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1 Introduction
Hudson Engineering, LLC (HE) was engaged by Jorge Mastropietro Architects to perform a Geotechnical
Investigation for the new development at 262-270 Main St West Orange, NJ,07052 (Block: 114 Lot: 50 & 55) in
Essex County, New Jersey (“Project Site”). The proposed development will consist of a new supermarket and
parking lot.
This Stormwater Management plan references the Best Management Practices (BMPs) to control stormwater and
erosion during and upon the completion of the proposed supermarket at the Project Site. The design is in accordance
with the New Jersey Department of Environmental Protection (NJDEP) stormwater regulations as the proposed
work does disturb more than one acre of land.

2 Methodology
The site was modeled for the Site Specific 24 hour storm event, as provided by the NOAA, using HydroCAD, the
Soil Conservation Service (SCS) TR-20’s software to aid in the design of the stormwater system. The rainfall data
for the 2-, 10-, & 100-year storm events was used, and the precipitation factors from NJAC 7:8 for both the current
and future storms were used for the design storm. The “Complex Number” (CN) value was determined based on
the soil type, surface conditions, and land use. The minimum “Time of Concentration” (Tc) was used per the BMP.

3 Pre-Design Investigative Analysis
A pre-design investigative analysis was previously performed including deep hole test. Deep test holes were
excavated for the existing project site and labeled [T1 & T2], as shown on the plans.

 B1 was excavated to a depth of 30-feet and contained silty gravel to a depth of 18-feet and silty sand down
to 30-feet to the bottom of the excavation. Ground water was not observed.

 B2 was excavated to a depth of 9.5-feet and contained sand with silt to a depth of 9.5-feet down to the bottom
of the excavation. Ground water was not observed.

See Appendix E for the geotechnical report.

4 Pre-Developed Condition
In the pre-developed condition, the project site can be characterized as moderately sloped from west to east. The
soil classification, based upon Essex County Soil Mapping, is Urban land, Boonton substratum – Boonton complex,
red sandstone lowland. The site is located on Main Street in between 262 and 270 Main Street. The site is mostly
developed impervious.

5 Post-Developed Condition
In the post-developed condition, the proposed impervious areas were modeled as two (2) watersheds which flow
into two stormwater management systems, “Basin A” and “Porous Pavement B.” The watershed contains
approximately 29,311 square feet of impervious coverage consisting of the proposed supermarket and asphalt
driveways. Two (2) stormwater systems are proposed on the site. One (1) is an approximate 2,140 square foot
underground Cultec system that collects all of the runoff from the roof of the supermarket. The system is designed
to contain the full Water Quality Volume for the required storm event from the watershed and percolate the water
into the soil, whilst discharging the Water Quantity storms into the storm system on Main Street. Since the roof
runoff is not a surface where vehicles will travel, treatment is not required for this runoff.
One (1) is an approximate 5,700 square feet porous pavement system that collects the runoff from the parking area.
The system is designed to contain the full Water Quality Volume for the required storm event from the watershed
and percolate the water into the soil, whilst discharging the Water Quantity storms into the storm system on Main
Street. Since the parking area is subject to regular vehicular traffic, a TSS removal rate of 80% is required. A portion
of the parking area discharges directly into the porous pavement system, which treats the runoff at a rate of 80%.
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The remaining runoff discharges into two (2) trench drain systems that flow into an Aqua-Ponic treatment unit. The
Aqua-Ponic unit treats the runoff at a rate of 80% before discharging into the porous pavement system for quantity
control. Therefore, the total treatment for the site meets the required 80% and complies with Water Quality
requirements.
As for Water Quantity requirements, the NJDEP requires a reduction of 50%, 75%, and 80% for the 2-, 10-, and
100-year storm events, respectively, from the existing flow rates to the proposed flow rates. These requirements
apply for the quantity storm events with both the current and future reduction factors applied as listed in NJAC 7:8
tables 5-5 and 5-6. These requirements will be met by the underground Cultec system and the porous pavement
system which both discharge from their respective outlet control structures into the existing storm system on Main
Street. The tables below demonstrate how the project complies with the Quantity reduction requirements.

STORMWATER ANALYSIS (CURRENT)

STORM TYPE EXISTING
RUNOFF RATE

(CFS)

PERCENTAGE
OF REDUCTION

MAXIMUM
ALLOWABLE

RUNOFF RATE
(CFS)

PROPOSED RUNOFF
RATE (CFS)

2-YEAR 2.68 50% 1.34 0.06

10-YEAR 4.20 75% 3.15 0.39

100-YEAR 7.27 80% 5.82 3.15

STORMWATER ANALYSIS (FUTURE)

STORM TYPE EXISTING
RUNOFF RATE

(CFS)

PERCENTAGE
OF REDUCTION

MAXIMUM
ALLOWABLE

RUNOFF RATE
(CFS)

PROPOSED RUNOFF
RATE (CFS)

2-YEAR 3.17 50% 1.59 0.11

10-YEAR 4.98 75% 3.74 1.34

100-YEAR 9.13 80% 7.30 4.05

6 Groundwater Recharge
According to chapter 5.4 of NJAC 7:8, groundwater recharge is required for a major development project. The
groundwater recharge was calculated using the GSR-32 spreadsheet taken from the New Jersey Best Management
Practices (NJBMP) manual. The post-development annual recharge deficit was calculated to be -543 cubic feet.
Since the deficit is negative, which indicates that more groundwater will be recharged into the soil for post-
development conditions than pre-development conditions, the groundwater recharge requirements for this project
have been met.
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7 Groundwater Mounding

GROUNDWATER MOUNDING

BMP ESTIMATED
SHGWT

BOTTOM OF BMP
ELEVATION

GROUNDWATER
MOUNDING HEIGHT

GROUNDWATER
MOUNDING
ELEVATION

Basin A 91.50 95.70 3.19 94.69

Porous Pavement B 91.50 97.00 4.00 95.50

As shown in the table above, the groundwater mounding does not exceed the bottom elevation of the stormwater
management measures. Therefore, the groundwater mounding requirements have been met.

8 Conclusion
The stormwater management plan proposed meets all the requirements set forth by the NJDEP. Design modification
requirements that may occur during the approval process will be performed and submitted for review to the
Township of West Orange.
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Appendix A: Precipitation Frequency Estimates
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Appendix B: Soils Maps & Soil Data
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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.

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

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

USBOOB Urban land, Boonton 
substratum - Boonton 
complex, red sandstone 
lowland, 0 to 8 percent slopes

0.8 100.0%

Totals for Area of Interest 0.8 100.0%

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, 
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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.

Custom Soil Resource Report
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Essex County, New Jersey

USBOOB—Urban land, Boonton substratum - Boonton complex, red 
sandstone lowland, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: w9c3
Elevation: 0 to 560 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 to 79 degrees F
Frost-free period: 131 to 178 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land, boonton red sandstone lowland substratum: 60 percent
Boonton, red sandstone lowland, and similar soils: 30 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Boonton Red Sandstone Lowland Substratum

Setting
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Anthropogenic Feature: Urban land
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Surface covered by pavement, concrete, buildings, and other 

structures underlain by disturbed and natural soil material

Typical profile
H1 - 0 to 12 inches: material
H2 - 12 to 67 inches: gravelly loam
2CB - 67 to 83 inches: gravelly sandy loam

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Description of Boonton, Red Sandstone Lowland

Setting
Landscape: Till plains
Landform: Ground moraines
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Coarse-loamy till derived from sandstone and shale

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 3 inches: silt loam
BE - 3 to 10 inches: loam
Bw - 10 to 27 inches: gravelly loam
Bx1 - 27 to 40 inches: gravelly fine sandy loam
Bx2 - 40 to 67 inches: gravelly fine sandy loam

Custom Soil Resource Report
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BCx - 67 to 83 inches: gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: 20 to 36 inches to fragipan
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 4.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: F144AY037MA - Moist Dense Till Uplands
Hydric soil rating: No

Minor Components

Udorthents, boonton red sandstone lowland substratum
Percent of map unit: 10 percent
Landform: Ground moraines
Landform position (three-dimensional): Lower third of mountainflank
Anthropogenic features: Leveled land
Down-slope shape: Convex
Across-slope shape: Linear
Hydric soil rating: No
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Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year-Current NOAA10 24-hr D Default 24.00 1 3.43 2
2 10-Year-Current NOAA10 24-hr D Default 24.00 1 5.33 2
3 100-Year-Current NOAA10 24-hr D Default 24.00 1 9.18 2
4 2-Year-Future NOAA10 24-hr D Default 24.00 1 4.04 2
5 10-Year-Future NOAA10 24-hr D Default 24.00 1 6.31 2
6 100-Year-Future NOAA10 24-hr D Default 24.00 1 11.52 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

302 74 >75% Grass cover, Good, HSG C  (2S)
18,867 98 Paved parking, HSG C  (1S)
11,049 98 Roofs, HSG C  (1S)
30,218 98 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

30,218 HSG C 1S, 2S
0 HSG D
0 Other

30,218 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 302 0 0 302 >75% Grass cover,
Good

0 0 18,867 0 0 18,867 Paved parking
0 0 11,049 0 0 11,049 Roofs
0 0 30,218 0 0 30,218 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=3.20"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=2.67 cfs  7,969 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=1.19"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.01 cfs  30 cf

   Inflow=2.68 cfs  7,999 cfLink 3L: Total Site Flows
   Primary=2.68 cfs  7,999 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 7,999 cf   Average Runoff Depth = 3.18"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf
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Summary for Subcatchment 1S: Existing Impervious

Runoff = 2.67 cfs @ 12.06 hrs,  Volume= 7,969 cf,  Depth= 3.20"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Current Rainfall=3.43"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
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  (
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1

0

NOAA10 24-hr D
2-Year-Current Rainfall=3.43"

Runoff Area=29,916 sf
Runoff Volume=7,969 cf

Runoff Depth=3.20"
Flow Length=166'

Tc=0.9 min
CN=98

  2.67 cfs
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.10 0.01 0.01
3.00 0.16 0.04 0.03
4.00 0.22 0.09 0.04
5.00 0.30 0.14 0.04
6.00 0.38 0.21 0.05
7.00 0.47 0.29 0.06
8.00 0.57 0.38 0.06
9.00 0.68 0.48 0.08

10.00 0.82 0.62 0.10
11.00 1.02 0.81 0.17
12.00 1.62 1.40 1.67
13.00 2.41 2.19 0.18
14.00 2.61 2.38 0.11
15.00 2.75 2.52 0.09
16.00 2.86 2.63 0.07
17.00 2.96 2.73 0.06
18.00 3.05 2.82 0.06
19.00 3.13 2.90 0.05
20.00 3.21 2.97 0.05
21.00 3.27 3.04 0.04
22.00 3.33 3.10 0.04
23.00 3.39 3.15 0.03
24.00 3.43 3.20 0.02
25.00 3.43 3.20 0.00
26.00 3.43 3.20 0.00
27.00 3.43 3.20 0.00
28.00 3.43 3.20 0.00
29.00 3.43 3.20 0.00
30.00 3.43 3.20 0.00
31.00 3.43 3.20 0.00
32.00 3.43 3.20 0.00
33.00 3.43 3.20 0.00
34.00 3.43 3.20 0.00
35.00 3.43 3.20 0.00
36.00 3.43 3.20 0.00
37.00 3.43 3.20 0.00
38.00 3.43 3.20 0.00
39.00 3.43 3.20 0.00
40.00 3.43 3.20 0.00
41.00 3.43 3.20 0.00
42.00 3.43 3.20 0.00
43.00 3.43 3.20 0.00
44.00 3.43 3.20 0.00
45.00 3.43 3.20 0.00
46.00 3.43 3.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 3.43 3.20 0.00
48.00 3.43 3.20 0.00
49.00 3.43 3.20 0.00
50.00 3.43 3.20 0.00
51.00 3.43 3.20 0.00
52.00 3.43 3.20 0.00
53.00 3.43 3.20 0.00
54.00 3.43 3.20 0.00
55.00 3.43 3.20 0.00
56.00 3.43 3.20 0.00
57.00 3.43 3.20 0.00
58.00 3.43 3.20 0.00
59.00 3.43 3.20 0.00
60.00 3.43 3.20 0.00
61.00 3.43 3.20 0.00
62.00 3.43 3.20 0.00
63.00 3.43 3.20 0.00
64.00 3.43 3.20 0.00
65.00 3.43 3.20 0.00
66.00 3.43 3.20 0.00
67.00 3.43 3.20 0.00
68.00 3.43 3.20 0.00
69.00 3.43 3.20 0.00
70.00 3.43 3.20 0.00
71.00 3.43 3.20 0.00
72.00 3.43 3.20 0.00
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.01 cfs @ 12.07 hrs,  Volume= 30 cf,  Depth= 1.19"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Current Rainfall=3.43"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
2-Year-Current Rainfall=3.43"

Runoff Area=302 sf
Runoff Volume=30 cf

Runoff Depth=1.19"
Tc=1.0 min

CN=74

  0.01 cfs
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.16 0.00 0.00
4.00 0.22 0.00 0.00
5.00 0.30 0.00 0.00
6.00 0.38 0.00 0.00
7.00 0.47 0.00 0.00
8.00 0.57 0.00 0.00
9.00 0.68 0.00 0.00

10.00 0.82 0.00 0.00
11.00 1.02 0.03 0.00
12.00 1.62 0.19 0.01
13.00 2.41 0.56 0.00
14.00 2.61 0.67 0.00
15.00 2.75 0.76 0.00
16.00 2.86 0.82 0.00
17.00 2.96 0.88 0.00
18.00 3.05 0.94 0.00
19.00 3.13 0.99 0.00
20.00 3.21 1.04 0.00
21.00 3.27 1.09 0.00
22.00 3.33 1.13 0.00
23.00 3.39 1.16 0.00
24.00 3.43 1.19 0.00
25.00 3.43 1.19 0.00
26.00 3.43 1.19 0.00
27.00 3.43 1.19 0.00
28.00 3.43 1.19 0.00
29.00 3.43 1.19 0.00
30.00 3.43 1.19 0.00
31.00 3.43 1.19 0.00
32.00 3.43 1.19 0.00
33.00 3.43 1.19 0.00
34.00 3.43 1.19 0.00
35.00 3.43 1.19 0.00
36.00 3.43 1.19 0.00
37.00 3.43 1.19 0.00
38.00 3.43 1.19 0.00
39.00 3.43 1.19 0.00
40.00 3.43 1.19 0.00
41.00 3.43 1.19 0.00
42.00 3.43 1.19 0.00
43.00 3.43 1.19 0.00
44.00 3.43 1.19 0.00
45.00 3.43 1.19 0.00
46.00 3.43 1.19 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 3.43 1.19 0.00
48.00 3.43 1.19 0.00
49.00 3.43 1.19 0.00
50.00 3.43 1.19 0.00
51.00 3.43 1.19 0.00
52.00 3.43 1.19 0.00
53.00 3.43 1.19 0.00
54.00 3.43 1.19 0.00
55.00 3.43 1.19 0.00
56.00 3.43 1.19 0.00
57.00 3.43 1.19 0.00
58.00 3.43 1.19 0.00
59.00 3.43 1.19 0.00
60.00 3.43 1.19 0.00
61.00 3.43 1.19 0.00
62.00 3.43 1.19 0.00
63.00 3.43 1.19 0.00
64.00 3.43 1.19 0.00
65.00 3.43 1.19 0.00
66.00 3.43 1.19 0.00
67.00 3.43 1.19 0.00
68.00 3.43 1.19 0.00
69.00 3.43 1.19 0.00
70.00 3.43 1.19 0.00
71.00 3.43 1.19 0.00
72.00 3.43 1.19 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 3.18"    for  2-Year-Current event
Inflow = 2.68 cfs @ 12.06 hrs,  Volume= 7,999 cf
Primary = 2.68 cfs @ 12.06 hrs,  Volume= 7,999 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=30,218 sf
  2.68 cfs

  2.68 cfs
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00
2.00 0.01 0.00 0.01
3.00 0.03 0.00 0.03
4.00 0.04 0.00 0.04
5.00 0.04 0.00 0.04
6.00 0.05 0.00 0.05
7.00 0.06 0.00 0.06
8.00 0.06 0.00 0.06
9.00 0.08 0.00 0.08

10.00 0.10 0.00 0.10
11.00 0.17 0.00 0.17
12.00 1.68 0.00 1.68
13.00 0.18 0.00 0.18
14.00 0.11 0.00 0.11
15.00 0.09 0.00 0.09
16.00 0.07 0.00 0.07
17.00 0.07 0.00 0.07
18.00 0.06 0.00 0.06
19.00 0.05 0.00 0.05
20.00 0.05 0.00 0.05
21.00 0.04 0.00 0.04
22.00 0.04 0.00 0.04
23.00 0.03 0.00 0.03
24.00 0.02 0.00 0.02
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00



NOAA10 24-hr D  10-Year-Current Rainfall=5.33"Existing Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=5.09"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=4.17 cfs  12,696 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.03 cfs  66 cf

   Inflow=4.20 cfs  12,762 cfLink 3L: Total Site Flows
   Primary=4.20 cfs  12,762 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 12,762 cf   Average Runoff Depth = 5.07"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf
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Summary for Subcatchment 1S: Existing Impervious

Runoff = 4.17 cfs @ 12.06 hrs,  Volume= 12,696 cf,  Depth= 5.09"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Current Rainfall=5.33"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Current Rainfall=5.33"

Runoff Area=29,916 sf
Runoff Volume=12,696 cf

Runoff Depth=5.09"
Flow Length=166'

Tc=0.9 min
CN=98

  4.17 cfs
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.07 0.00 0.01
2.00 0.15 0.04 0.03
3.00 0.24 0.10 0.05
4.00 0.35 0.19 0.06
5.00 0.47 0.29 0.08
6.00 0.59 0.40 0.09
7.00 0.73 0.54 0.10
8.00 0.89 0.68 0.10
9.00 1.05 0.84 0.12

10.00 1.28 1.06 0.16
11.00 1.58 1.36 0.27
12.00 2.52 2.29 2.62
13.00 3.75 3.52 0.29
14.00 4.05 3.82 0.17
15.00 4.28 4.04 0.14
16.00 4.44 4.21 0.11
17.00 4.60 4.36 0.10
18.00 4.74 4.50 0.09
19.00 4.86 4.63 0.08
20.00 4.98 4.74 0.08
21.00 5.09 4.85 0.07
22.00 5.18 4.94 0.06
23.00 5.26 5.02 0.05
24.00 5.33 5.09 0.03
25.00 5.33 5.09 0.00
26.00 5.33 5.09 0.00
27.00 5.33 5.09 0.00
28.00 5.33 5.09 0.00
29.00 5.33 5.09 0.00
30.00 5.33 5.09 0.00
31.00 5.33 5.09 0.00
32.00 5.33 5.09 0.00
33.00 5.33 5.09 0.00
34.00 5.33 5.09 0.00
35.00 5.33 5.09 0.00
36.00 5.33 5.09 0.00
37.00 5.33 5.09 0.00
38.00 5.33 5.09 0.00
39.00 5.33 5.09 0.00
40.00 5.33 5.09 0.00
41.00 5.33 5.09 0.00
42.00 5.33 5.09 0.00
43.00 5.33 5.09 0.00
44.00 5.33 5.09 0.00
45.00 5.33 5.09 0.00
46.00 5.33 5.09 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 5.33 5.09 0.00
48.00 5.33 5.09 0.00
49.00 5.33 5.09 0.00
50.00 5.33 5.09 0.00
51.00 5.33 5.09 0.00
52.00 5.33 5.09 0.00
53.00 5.33 5.09 0.00
54.00 5.33 5.09 0.00
55.00 5.33 5.09 0.00
56.00 5.33 5.09 0.00
57.00 5.33 5.09 0.00
58.00 5.33 5.09 0.00
59.00 5.33 5.09 0.00
60.00 5.33 5.09 0.00
61.00 5.33 5.09 0.00
62.00 5.33 5.09 0.00
63.00 5.33 5.09 0.00
64.00 5.33 5.09 0.00
65.00 5.33 5.09 0.00
66.00 5.33 5.09 0.00
67.00 5.33 5.09 0.00
68.00 5.33 5.09 0.00
69.00 5.33 5.09 0.00
70.00 5.33 5.09 0.00
71.00 5.33 5.09 0.00
72.00 5.33 5.09 0.00
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.03 cfs @ 12.07 hrs,  Volume= 66 cf,  Depth= 2.63"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Current Rainfall=5.33"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Current Rainfall=5.33"

Runoff Area=302 sf
Runoff Volume=66 cf

Runoff Depth=2.63"
Tc=1.0 min

CN=74

  0.03 cfs
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.07 0.00 0.00
2.00 0.15 0.00 0.00
3.00 0.24 0.00 0.00
4.00 0.35 0.00 0.00
5.00 0.47 0.00 0.00
6.00 0.59 0.00 0.00
7.00 0.73 0.00 0.00
8.00 0.89 0.01 0.00
9.00 1.05 0.03 0.00

10.00 1.28 0.08 0.00
11.00 1.58 0.17 0.00
12.00 2.52 0.62 0.01
13.00 3.75 1.42 0.00
14.00 4.05 1.64 0.00
15.00 4.28 1.81 0.00
16.00 4.44 1.93 0.00
17.00 4.60 2.05 0.00
18.00 4.74 2.16 0.00
19.00 4.86 2.26 0.00
20.00 4.98 2.35 0.00
21.00 5.09 2.43 0.00
22.00 5.18 2.51 0.00
23.00 5.26 2.57 0.00
24.00 5.33 2.63 0.00
25.00 5.33 2.63 0.00
26.00 5.33 2.63 0.00
27.00 5.33 2.63 0.00
28.00 5.33 2.63 0.00
29.00 5.33 2.63 0.00
30.00 5.33 2.63 0.00
31.00 5.33 2.63 0.00
32.00 5.33 2.63 0.00
33.00 5.33 2.63 0.00
34.00 5.33 2.63 0.00
35.00 5.33 2.63 0.00
36.00 5.33 2.63 0.00
37.00 5.33 2.63 0.00
38.00 5.33 2.63 0.00
39.00 5.33 2.63 0.00
40.00 5.33 2.63 0.00
41.00 5.33 2.63 0.00
42.00 5.33 2.63 0.00
43.00 5.33 2.63 0.00
44.00 5.33 2.63 0.00
45.00 5.33 2.63 0.00
46.00 5.33 2.63 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 5.33 2.63 0.00
48.00 5.33 2.63 0.00
49.00 5.33 2.63 0.00
50.00 5.33 2.63 0.00
51.00 5.33 2.63 0.00
52.00 5.33 2.63 0.00
53.00 5.33 2.63 0.00
54.00 5.33 2.63 0.00
55.00 5.33 2.63 0.00
56.00 5.33 2.63 0.00
57.00 5.33 2.63 0.00
58.00 5.33 2.63 0.00
59.00 5.33 2.63 0.00
60.00 5.33 2.63 0.00
61.00 5.33 2.63 0.00
62.00 5.33 2.63 0.00
63.00 5.33 2.63 0.00
64.00 5.33 2.63 0.00
65.00 5.33 2.63 0.00
66.00 5.33 2.63 0.00
67.00 5.33 2.63 0.00
68.00 5.33 2.63 0.00
69.00 5.33 2.63 0.00
70.00 5.33 2.63 0.00
71.00 5.33 2.63 0.00
72.00 5.33 2.63 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 5.07"    for  10-Year-Current event
Inflow = 4.20 cfs @ 12.06 hrs,  Volume= 12,762 cf
Primary = 4.20 cfs @ 12.06 hrs,  Volume= 12,762 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=30,218 sf
  4.20 cfs

  4.20 cfs
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.01 0.00 0.01
2.00 0.03 0.00 0.03
3.00 0.05 0.00 0.05
4.00 0.06 0.00 0.06
5.00 0.08 0.00 0.08
6.00 0.09 0.00 0.09
7.00 0.10 0.00 0.10
8.00 0.10 0.00 0.10
9.00 0.12 0.00 0.12

10.00 0.16 0.00 0.16
11.00 0.28 0.00 0.28
12.00 2.64 0.00 2.64
13.00 0.29 0.00 0.29
14.00 0.17 0.00 0.17
15.00 0.14 0.00 0.14
16.00 0.11 0.00 0.11
17.00 0.10 0.00 0.10
18.00 0.09 0.00 0.09
19.00 0.09 0.00 0.09
20.00 0.08 0.00 0.08
21.00 0.07 0.00 0.07
22.00 0.06 0.00 0.06
23.00 0.05 0.00 0.05
24.00 0.03 0.00 0.03
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00



NOAA10 24-hr D  100-Year-Current Rainfall=9.18"Existing Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=8.94"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=7.21 cfs  22,286 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=5.99"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.06 cfs  151 cf

   Inflow=7.27 cfs  22,437 cfLink 3L: Total Site Flows
   Primary=7.27 cfs  22,437 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 22,437 cf   Average Runoff Depth = 8.91"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf
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Summary for Subcatchment 1S: Existing Impervious

Runoff = 7.21 cfs @ 12.06 hrs,  Volume= 22,286 cf,  Depth= 8.94"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Current Rainfall=9.18"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
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NOAA10 24-hr D
100-Year-Current Rainfall=9.18"

Runoff Area=29,916 sf
Runoff Volume=22,286 cf

Runoff Depth=8.94"
Flow Length=166'

Tc=0.9 min
CN=98
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.02 0.04
2.00 0.26 0.11 0.08
3.00 0.42 0.25 0.10
4.00 0.60 0.41 0.12
5.00 0.80 0.60 0.14
6.00 1.02 0.81 0.15
7.00 1.26 1.05 0.17
8.00 1.53 1.31 0.18
9.00 1.81 1.58 0.21

10.00 2.20 1.97 0.28
11.00 2.72 2.49 0.48
12.00 4.34 4.11 4.53
13.00 6.46 6.22 0.49
14.00 6.98 6.74 0.28
15.00 7.37 7.13 0.25
16.00 7.65 7.41 0.19
17.00 7.92 7.68 0.17
18.00 8.16 7.92 0.16
19.00 8.38 8.14 0.15
20.00 8.58 8.34 0.13
21.00 8.76 8.52 0.12
22.00 8.92 8.68 0.10
23.00 9.06 8.82 0.09
24.00 9.18 8.94 0.06
25.00 9.18 8.94 0.00
26.00 9.18 8.94 0.00
27.00 9.18 8.94 0.00
28.00 9.18 8.94 0.00
29.00 9.18 8.94 0.00
30.00 9.18 8.94 0.00
31.00 9.18 8.94 0.00
32.00 9.18 8.94 0.00
33.00 9.18 8.94 0.00
34.00 9.18 8.94 0.00
35.00 9.18 8.94 0.00
36.00 9.18 8.94 0.00
37.00 9.18 8.94 0.00
38.00 9.18 8.94 0.00
39.00 9.18 8.94 0.00
40.00 9.18 8.94 0.00
41.00 9.18 8.94 0.00
42.00 9.18 8.94 0.00
43.00 9.18 8.94 0.00
44.00 9.18 8.94 0.00
45.00 9.18 8.94 0.00
46.00 9.18 8.94 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 9.18 8.94 0.00
48.00 9.18 8.94 0.00
49.00 9.18 8.94 0.00
50.00 9.18 8.94 0.00
51.00 9.18 8.94 0.00
52.00 9.18 8.94 0.00
53.00 9.18 8.94 0.00
54.00 9.18 8.94 0.00
55.00 9.18 8.94 0.00
56.00 9.18 8.94 0.00
57.00 9.18 8.94 0.00
58.00 9.18 8.94 0.00
59.00 9.18 8.94 0.00
60.00 9.18 8.94 0.00
61.00 9.18 8.94 0.00
62.00 9.18 8.94 0.00
63.00 9.18 8.94 0.00
64.00 9.18 8.94 0.00
65.00 9.18 8.94 0.00
66.00 9.18 8.94 0.00
67.00 9.18 8.94 0.00
68.00 9.18 8.94 0.00
69.00 9.18 8.94 0.00
70.00 9.18 8.94 0.00
71.00 9.18 8.94 0.00
72.00 9.18 8.94 0.00
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.06 cfs @ 12.06 hrs,  Volume= 151 cf,  Depth= 5.99"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Current Rainfall=9.18"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
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CN=74
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.00 0.00
2.00 0.26 0.00 0.00
3.00 0.42 0.00 0.00
4.00 0.60 0.00 0.00
5.00 0.80 0.00 0.00
6.00 1.02 0.03 0.00
7.00 1.26 0.08 0.00
8.00 1.53 0.16 0.00
9.00 1.81 0.26 0.00

10.00 2.20 0.45 0.00
11.00 2.72 0.73 0.00
12.00 4.34 1.85 0.03
13.00 6.46 3.58 0.00
14.00 6.98 4.03 0.00
15.00 7.37 4.37 0.00
16.00 7.65 4.62 0.00
17.00 7.92 4.85 0.00
18.00 8.16 5.07 0.00
19.00 8.38 5.26 0.00
20.00 8.58 5.45 0.00
21.00 8.76 5.61 0.00
22.00 8.92 5.76 0.00
23.00 9.06 5.88 0.00
24.00 9.18 5.99 0.00
25.00 9.18 5.99 0.00
26.00 9.18 5.99 0.00
27.00 9.18 5.99 0.00
28.00 9.18 5.99 0.00
29.00 9.18 5.99 0.00
30.00 9.18 5.99 0.00
31.00 9.18 5.99 0.00
32.00 9.18 5.99 0.00
33.00 9.18 5.99 0.00
34.00 9.18 5.99 0.00
35.00 9.18 5.99 0.00
36.00 9.18 5.99 0.00
37.00 9.18 5.99 0.00
38.00 9.18 5.99 0.00
39.00 9.18 5.99 0.00
40.00 9.18 5.99 0.00
41.00 9.18 5.99 0.00
42.00 9.18 5.99 0.00
43.00 9.18 5.99 0.00
44.00 9.18 5.99 0.00
45.00 9.18 5.99 0.00
46.00 9.18 5.99 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 9.18 5.99 0.00
48.00 9.18 5.99 0.00
49.00 9.18 5.99 0.00
50.00 9.18 5.99 0.00
51.00 9.18 5.99 0.00
52.00 9.18 5.99 0.00
53.00 9.18 5.99 0.00
54.00 9.18 5.99 0.00
55.00 9.18 5.99 0.00
56.00 9.18 5.99 0.00
57.00 9.18 5.99 0.00
58.00 9.18 5.99 0.00
59.00 9.18 5.99 0.00
60.00 9.18 5.99 0.00
61.00 9.18 5.99 0.00
62.00 9.18 5.99 0.00
63.00 9.18 5.99 0.00
64.00 9.18 5.99 0.00
65.00 9.18 5.99 0.00
66.00 9.18 5.99 0.00
67.00 9.18 5.99 0.00
68.00 9.18 5.99 0.00
69.00 9.18 5.99 0.00
70.00 9.18 5.99 0.00
71.00 9.18 5.99 0.00
72.00 9.18 5.99 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 8.91"    for  100-Year-Current event
Inflow = 7.27 cfs @ 12.06 hrs,  Volume= 22,437 cf
Primary = 7.27 cfs @ 12.06 hrs,  Volume= 22,437 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.04
2.00 0.08 0.00 0.08
3.00 0.10 0.00 0.10
4.00 0.12 0.00 0.12
5.00 0.14 0.00 0.14
6.00 0.15 0.00 0.15
7.00 0.17 0.00 0.17
8.00 0.19 0.00 0.19
9.00 0.21 0.00 0.21

10.00 0.28 0.00 0.28
11.00 0.48 0.00 0.48
12.00 4.57 0.00 4.57
13.00 0.50 0.00 0.50
14.00 0.29 0.00 0.29
15.00 0.25 0.00 0.25
16.00 0.19 0.00 0.19
17.00 0.18 0.00 0.18
18.00 0.16 0.00 0.16
19.00 0.15 0.00 0.15
20.00 0.13 0.00 0.13
21.00 0.12 0.00 0.12
22.00 0.11 0.00 0.11
23.00 0.09 0.00 0.09
24.00 0.06 0.00 0.06
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=3.81"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=3.15 cfs  9,486 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=1.63"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.02 cfs  41 cf

   Inflow=3.17 cfs  9,527 cfLink 3L: Total Site Flows
   Primary=3.17 cfs  9,527 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 9,527 cf   Average Runoff Depth = 3.78"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf
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Summary for Subcatchment 1S: Existing Impervious

Runoff = 3.15 cfs @ 12.06 hrs,  Volume= 9,486 cf,  Depth= 3.81"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Future Rainfall=4.04"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
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NOAA10 24-hr D
2-Year-Future Rainfall=4.04"

Runoff Area=29,916 sf
Runoff Volume=9,486 cf

Runoff Depth=3.81"
Flow Length=166'

Tc=0.9 min
CN=98

  3.15 cfs
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.11 0.02 0.02
3.00 0.19 0.06 0.03
4.00 0.26 0.12 0.04
5.00 0.35 0.19 0.05
6.00 0.45 0.27 0.06
7.00 0.56 0.37 0.07
8.00 0.67 0.48 0.08
9.00 0.80 0.59 0.09

10.00 0.97 0.76 0.12
11.00 1.20 0.98 0.21
12.00 1.91 1.69 1.98
13.00 2.84 2.61 0.22
14.00 3.07 2.84 0.12
15.00 3.24 3.01 0.11
16.00 3.37 3.14 0.08
17.00 3.48 3.25 0.08
18.00 3.59 3.36 0.07
19.00 3.69 3.45 0.06
20.00 3.78 3.54 0.06
21.00 3.85 3.62 0.05
22.00 3.93 3.69 0.05
23.00 3.99 3.75 0.04
24.00 4.04 3.81 0.03
25.00 4.04 3.81 0.00
26.00 4.04 3.81 0.00
27.00 4.04 3.81 0.00
28.00 4.04 3.81 0.00
29.00 4.04 3.81 0.00
30.00 4.04 3.81 0.00
31.00 4.04 3.81 0.00
32.00 4.04 3.81 0.00
33.00 4.04 3.81 0.00
34.00 4.04 3.81 0.00
35.00 4.04 3.81 0.00
36.00 4.04 3.81 0.00
37.00 4.04 3.81 0.00
38.00 4.04 3.81 0.00
39.00 4.04 3.81 0.00
40.00 4.04 3.81 0.00
41.00 4.04 3.81 0.00
42.00 4.04 3.81 0.00
43.00 4.04 3.81 0.00
44.00 4.04 3.81 0.00
45.00 4.04 3.81 0.00
46.00 4.04 3.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 4.04 3.81 0.00
48.00 4.04 3.81 0.00
49.00 4.04 3.81 0.00
50.00 4.04 3.81 0.00
51.00 4.04 3.81 0.00
52.00 4.04 3.81 0.00
53.00 4.04 3.81 0.00
54.00 4.04 3.81 0.00
55.00 4.04 3.81 0.00
56.00 4.04 3.81 0.00
57.00 4.04 3.81 0.00
58.00 4.04 3.81 0.00
59.00 4.04 3.81 0.00
60.00 4.04 3.81 0.00
61.00 4.04 3.81 0.00
62.00 4.04 3.81 0.00
63.00 4.04 3.81 0.00
64.00 4.04 3.81 0.00
65.00 4.04 3.81 0.00
66.00 4.04 3.81 0.00
67.00 4.04 3.81 0.00
68.00 4.04 3.81 0.00
69.00 4.04 3.81 0.00
70.00 4.04 3.81 0.00
71.00 4.04 3.81 0.00
72.00 4.04 3.81 0.00
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.02 cfs @ 12.07 hrs,  Volume= 41 cf,  Depth= 1.63"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Future Rainfall=4.04"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
2-Year-Future Rainfall=4.04"

Runoff Area=302 sf
Runoff Volume=41 cf

Runoff Depth=1.63"
Tc=1.0 min

CN=74

  0.02 cfs
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.11 0.00 0.00
3.00 0.19 0.00 0.00
4.00 0.26 0.00 0.00
5.00 0.35 0.00 0.00
6.00 0.45 0.00 0.00
7.00 0.56 0.00 0.00
8.00 0.67 0.00 0.00
9.00 0.80 0.00 0.00

10.00 0.97 0.02 0.00
11.00 1.20 0.06 0.00
12.00 1.91 0.31 0.01
13.00 2.84 0.81 0.00
14.00 3.07 0.95 0.00
15.00 3.24 1.07 0.00
16.00 3.37 1.15 0.00
17.00 3.48 1.23 0.00
18.00 3.59 1.30 0.00
19.00 3.69 1.37 0.00
20.00 3.78 1.43 0.00
21.00 3.85 1.49 0.00
22.00 3.93 1.54 0.00
23.00 3.99 1.59 0.00
24.00 4.04 1.63 0.00
25.00 4.04 1.63 0.00
26.00 4.04 1.63 0.00
27.00 4.04 1.63 0.00
28.00 4.04 1.63 0.00
29.00 4.04 1.63 0.00
30.00 4.04 1.63 0.00
31.00 4.04 1.63 0.00
32.00 4.04 1.63 0.00
33.00 4.04 1.63 0.00
34.00 4.04 1.63 0.00
35.00 4.04 1.63 0.00
36.00 4.04 1.63 0.00
37.00 4.04 1.63 0.00
38.00 4.04 1.63 0.00
39.00 4.04 1.63 0.00
40.00 4.04 1.63 0.00
41.00 4.04 1.63 0.00
42.00 4.04 1.63 0.00
43.00 4.04 1.63 0.00
44.00 4.04 1.63 0.00
45.00 4.04 1.63 0.00
46.00 4.04 1.63 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 4.04 1.63 0.00
48.00 4.04 1.63 0.00
49.00 4.04 1.63 0.00
50.00 4.04 1.63 0.00
51.00 4.04 1.63 0.00
52.00 4.04 1.63 0.00
53.00 4.04 1.63 0.00
54.00 4.04 1.63 0.00
55.00 4.04 1.63 0.00
56.00 4.04 1.63 0.00
57.00 4.04 1.63 0.00
58.00 4.04 1.63 0.00
59.00 4.04 1.63 0.00
60.00 4.04 1.63 0.00
61.00 4.04 1.63 0.00
62.00 4.04 1.63 0.00
63.00 4.04 1.63 0.00
64.00 4.04 1.63 0.00
65.00 4.04 1.63 0.00
66.00 4.04 1.63 0.00
67.00 4.04 1.63 0.00
68.00 4.04 1.63 0.00
69.00 4.04 1.63 0.00
70.00 4.04 1.63 0.00
71.00 4.04 1.63 0.00
72.00 4.04 1.63 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 3.78"    for  2-Year-Future event
Inflow = 3.17 cfs @ 12.06 hrs,  Volume= 9,527 cf
Primary = 3.17 cfs @ 12.06 hrs,  Volume= 9,527 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=30,218 sf
  3.17 cfs

  3.17 cfs
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00
2.00 0.02 0.00 0.02
3.00 0.03 0.00 0.03
4.00 0.04 0.00 0.04
5.00 0.05 0.00 0.05
6.00 0.06 0.00 0.06
7.00 0.07 0.00 0.07
8.00 0.08 0.00 0.08
9.00 0.09 0.00 0.09

10.00 0.12 0.00 0.12
11.00 0.21 0.00 0.21
12.00 1.99 0.00 1.99
13.00 0.22 0.00 0.22
14.00 0.13 0.00 0.13
15.00 0.11 0.00 0.11
16.00 0.08 0.00 0.08
17.00 0.08 0.00 0.08
18.00 0.07 0.00 0.07
19.00 0.06 0.00 0.06
20.00 0.06 0.00 0.06
21.00 0.05 0.00 0.05
22.00 0.05 0.00 0.05
23.00 0.04 0.00 0.04
24.00 0.03 0.00 0.03
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=6.07"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=4.95 cfs  15,136 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=3.45"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.03 cfs  87 cf

   Inflow=4.98 cfs  15,223 cfLink 3L: Total Site Flows
   Primary=4.98 cfs  15,223 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 15,223 cf   Average Runoff Depth = 6.05"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf



NOAA10 24-hr D  10-Year-Future Rainfall=6.31"Existing Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Summary for Subcatchment 1S: Existing Impervious

Runoff = 4.95 cfs @ 12.06 hrs,  Volume= 15,136 cf,  Depth= 6.07"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Future Rainfall=6.31"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
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NOAA10 24-hr D
10-Year-Future Rainfall=6.31"

Runoff Area=29,916 sf
Runoff Volume=15,136 cf

Runoff Depth=6.07"
Flow Length=166'

Tc=0.9 min
CN=98

  4.95 cfs
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.08 0.01 0.02
2.00 0.18 0.06 0.05
3.00 0.29 0.14 0.06
4.00 0.41 0.24 0.08
5.00 0.55 0.37 0.09
6.00 0.70 0.51 0.10
7.00 0.87 0.66 0.11
8.00 1.05 0.84 0.13
9.00 1.24 1.03 0.14

10.00 1.51 1.29 0.19
11.00 1.87 1.64 0.33
12.00 2.99 2.75 3.11
13.00 4.44 4.21 0.34
14.00 4.80 4.56 0.20
15.00 5.07 4.83 0.17
16.00 5.26 5.02 0.13
17.00 5.44 5.20 0.12
18.00 5.61 5.37 0.11
19.00 5.76 5.52 0.10
20.00 5.90 5.66 0.09
21.00 6.02 5.78 0.08
22.00 6.13 5.89 0.07
23.00 6.23 5.99 0.06
24.00 6.31 6.07 0.04
25.00 6.31 6.07 0.00
26.00 6.31 6.07 0.00
27.00 6.31 6.07 0.00
28.00 6.31 6.07 0.00
29.00 6.31 6.07 0.00
30.00 6.31 6.07 0.00
31.00 6.31 6.07 0.00
32.00 6.31 6.07 0.00
33.00 6.31 6.07 0.00
34.00 6.31 6.07 0.00
35.00 6.31 6.07 0.00
36.00 6.31 6.07 0.00
37.00 6.31 6.07 0.00
38.00 6.31 6.07 0.00
39.00 6.31 6.07 0.00
40.00 6.31 6.07 0.00
41.00 6.31 6.07 0.00
42.00 6.31 6.07 0.00
43.00 6.31 6.07 0.00
44.00 6.31 6.07 0.00
45.00 6.31 6.07 0.00
46.00 6.31 6.07 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 6.31 6.07 0.00
48.00 6.31 6.07 0.00
49.00 6.31 6.07 0.00
50.00 6.31 6.07 0.00
51.00 6.31 6.07 0.00
52.00 6.31 6.07 0.00
53.00 6.31 6.07 0.00
54.00 6.31 6.07 0.00
55.00 6.31 6.07 0.00
56.00 6.31 6.07 0.00
57.00 6.31 6.07 0.00
58.00 6.31 6.07 0.00
59.00 6.31 6.07 0.00
60.00 6.31 6.07 0.00
61.00 6.31 6.07 0.00
62.00 6.31 6.07 0.00
63.00 6.31 6.07 0.00
64.00 6.31 6.07 0.00
65.00 6.31 6.07 0.00
66.00 6.31 6.07 0.00
67.00 6.31 6.07 0.00
68.00 6.31 6.07 0.00
69.00 6.31 6.07 0.00
70.00 6.31 6.07 0.00
71.00 6.31 6.07 0.00
72.00 6.31 6.07 0.00



NOAA10 24-hr D  10-Year-Future Rainfall=6.31"Existing Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.03 cfs @ 12.07 hrs,  Volume= 87 cf,  Depth= 3.45"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Future Rainfall=6.31"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
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0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018

0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

NOAA10 24-hr D
10-Year-Future Rainfall=6.31"

Runoff Area=302 sf
Runoff Volume=87 cf

Runoff Depth=3.45"
Tc=1.0 min

CN=74

  0.03 cfs
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.08 0.00 0.00
2.00 0.18 0.00 0.00
3.00 0.29 0.00 0.00
4.00 0.41 0.00 0.00
5.00 0.55 0.00 0.00
6.00 0.70 0.00 0.00
7.00 0.87 0.01 0.00
8.00 1.05 0.03 0.00
9.00 1.24 0.07 0.00

10.00 1.51 0.15 0.00
11.00 1.87 0.29 0.00
12.00 2.99 0.90 0.02
13.00 4.44 1.93 0.00
14.00 4.80 2.20 0.00
15.00 5.07 2.42 0.00
16.00 5.26 2.57 0.00
17.00 5.44 2.72 0.00
18.00 5.61 2.86 0.00
19.00 5.76 2.98 0.00
20.00 5.90 3.10 0.00
21.00 6.02 3.20 0.00
22.00 6.13 3.30 0.00
23.00 6.23 3.38 0.00
24.00 6.31 3.45 0.00
25.00 6.31 3.45 0.00
26.00 6.31 3.45 0.00
27.00 6.31 3.45 0.00
28.00 6.31 3.45 0.00
29.00 6.31 3.45 0.00
30.00 6.31 3.45 0.00
31.00 6.31 3.45 0.00
32.00 6.31 3.45 0.00
33.00 6.31 3.45 0.00
34.00 6.31 3.45 0.00
35.00 6.31 3.45 0.00
36.00 6.31 3.45 0.00
37.00 6.31 3.45 0.00
38.00 6.31 3.45 0.00
39.00 6.31 3.45 0.00
40.00 6.31 3.45 0.00
41.00 6.31 3.45 0.00
42.00 6.31 3.45 0.00
43.00 6.31 3.45 0.00
44.00 6.31 3.45 0.00
45.00 6.31 3.45 0.00
46.00 6.31 3.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 6.31 3.45 0.00
48.00 6.31 3.45 0.00
49.00 6.31 3.45 0.00
50.00 6.31 3.45 0.00
51.00 6.31 3.45 0.00
52.00 6.31 3.45 0.00
53.00 6.31 3.45 0.00
54.00 6.31 3.45 0.00
55.00 6.31 3.45 0.00
56.00 6.31 3.45 0.00
57.00 6.31 3.45 0.00
58.00 6.31 3.45 0.00
59.00 6.31 3.45 0.00
60.00 6.31 3.45 0.00
61.00 6.31 3.45 0.00
62.00 6.31 3.45 0.00
63.00 6.31 3.45 0.00
64.00 6.31 3.45 0.00
65.00 6.31 3.45 0.00
66.00 6.31 3.45 0.00
67.00 6.31 3.45 0.00
68.00 6.31 3.45 0.00
69.00 6.31 3.45 0.00
70.00 6.31 3.45 0.00
71.00 6.31 3.45 0.00
72.00 6.31 3.45 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 6.05"    for  10-Year-Future event
Inflow = 4.98 cfs @ 12.06 hrs,  Volume= 15,223 cf
Primary = 4.98 cfs @ 12.06 hrs,  Volume= 15,223 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=30,218 sf
  4.98 cfs

  4.98 cfs
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.02 0.00 0.02
2.00 0.05 0.00 0.05
3.00 0.06 0.00 0.06
4.00 0.08 0.00 0.08
5.00 0.09 0.00 0.09
6.00 0.10 0.00 0.10
7.00 0.11 0.00 0.11
8.00 0.13 0.00 0.13
9.00 0.14 0.00 0.14

10.00 0.19 0.00 0.19
11.00 0.33 0.00 0.33
12.00 3.13 0.00 3.13
13.00 0.34 0.00 0.34
14.00 0.20 0.00 0.20
15.00 0.17 0.00 0.17
16.00 0.13 0.00 0.13
17.00 0.12 0.00 0.12
18.00 0.11 0.00 0.11
19.00 0.10 0.00 0.10
20.00 0.09 0.00 0.09
21.00 0.08 0.00 0.08
22.00 0.07 0.00 0.07
23.00 0.06 0.00 0.06
24.00 0.04 0.00 0.04
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=29,916 sf   100.00% Impervious   Runoff Depth=11.28"Subcatchment 1S: Existing Impervious
   Flow Length=166'   Tc=0.9 min   CN=98   Runoff=9.05 cfs  28,118 cf

Runoff Area=302 sf   0.00% Impervious   Runoff Depth=8.17"Subcatchment 2S: Existing Pervious
   Tc=1.0 min   CN=74   Runoff=0.08 cfs  205 cf

   Inflow=9.13 cfs  28,323 cfLink 3L: Total Site Flows
   Primary=9.13 cfs  28,323 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 28,323 cf   Average Runoff Depth = 11.25"
1.00% Pervious = 302 sf     99.00% Impervious = 29,916 sf
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Summary for Subcatchment 1S: Existing Impervious

Runoff = 9.05 cfs @ 12.06 hrs,  Volume= 28,118 cf,  Depth=11.28"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Future Rainfall=11.52"

Area (sf) CN Description
11,049 98 Roofs, HSG C
18,867 98 Paved parking, HSG C
29,916 98 Weighted Average
29,916 100.00% Impervious Area

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

0.7 100 0.0750 2.42 Sheet Flow,
Smooth surfaces   n= 0.011   P2= 3.43"

0.2 66 0.0530 4.67 Shallow Concentrated Flow,
Paved   Kv= 20.3 fps

0.9 166 Total
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Subcatchment 1S: Existing Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Future Rainfall=11.52"

Runoff Area=29,916 sf
Runoff Volume=28,118 cf

Runoff Depth=11.28"
Flow Length=166'

Tc=0.9 min
CN=98

  9.05 cfs
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Hydrograph for Subcatchment 1S: Existing Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.15 0.04 0.06
2.00 0.33 0.17 0.11
3.00 0.53 0.34 0.13
4.00 0.76 0.56 0.16
5.00 1.01 0.80 0.18
6.00 1.28 1.07 0.20
7.00 1.59 1.37 0.21
8.00 1.92 1.69 0.23
9.00 2.27 2.04 0.27

10.00 2.76 2.53 0.35
11.00 3.41 3.18 0.60
12.00 5.45 5.21 5.69
13.00 8.11 7.87 0.62
14.00 8.76 8.52 0.36
15.00 9.25 9.01 0.31
16.00 9.60 9.36 0.24
17.00 9.93 9.69 0.22
18.00 10.24 9.99 0.20
19.00 10.51 10.27 0.18
20.00 10.76 10.52 0.17
21.00 10.99 10.75 0.15
22.00 11.19 10.95 0.13
23.00 11.37 11.13 0.11
24.00 11.52 11.28 0.07
25.00 11.52 11.28 0.00
26.00 11.52 11.28 0.00
27.00 11.52 11.28 0.00
28.00 11.52 11.28 0.00
29.00 11.52 11.28 0.00
30.00 11.52 11.28 0.00
31.00 11.52 11.28 0.00
32.00 11.52 11.28 0.00
33.00 11.52 11.28 0.00
34.00 11.52 11.28 0.00
35.00 11.52 11.28 0.00
36.00 11.52 11.28 0.00
37.00 11.52 11.28 0.00
38.00 11.52 11.28 0.00
39.00 11.52 11.28 0.00
40.00 11.52 11.28 0.00
41.00 11.52 11.28 0.00
42.00 11.52 11.28 0.00
43.00 11.52 11.28 0.00
44.00 11.52 11.28 0.00
45.00 11.52 11.28 0.00
46.00 11.52 11.28 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 11.52 11.28 0.00
48.00 11.52 11.28 0.00
49.00 11.52 11.28 0.00
50.00 11.52 11.28 0.00
51.00 11.52 11.28 0.00
52.00 11.52 11.28 0.00
53.00 11.52 11.28 0.00
54.00 11.52 11.28 0.00
55.00 11.52 11.28 0.00
56.00 11.52 11.28 0.00
57.00 11.52 11.28 0.00
58.00 11.52 11.28 0.00
59.00 11.52 11.28 0.00
60.00 11.52 11.28 0.00
61.00 11.52 11.28 0.00
62.00 11.52 11.28 0.00
63.00 11.52 11.28 0.00
64.00 11.52 11.28 0.00
65.00 11.52 11.28 0.00
66.00 11.52 11.28 0.00
67.00 11.52 11.28 0.00
68.00 11.52 11.28 0.00
69.00 11.52 11.28 0.00
70.00 11.52 11.28 0.00
71.00 11.52 11.28 0.00
72.00 11.52 11.28 0.00
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Summary for Subcatchment 2S: Existing Pervious

Runoff = 0.08 cfs @ 12.06 hrs,  Volume= 205 cf,  Depth= 8.17"
     Routed to Link 3L : Total Site Flows

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Future Rainfall=11.52"

Area (sf) CN Description
302 74 >75% Grass cover, Good, HSG C
302 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 2S: Existing Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Future Rainfall=11.52"

Runoff Area=302 sf
Runoff Volume=205 cf

Runoff Depth=8.17"
Tc=1.0 min

CN=74

  0.08 cfs
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Hydrograph for Subcatchment 2S: Existing Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.15 0.00 0.00
2.00 0.33 0.00 0.00
3.00 0.53 0.00 0.00
4.00 0.76 0.00 0.00
5.00 1.01 0.02 0.00
6.00 1.28 0.08 0.00
7.00 1.59 0.18 0.00
8.00 1.92 0.31 0.00
9.00 2.27 0.48 0.00

10.00 2.76 0.76 0.00
11.00 3.41 1.18 0.00
12.00 5.45 2.73 0.05
13.00 8.11 5.02 0.01
14.00 8.76 5.61 0.00
15.00 9.25 6.06 0.00
16.00 9.60 6.38 0.00
17.00 9.93 6.69 0.00
18.00 10.24 6.97 0.00
19.00 10.51 7.22 0.00
20.00 10.76 7.46 0.00
21.00 10.99 7.67 0.00
22.00 11.19 7.86 0.00
23.00 11.37 8.02 0.00
24.00 11.52 8.17 0.00
25.00 11.52 8.17 0.00
26.00 11.52 8.17 0.00
27.00 11.52 8.17 0.00
28.00 11.52 8.17 0.00
29.00 11.52 8.17 0.00
30.00 11.52 8.17 0.00
31.00 11.52 8.17 0.00
32.00 11.52 8.17 0.00
33.00 11.52 8.17 0.00
34.00 11.52 8.17 0.00
35.00 11.52 8.17 0.00
36.00 11.52 8.17 0.00
37.00 11.52 8.17 0.00
38.00 11.52 8.17 0.00
39.00 11.52 8.17 0.00
40.00 11.52 8.17 0.00
41.00 11.52 8.17 0.00
42.00 11.52 8.17 0.00
43.00 11.52 8.17 0.00
44.00 11.52 8.17 0.00
45.00 11.52 8.17 0.00
46.00 11.52 8.17 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 11.52 8.17 0.00
48.00 11.52 8.17 0.00
49.00 11.52 8.17 0.00
50.00 11.52 8.17 0.00
51.00 11.52 8.17 0.00
52.00 11.52 8.17 0.00
53.00 11.52 8.17 0.00
54.00 11.52 8.17 0.00
55.00 11.52 8.17 0.00
56.00 11.52 8.17 0.00
57.00 11.52 8.17 0.00
58.00 11.52 8.17 0.00
59.00 11.52 8.17 0.00
60.00 11.52 8.17 0.00
61.00 11.52 8.17 0.00
62.00 11.52 8.17 0.00
63.00 11.52 8.17 0.00
64.00 11.52 8.17 0.00
65.00 11.52 8.17 0.00
66.00 11.52 8.17 0.00
67.00 11.52 8.17 0.00
68.00 11.52 8.17 0.00
69.00 11.52 8.17 0.00
70.00 11.52 8.17 0.00
71.00 11.52 8.17 0.00
72.00 11.52 8.17 0.00
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Summary for Link 3L: Total Site Flows

Inflow Area = 30,218 sf, 99.00% Impervious,  Inflow Depth = 11.25"    for  100-Year-Future event
Inflow = 9.13 cfs @ 12.06 hrs,  Volume= 28,323 cf
Primary = 9.13 cfs @ 12.06 hrs,  Volume= 28,323 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 3L: Total Site Flows

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=30,218 sf
  9.13 cfs

  9.13 cfs
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Hydrograph for Link 3L: Total Site Flows

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.06 0.00 0.06
2.00 0.11 0.00 0.11
3.00 0.13 0.00 0.13
4.00 0.16 0.00 0.16
5.00 0.18 0.00 0.18
6.00 0.20 0.00 0.20
7.00 0.22 0.00 0.22
8.00 0.23 0.00 0.23
9.00 0.27 0.00 0.27

10.00 0.36 0.00 0.36
11.00 0.60 0.00 0.60
12.00 5.74 0.00 5.74
13.00 0.62 0.00 0.62
14.00 0.36 0.00 0.36
15.00 0.31 0.00 0.31
16.00 0.24 0.00 0.24
17.00 0.22 0.00 0.22
18.00 0.20 0.00 0.20
19.00 0.18 0.00 0.18
20.00 0.17 0.00 0.17
21.00 0.15 0.00 0.15
22.00 0.13 0.00 0.13
23.00 0.11 0.00 0.11
24.00 0.08 0.00 0.08
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00
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Routing Diagram for Proposed Flows
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 2-Year-Current NOAA10 24-hr D Default 24.00 1 3.43 2
2 10-Year-Current NOAA10 24-hr D Default 24.00 1 5.33 2
3 100-Year-Current NOAA10 24-hr D Default 24.00 1 9.18 2
4 2-Year-Future NOAA10 24-hr D Default 24.00 1 4.04 2
5 10-Year-Future NOAA10 24-hr D Default 24.00 1 6.31 2
6 100-Year-Future NOAA10 24-hr D Default 24.00 1 11.52 2
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Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

907 74 >75% Grass cover, Good, HSG C  (3S)
15,377 98 Paved parking, HSG C  (4S)
13,934 98 Roofs, HSG C  (1S)
30,218 97 TOTAL AREA
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Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

30,218 HSG C 1S, 3S, 4S
0 HSG D
0 Other

30,218 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 907 0 0 907 >75% Grass cover,
Good

0 0 15,377 0 0 15,377 Paved parking
0 0 13,934 0 0 13,934 Roofs
0 0 30,218 0 0 30,218 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=3.20"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=1.24 cfs  3,712 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=1.19"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.03 cfs  90 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=3.20"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=1.37 cfs  4,096 cf

Peak Elev=96.83'  Storage=1,526 cf   Inflow=1.24 cfs  3,712 cfPond 2P: Basin A
   Discarded=0.02 cfs  2,932 cf   Primary=0.06 cfs  779 cf   Outflow=0.08 cfs  3,712 cf

Peak Elev=97.26'  Storage=1,489 cf   Inflow=1.41 cfs  4,186 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  4,115 cf   Primary=0.01 cfs  71 cf   Outflow=0.07 cfs  4,186 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 7,898 cf   Average Runoff Depth = 3.14"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 1.24 cfs @ 12.06 hrs,  Volume= 3,712 cf,  Depth= 3.20"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Current Rainfall=3.43"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

NOAA10 24-hr D
2-Year-Current Rainfall=3.43"

Runoff Area=13,934 sf
Runoff Volume=3,712 cf

Runoff Depth=3.20"
Tc=1.0 min

CN=98

  1.24 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.10 0.01 0.01
3.00 0.16 0.04 0.01
4.00 0.22 0.09 0.02
5.00 0.30 0.14 0.02
6.00 0.38 0.21 0.02
7.00 0.47 0.29 0.03
8.00 0.57 0.38 0.03
9.00 0.68 0.48 0.03

10.00 0.82 0.62 0.05
11.00 1.02 0.81 0.08
12.00 1.62 1.40 0.76
13.00 2.41 2.19 0.09
14.00 2.61 2.38 0.05
15.00 2.75 2.52 0.04
16.00 2.86 2.63 0.03
17.00 2.96 2.73 0.03
18.00 3.05 2.82 0.03
19.00 3.13 2.90 0.03
20.00 3.21 2.97 0.02
21.00 3.27 3.04 0.02
22.00 3.33 3.10 0.02
23.00 3.39 3.15 0.02
24.00 3.43 3.20 0.01
25.00 3.43 3.20 0.00
26.00 3.43 3.20 0.00
27.00 3.43 3.20 0.00
28.00 3.43 3.20 0.00
29.00 3.43 3.20 0.00
30.00 3.43 3.20 0.00
31.00 3.43 3.20 0.00
32.00 3.43 3.20 0.00
33.00 3.43 3.20 0.00
34.00 3.43 3.20 0.00
35.00 3.43 3.20 0.00
36.00 3.43 3.20 0.00
37.00 3.43 3.20 0.00
38.00 3.43 3.20 0.00
39.00 3.43 3.20 0.00
40.00 3.43 3.20 0.00
41.00 3.43 3.20 0.00
42.00 3.43 3.20 0.00
43.00 3.43 3.20 0.00
44.00 3.43 3.20 0.00
45.00 3.43 3.20 0.00
46.00 3.43 3.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 3.43 3.20 0.00
48.00 3.43 3.20 0.00
49.00 3.43 3.20 0.00
50.00 3.43 3.20 0.00
51.00 3.43 3.20 0.00
52.00 3.43 3.20 0.00
53.00 3.43 3.20 0.00
54.00 3.43 3.20 0.00
55.00 3.43 3.20 0.00
56.00 3.43 3.20 0.00
57.00 3.43 3.20 0.00
58.00 3.43 3.20 0.00
59.00 3.43 3.20 0.00
60.00 3.43 3.20 0.00
61.00 3.43 3.20 0.00
62.00 3.43 3.20 0.00
63.00 3.43 3.20 0.00
64.00 3.43 3.20 0.00
65.00 3.43 3.20 0.00
66.00 3.43 3.20 0.00
67.00 3.43 3.20 0.00
68.00 3.43 3.20 0.00
69.00 3.43 3.20 0.00
70.00 3.43 3.20 0.00
71.00 3.43 3.20 0.00
72.00 3.43 3.20 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.03 cfs @ 12.07 hrs,  Volume= 90 cf,  Depth= 1.19"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Current Rainfall=3.43"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.038
0.036
0.034
0.032

0.03
0.028
0.026
0.024
0.022

0.02
0.018
0.016
0.014
0.012

0.01
0.008
0.006
0.004
0.002

0

NOAA10 24-hr D
2-Year-Current Rainfall=3.43"

Runoff Area=907 sf
Runoff Volume=90 cf

Runoff Depth=1.19"
Tc=1.0 min

CN=74

  0.03 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.10 0.00 0.00
3.00 0.16 0.00 0.00
4.00 0.22 0.00 0.00
5.00 0.30 0.00 0.00
6.00 0.38 0.00 0.00
7.00 0.47 0.00 0.00
8.00 0.57 0.00 0.00
9.00 0.68 0.00 0.00

10.00 0.82 0.00 0.00
11.00 1.02 0.03 0.00
12.00 1.62 0.19 0.02
13.00 2.41 0.56 0.00
14.00 2.61 0.67 0.00
15.00 2.75 0.76 0.00
16.00 2.86 0.82 0.00
17.00 2.96 0.88 0.00
18.00 3.05 0.94 0.00
19.00 3.13 0.99 0.00
20.00 3.21 1.04 0.00
21.00 3.27 1.09 0.00
22.00 3.33 1.13 0.00
23.00 3.39 1.16 0.00
24.00 3.43 1.19 0.00
25.00 3.43 1.19 0.00
26.00 3.43 1.19 0.00
27.00 3.43 1.19 0.00
28.00 3.43 1.19 0.00
29.00 3.43 1.19 0.00
30.00 3.43 1.19 0.00
31.00 3.43 1.19 0.00
32.00 3.43 1.19 0.00
33.00 3.43 1.19 0.00
34.00 3.43 1.19 0.00
35.00 3.43 1.19 0.00
36.00 3.43 1.19 0.00
37.00 3.43 1.19 0.00
38.00 3.43 1.19 0.00
39.00 3.43 1.19 0.00
40.00 3.43 1.19 0.00
41.00 3.43 1.19 0.00
42.00 3.43 1.19 0.00
43.00 3.43 1.19 0.00
44.00 3.43 1.19 0.00
45.00 3.43 1.19 0.00
46.00 3.43 1.19 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 3.43 1.19 0.00
48.00 3.43 1.19 0.00
49.00 3.43 1.19 0.00
50.00 3.43 1.19 0.00
51.00 3.43 1.19 0.00
52.00 3.43 1.19 0.00
53.00 3.43 1.19 0.00
54.00 3.43 1.19 0.00
55.00 3.43 1.19 0.00
56.00 3.43 1.19 0.00
57.00 3.43 1.19 0.00
58.00 3.43 1.19 0.00
59.00 3.43 1.19 0.00
60.00 3.43 1.19 0.00
61.00 3.43 1.19 0.00
62.00 3.43 1.19 0.00
63.00 3.43 1.19 0.00
64.00 3.43 1.19 0.00
65.00 3.43 1.19 0.00
66.00 3.43 1.19 0.00
67.00 3.43 1.19 0.00
68.00 3.43 1.19 0.00
69.00 3.43 1.19 0.00
70.00 3.43 1.19 0.00
71.00 3.43 1.19 0.00
72.00 3.43 1.19 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 1.37 cfs @ 12.06 hrs,  Volume= 4,096 cf,  Depth= 3.20"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Current Rainfall=3.43"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

1

0

NOAA10 24-hr D
2-Year-Current Rainfall=3.43"

Runoff Area=15,377 sf
Runoff Volume=4,096 cf

Runoff Depth=3.20"
Tc=1.0 min

CN=98

  1.37 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.04 0.00 0.00
2.00 0.10 0.01 0.01
3.00 0.16 0.04 0.01
4.00 0.22 0.09 0.02
5.00 0.30 0.14 0.02
6.00 0.38 0.21 0.03
7.00 0.47 0.29 0.03
8.00 0.57 0.38 0.03
9.00 0.68 0.48 0.04

10.00 0.82 0.62 0.05
11.00 1.02 0.81 0.09
12.00 1.62 1.40 0.84
13.00 2.41 2.19 0.09
14.00 2.61 2.38 0.05
15.00 2.75 2.52 0.05
16.00 2.86 2.63 0.04
17.00 2.96 2.73 0.03
18.00 3.05 2.82 0.03
19.00 3.13 2.90 0.03
20.00 3.21 2.97 0.03
21.00 3.27 3.04 0.02
22.00 3.33 3.10 0.02
23.00 3.39 3.15 0.02
24.00 3.43 3.20 0.01
25.00 3.43 3.20 0.00
26.00 3.43 3.20 0.00
27.00 3.43 3.20 0.00
28.00 3.43 3.20 0.00
29.00 3.43 3.20 0.00
30.00 3.43 3.20 0.00
31.00 3.43 3.20 0.00
32.00 3.43 3.20 0.00
33.00 3.43 3.20 0.00
34.00 3.43 3.20 0.00
35.00 3.43 3.20 0.00
36.00 3.43 3.20 0.00
37.00 3.43 3.20 0.00
38.00 3.43 3.20 0.00
39.00 3.43 3.20 0.00
40.00 3.43 3.20 0.00
41.00 3.43 3.20 0.00
42.00 3.43 3.20 0.00
43.00 3.43 3.20 0.00
44.00 3.43 3.20 0.00
45.00 3.43 3.20 0.00
46.00 3.43 3.20 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 3.43 3.20 0.00
48.00 3.43 3.20 0.00
49.00 3.43 3.20 0.00
50.00 3.43 3.20 0.00
51.00 3.43 3.20 0.00
52.00 3.43 3.20 0.00
53.00 3.43 3.20 0.00
54.00 3.43 3.20 0.00
55.00 3.43 3.20 0.00
56.00 3.43 3.20 0.00
57.00 3.43 3.20 0.00
58.00 3.43 3.20 0.00
59.00 3.43 3.20 0.00
60.00 3.43 3.20 0.00
61.00 3.43 3.20 0.00
62.00 3.43 3.20 0.00
63.00 3.43 3.20 0.00
64.00 3.43 3.20 0.00
65.00 3.43 3.20 0.00
66.00 3.43 3.20 0.00
67.00 3.43 3.20 0.00
68.00 3.43 3.20 0.00
69.00 3.43 3.20 0.00
70.00 3.43 3.20 0.00
71.00 3.43 3.20 0.00
72.00 3.43 3.20 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 3.20"    for  2-Year-Current event
Inflow = 1.24 cfs @ 12.06 hrs,  Volume= 3,712 cf
Outflow = 0.08 cfs @ 13.06 hrs,  Volume= 3,712 cf,  Atten= 93%,  Lag= 59.9 min
Discarded = 0.02 cfs @ 6.55 hrs,  Volume= 2,932 cf
Primary = 0.06 cfs @ 13.06 hrs,  Volume= 779 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 96.83' @ 13.06 hrs   Surf.Area= 2,143 sf   Storage= 1,526 cf

Plug-Flow detention time= 373.4 min calculated for 3,709 cf (100% of inflow)
Center-of-Mass det. time= 373.7 min ( 1,128.0 - 754.3 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 6.55 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.06 cfs @ 13.06 hrs  HW=96.83'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06 cfs @ 1.69 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone
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Pond 2P: Basin A
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Time  (hours)
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Peak Elev=96.83'
Storage=1,526 cf

  1.24 cfs

  0.08 cfs

  0.02 cfs  0.06 cfs
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Pond 2P: Basin A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
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Surface/Horizontal/Wetted Area (sq-ft)
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.01 8 95.71 0.01 0.01 0.00
5.00 0.02 18 95.72 0.02 0.02 0.00
7.50 0.03 31 95.74 0.02 0.02 0.00

10.00 0.05 135 95.86 0.02 0.02 0.00
12.50 0.12 1,498 96.81 0.08 0.02 0.05
15.00 0.04 1,396 96.75 0.06 0.02 0.03
17.50 0.03 1,275 96.68 0.04 0.02 0.01
20.00 0.02 1,216 96.65 0.03 0.02 0.00
22.50 0.02 1,154 96.61 0.03 0.02 0.00
25.00 0.00 1,012 96.53 0.02 0.02 0.00
27.50 0.00 789 96.40 0.02 0.02 0.00
30.00 0.00 566 96.28 0.02 0.02 0.00
32.50 0.00 343 96.10 0.02 0.02 0.00
35.00 0.00 120 95.84 0.02 0.02 0.00
37.50 0.00 0 95.70 0.00 0.00 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 3.09"    for  2-Year-Current event
Inflow = 1.41 cfs @ 12.06 hrs,  Volume= 4,186 cf
Outflow = 0.07 cfs @ 13.47 hrs,  Volume= 4,186 cf,  Atten= 95%,  Lag= 84.6 min
Discarded = 0.07 cfs @ 11.00 hrs,  Volume= 4,115 cf
Primary = 0.01 cfs @ 13.47 hrs,  Volume= 71 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.26' @ 13.47 hrs   Surf.Area= 5,690 sf   Storage= 1,489 cf

Plug-Flow detention time= 181.2 min calculated for 4,183 cf (100% of inflow)
Center-of-Mass det. time= 181.2 min ( 938.5 - 757.3 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 11.00 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.01 cfs @ 13.47 hrs  HW=97.26'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.01 cfs @ 0.85 fps)
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Pond 5P: Porous Pavement B

Inflow
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Pond 5P: Porous Pavement B
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.01 15 97.00 0.01 0.01 0.00
5.00 0.02 43 97.01 0.02 0.02 0.00
7.50 0.03 64 97.01 0.03 0.03 0.00

10.00 0.05 102 97.02 0.05 0.05 0.00
12.50 0.14 1,399 97.25 0.07 0.07 0.00
15.00 0.05 1,400 97.25 0.07 0.07 0.00
17.50 0.03 1,124 97.20 0.07 0.07 0.00
20.00 0.03 799 97.14 0.07 0.07 0.00
22.50 0.02 412 97.07 0.07 0.07 0.00
25.00 0.00 28 97.00 0.01 0.01 0.00
27.50 0.00 0 97.00 0.00 0.00 0.00
30.00 0.00 0 97.00 0.00 0.00 0.00
32.50 0.00 0 97.00 0.00 0.00 0.00
35.00 0.00 0 97.00 0.00 0.00 0.00
37.50 0.00 0 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=5.09"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=1.95 cfs  5,913 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=2.63"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.08 cfs  199 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=5.09"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=2.15 cfs  6,526 cf

Peak Elev=97.42'  Storage=2,470 cf   Inflow=1.95 cfs  5,913 cfPond 2P: Basin A
   Discarded=0.02 cfs  3,179 cf   Primary=0.34 cfs  2,735 cf   Outflow=0.36 cfs  5,913 cf

Peak Elev=97.45'  Storage=2,539 cf   Inflow=2.22 cfs  6,725 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  5,536 cf   Primary=0.06 cfs  1,189 cf   Outflow=0.13 cfs  6,725 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 12,638 cf   Average Runoff Depth = 5.02"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 1.95 cfs @ 12.06 hrs,  Volume= 5,913 cf,  Depth= 5.09"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Current Rainfall=5.33"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Current Rainfall=5.33"

Runoff Area=13,934 sf
Runoff Volume=5,913 cf

Runoff Depth=5.09"
Tc=1.0 min

CN=98

  1.95 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.07 0.00 0.01
2.00 0.15 0.04 0.02
3.00 0.24 0.10 0.02
4.00 0.35 0.19 0.03
5.00 0.47 0.29 0.04
6.00 0.59 0.40 0.04
7.00 0.73 0.54 0.04
8.00 0.89 0.68 0.05
9.00 1.05 0.84 0.06

10.00 1.28 1.06 0.08
11.00 1.58 1.36 0.13
12.00 2.52 2.29 1.20
13.00 3.75 3.52 0.13
14.00 4.05 3.82 0.08
15.00 4.28 4.04 0.07
16.00 4.44 4.21 0.05
17.00 4.60 4.36 0.05
18.00 4.74 4.50 0.04
19.00 4.86 4.63 0.04
20.00 4.98 4.74 0.04
21.00 5.09 4.85 0.03
22.00 5.18 4.94 0.03
23.00 5.26 5.02 0.02
24.00 5.33 5.09 0.02
25.00 5.33 5.09 0.00
26.00 5.33 5.09 0.00
27.00 5.33 5.09 0.00
28.00 5.33 5.09 0.00
29.00 5.33 5.09 0.00
30.00 5.33 5.09 0.00
31.00 5.33 5.09 0.00
32.00 5.33 5.09 0.00
33.00 5.33 5.09 0.00
34.00 5.33 5.09 0.00
35.00 5.33 5.09 0.00
36.00 5.33 5.09 0.00
37.00 5.33 5.09 0.00
38.00 5.33 5.09 0.00
39.00 5.33 5.09 0.00
40.00 5.33 5.09 0.00
41.00 5.33 5.09 0.00
42.00 5.33 5.09 0.00
43.00 5.33 5.09 0.00
44.00 5.33 5.09 0.00
45.00 5.33 5.09 0.00
46.00 5.33 5.09 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 5.33 5.09 0.00
48.00 5.33 5.09 0.00
49.00 5.33 5.09 0.00
50.00 5.33 5.09 0.00
51.00 5.33 5.09 0.00
52.00 5.33 5.09 0.00
53.00 5.33 5.09 0.00
54.00 5.33 5.09 0.00
55.00 5.33 5.09 0.00
56.00 5.33 5.09 0.00
57.00 5.33 5.09 0.00
58.00 5.33 5.09 0.00
59.00 5.33 5.09 0.00
60.00 5.33 5.09 0.00
61.00 5.33 5.09 0.00
62.00 5.33 5.09 0.00
63.00 5.33 5.09 0.00
64.00 5.33 5.09 0.00
65.00 5.33 5.09 0.00
66.00 5.33 5.09 0.00
67.00 5.33 5.09 0.00
68.00 5.33 5.09 0.00
69.00 5.33 5.09 0.00
70.00 5.33 5.09 0.00
71.00 5.33 5.09 0.00
72.00 5.33 5.09 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.08 cfs @ 12.07 hrs,  Volume= 199 cf,  Depth= 2.63"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Current Rainfall=5.33"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Current Rainfall=5.33"

Runoff Area=907 sf
Runoff Volume=199 cf

Runoff Depth=2.63"
Tc=1.0 min

CN=74

  0.08 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.07 0.00 0.00
2.00 0.15 0.00 0.00
3.00 0.24 0.00 0.00
4.00 0.35 0.00 0.00
5.00 0.47 0.00 0.00
6.00 0.59 0.00 0.00
7.00 0.73 0.00 0.00
8.00 0.89 0.01 0.00
9.00 1.05 0.03 0.00

10.00 1.28 0.08 0.00
11.00 1.58 0.17 0.00
12.00 2.52 0.62 0.04
13.00 3.75 1.42 0.01
14.00 4.05 1.64 0.00
15.00 4.28 1.81 0.00
16.00 4.44 1.93 0.00
17.00 4.60 2.05 0.00
18.00 4.74 2.16 0.00
19.00 4.86 2.26 0.00
20.00 4.98 2.35 0.00
21.00 5.09 2.43 0.00
22.00 5.18 2.51 0.00
23.00 5.26 2.57 0.00
24.00 5.33 2.63 0.00
25.00 5.33 2.63 0.00
26.00 5.33 2.63 0.00
27.00 5.33 2.63 0.00
28.00 5.33 2.63 0.00
29.00 5.33 2.63 0.00
30.00 5.33 2.63 0.00
31.00 5.33 2.63 0.00
32.00 5.33 2.63 0.00
33.00 5.33 2.63 0.00
34.00 5.33 2.63 0.00
35.00 5.33 2.63 0.00
36.00 5.33 2.63 0.00
37.00 5.33 2.63 0.00
38.00 5.33 2.63 0.00
39.00 5.33 2.63 0.00
40.00 5.33 2.63 0.00
41.00 5.33 2.63 0.00
42.00 5.33 2.63 0.00
43.00 5.33 2.63 0.00
44.00 5.33 2.63 0.00
45.00 5.33 2.63 0.00
46.00 5.33 2.63 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 5.33 2.63 0.00
48.00 5.33 2.63 0.00
49.00 5.33 2.63 0.00
50.00 5.33 2.63 0.00
51.00 5.33 2.63 0.00
52.00 5.33 2.63 0.00
53.00 5.33 2.63 0.00
54.00 5.33 2.63 0.00
55.00 5.33 2.63 0.00
56.00 5.33 2.63 0.00
57.00 5.33 2.63 0.00
58.00 5.33 2.63 0.00
59.00 5.33 2.63 0.00
60.00 5.33 2.63 0.00
61.00 5.33 2.63 0.00
62.00 5.33 2.63 0.00
63.00 5.33 2.63 0.00
64.00 5.33 2.63 0.00
65.00 5.33 2.63 0.00
66.00 5.33 2.63 0.00
67.00 5.33 2.63 0.00
68.00 5.33 2.63 0.00
69.00 5.33 2.63 0.00
70.00 5.33 2.63 0.00
71.00 5.33 2.63 0.00
72.00 5.33 2.63 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 2.15 cfs @ 12.06 hrs,  Volume= 6,526 cf,  Depth= 5.09"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Current Rainfall=5.33"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Current Rainfall=5.33"

Runoff Area=15,377 sf
Runoff Volume=6,526 cf

Runoff Depth=5.09"
Tc=1.0 min

CN=98

  2.15 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.07 0.00 0.01
2.00 0.15 0.04 0.02
3.00 0.24 0.10 0.03
4.00 0.35 0.19 0.03
5.00 0.47 0.29 0.04
6.00 0.59 0.40 0.04
7.00 0.73 0.54 0.05
8.00 0.89 0.68 0.05
9.00 1.05 0.84 0.06

10.00 1.28 1.06 0.08
11.00 1.58 1.36 0.14
12.00 2.52 2.29 1.32
13.00 3.75 3.52 0.15
14.00 4.05 3.82 0.08
15.00 4.28 4.04 0.07
16.00 4.44 4.21 0.06
17.00 4.60 4.36 0.05
18.00 4.74 4.50 0.05
19.00 4.86 4.63 0.04
20.00 4.98 4.74 0.04
21.00 5.09 4.85 0.04
22.00 5.18 4.94 0.03
23.00 5.26 5.02 0.03
24.00 5.33 5.09 0.02
25.00 5.33 5.09 0.00
26.00 5.33 5.09 0.00
27.00 5.33 5.09 0.00
28.00 5.33 5.09 0.00
29.00 5.33 5.09 0.00
30.00 5.33 5.09 0.00
31.00 5.33 5.09 0.00
32.00 5.33 5.09 0.00
33.00 5.33 5.09 0.00
34.00 5.33 5.09 0.00
35.00 5.33 5.09 0.00
36.00 5.33 5.09 0.00
37.00 5.33 5.09 0.00
38.00 5.33 5.09 0.00
39.00 5.33 5.09 0.00
40.00 5.33 5.09 0.00
41.00 5.33 5.09 0.00
42.00 5.33 5.09 0.00
43.00 5.33 5.09 0.00
44.00 5.33 5.09 0.00
45.00 5.33 5.09 0.00
46.00 5.33 5.09 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 5.33 5.09 0.00
48.00 5.33 5.09 0.00
49.00 5.33 5.09 0.00
50.00 5.33 5.09 0.00
51.00 5.33 5.09 0.00
52.00 5.33 5.09 0.00
53.00 5.33 5.09 0.00
54.00 5.33 5.09 0.00
55.00 5.33 5.09 0.00
56.00 5.33 5.09 0.00
57.00 5.33 5.09 0.00
58.00 5.33 5.09 0.00
59.00 5.33 5.09 0.00
60.00 5.33 5.09 0.00
61.00 5.33 5.09 0.00
62.00 5.33 5.09 0.00
63.00 5.33 5.09 0.00
64.00 5.33 5.09 0.00
65.00 5.33 5.09 0.00
66.00 5.33 5.09 0.00
67.00 5.33 5.09 0.00
68.00 5.33 5.09 0.00
69.00 5.33 5.09 0.00
70.00 5.33 5.09 0.00
71.00 5.33 5.09 0.00
72.00 5.33 5.09 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 5.09"    for  10-Year-Current event
Inflow = 1.95 cfs @ 12.06 hrs,  Volume= 5,913 cf
Outflow = 0.36 cfs @ 12.26 hrs,  Volume= 5,913 cf,  Atten= 81%,  Lag= 12.0 min
Discarded = 0.02 cfs @ 3.45 hrs,  Volume= 3,179 cf
Primary = 0.34 cfs @ 12.26 hrs,  Volume= 2,735 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.42' @ 12.26 hrs   Surf.Area= 2,143 sf   Storage= 2,470 cf

Plug-Flow detention time= 310.1 min calculated for 5,909 cf (100% of inflow)
Center-of-Mass det. time= 310.5 min ( 1,055.2 - 744.8 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 3.45 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.33 cfs @ 12.26 hrs  HW=97.42'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.14 cfs @ 4.06 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 0.19 cfs @ 0.72 fps)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone



NOAA10 24-hr D  10-Year-Current Rainfall=5.33"Proposed Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Pond 2P: Basin A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,934 sf
Peak Elev=97.42'
Storage=2,470 cf

  1.95 cfs

  0.36 cfs

  0.02 cfs

  0.34 cfs
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Pond 2P: Basin A

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
14131211109876543210

El
ev

at
io

n 
 (f

ee
t)

98

97

96
 Exfiltration

 Orifice/Grate

 Broad-Crested Rectangular Weir



NOAA10 24-hr D  10-Year-Current Rainfall=5.33"Proposed Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Pond 2P: Basin A
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Storage (cubic-feet)
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.02 17 95.72 0.02 0.02 0.00
5.00 0.04 59 95.77 0.02 0.02 0.00
7.50 0.05 206 95.94 0.02 0.02 0.00

10.00 0.08 509 96.24 0.02 0.02 0.00
12.50 0.19 2,423 97.39 0.24 0.02 0.21
15.00 0.07 1,955 97.08 0.13 0.02 0.10
17.50 0.05 1,494 96.81 0.08 0.02 0.05
20.00 0.04 1,327 96.71 0.05 0.02 0.02
22.50 0.03 1,255 96.67 0.03 0.02 0.01
25.00 0.00 1,121 96.59 0.02 0.02 0.00
27.50 0.00 897 96.46 0.02 0.02 0.00
30.00 0.00 674 96.34 0.02 0.02 0.00
32.50 0.00 451 96.21 0.02 0.02 0.00
35.00 0.00 228 95.97 0.02 0.02 0.00
37.50 0.00 10 95.71 0.01 0.01 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 4.96"    for  10-Year-Current event
Inflow = 2.22 cfs @ 12.06 hrs,  Volume= 6,725 cf
Outflow = 0.13 cfs @ 13.33 hrs,  Volume= 6,725 cf,  Atten= 94%,  Lag= 75.9 min
Discarded = 0.07 cfs @ 9.40 hrs,  Volume= 5,536 cf
Primary = 0.06 cfs @ 13.33 hrs,  Volume= 1,189 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.45' @ 13.33 hrs   Surf.Area= 5,690 sf   Storage= 2,539 cf

Plug-Flow detention time= 230.3 min calculated for 6,720 cf (100% of inflow)
Center-of-Mass det. time= 230.4 min ( 978.6 - 748.2 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 9.40 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.06 cfs @ 13.33 hrs  HW=97.45'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.06 cfs @ 1.82 fps)
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Pond 5P: Porous Pavement B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=16,284 sf
Peak Elev=97.45'
Storage=2,539 cf

  2.22 cfs

  0.13 cfs
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Pond 5P: Porous Pavement B

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.30.280.260.240.220.20.180.160.140.120.10.080.060.040.020
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
5,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.02 36 97.01 0.02 0.02 0.00
5.00 0.04 76 97.01 0.04 0.04 0.00
7.50 0.05 105 97.02 0.05 0.05 0.00

10.00 0.08 177 97.03 0.07 0.07 0.00
12.50 0.22 2,441 97.43 0.12 0.07 0.06
15.00 0.08 2,335 97.41 0.12 0.07 0.05
17.50 0.05 1,891 97.33 0.09 0.07 0.03
20.00 0.04 1,554 97.27 0.08 0.07 0.01
22.50 0.03 1,242 97.22 0.07 0.07 0.00
25.00 0.00 796 97.14 0.07 0.07 0.00
27.50 0.00 203 97.04 0.07 0.07 0.00
30.00 0.00 3 97.00 0.00 0.00 0.00
32.50 0.00 0 97.00 0.00 0.00 0.00
35.00 0.00 0 97.00 0.00 0.00 0.00
37.50 0.00 0 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=8.94"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=3.36 cfs  10,380 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=5.99"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.17 cfs  453 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=8.94"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=3.71 cfs  11,455 cf

Peak Elev=97.74'  Storage=2,895 cf   Inflow=3.36 cfs  10,380 cfPond 2P: Basin A
   Discarded=0.02 cfs  3,345 cf   Primary=3.04 cfs  7,035 cf   Outflow=3.07 cfs  10,380 cf

Peak Elev=97.93'  Storage=5,275 cf   Inflow=3.88 cfs  11,908 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  7,190 cf   Primary=0.13 cfs  4,718 cf   Outflow=0.20 cfs  11,908 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 22,289 cf   Average Runoff Depth = 8.85"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 3.36 cfs @ 12.06 hrs,  Volume= 10,380 cf,  Depth= 8.94"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Current Rainfall=9.18"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Current Rainfall=9.18"

Runoff Area=13,934 sf
Runoff Volume=10,380 cf

Runoff Depth=8.94"
Tc=1.0 min

CN=98

  3.36 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.02 0.02
2.00 0.26 0.11 0.04
3.00 0.42 0.25 0.05
4.00 0.60 0.41 0.06
5.00 0.80 0.60 0.06
6.00 1.02 0.81 0.07
7.00 1.26 1.05 0.08
8.00 1.53 1.31 0.09
9.00 1.81 1.58 0.10

10.00 2.20 1.97 0.13
11.00 2.72 2.49 0.22
12.00 4.34 4.11 2.07
13.00 6.46 6.22 0.23
14.00 6.98 6.74 0.13
15.00 7.37 7.13 0.12
16.00 7.65 7.41 0.09
17.00 7.92 7.68 0.08
18.00 8.16 7.92 0.07
19.00 8.38 8.14 0.07
20.00 8.58 8.34 0.06
21.00 8.76 8.52 0.06
22.00 8.92 8.68 0.05
23.00 9.06 8.82 0.04
24.00 9.18 8.94 0.03
25.00 9.18 8.94 0.00
26.00 9.18 8.94 0.00
27.00 9.18 8.94 0.00
28.00 9.18 8.94 0.00
29.00 9.18 8.94 0.00
30.00 9.18 8.94 0.00
31.00 9.18 8.94 0.00
32.00 9.18 8.94 0.00
33.00 9.18 8.94 0.00
34.00 9.18 8.94 0.00
35.00 9.18 8.94 0.00
36.00 9.18 8.94 0.00
37.00 9.18 8.94 0.00
38.00 9.18 8.94 0.00
39.00 9.18 8.94 0.00
40.00 9.18 8.94 0.00
41.00 9.18 8.94 0.00
42.00 9.18 8.94 0.00
43.00 9.18 8.94 0.00
44.00 9.18 8.94 0.00
45.00 9.18 8.94 0.00
46.00 9.18 8.94 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 9.18 8.94 0.00
48.00 9.18 8.94 0.00
49.00 9.18 8.94 0.00
50.00 9.18 8.94 0.00
51.00 9.18 8.94 0.00
52.00 9.18 8.94 0.00
53.00 9.18 8.94 0.00
54.00 9.18 8.94 0.00
55.00 9.18 8.94 0.00
56.00 9.18 8.94 0.00
57.00 9.18 8.94 0.00
58.00 9.18 8.94 0.00
59.00 9.18 8.94 0.00
60.00 9.18 8.94 0.00
61.00 9.18 8.94 0.00
62.00 9.18 8.94 0.00
63.00 9.18 8.94 0.00
64.00 9.18 8.94 0.00
65.00 9.18 8.94 0.00
66.00 9.18 8.94 0.00
67.00 9.18 8.94 0.00
68.00 9.18 8.94 0.00
69.00 9.18 8.94 0.00
70.00 9.18 8.94 0.00
71.00 9.18 8.94 0.00
72.00 9.18 8.94 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.17 cfs @ 12.06 hrs,  Volume= 453 cf,  Depth= 5.99"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Current Rainfall=9.18"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Current Rainfall=9.18"

Runoff Area=907 sf
Runoff Volume=453 cf

Runoff Depth=5.99"
Tc=1.0 min

CN=74

  0.17 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.00 0.00
2.00 0.26 0.00 0.00
3.00 0.42 0.00 0.00
4.00 0.60 0.00 0.00
5.00 0.80 0.00 0.00
6.00 1.02 0.03 0.00
7.00 1.26 0.08 0.00
8.00 1.53 0.16 0.00
9.00 1.81 0.26 0.00

10.00 2.20 0.45 0.00
11.00 2.72 0.73 0.01
12.00 4.34 1.85 0.10
13.00 6.46 3.58 0.01
14.00 6.98 4.03 0.01
15.00 7.37 4.37 0.01
16.00 7.65 4.62 0.01
17.00 7.92 4.85 0.00
18.00 8.16 5.07 0.00
19.00 8.38 5.26 0.00
20.00 8.58 5.45 0.00
21.00 8.76 5.61 0.00
22.00 8.92 5.76 0.00
23.00 9.06 5.88 0.00
24.00 9.18 5.99 0.00
25.00 9.18 5.99 0.00
26.00 9.18 5.99 0.00
27.00 9.18 5.99 0.00
28.00 9.18 5.99 0.00
29.00 9.18 5.99 0.00
30.00 9.18 5.99 0.00
31.00 9.18 5.99 0.00
32.00 9.18 5.99 0.00
33.00 9.18 5.99 0.00
34.00 9.18 5.99 0.00
35.00 9.18 5.99 0.00
36.00 9.18 5.99 0.00
37.00 9.18 5.99 0.00
38.00 9.18 5.99 0.00
39.00 9.18 5.99 0.00
40.00 9.18 5.99 0.00
41.00 9.18 5.99 0.00
42.00 9.18 5.99 0.00
43.00 9.18 5.99 0.00
44.00 9.18 5.99 0.00
45.00 9.18 5.99 0.00
46.00 9.18 5.99 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 9.18 5.99 0.00
48.00 9.18 5.99 0.00
49.00 9.18 5.99 0.00
50.00 9.18 5.99 0.00
51.00 9.18 5.99 0.00
52.00 9.18 5.99 0.00
53.00 9.18 5.99 0.00
54.00 9.18 5.99 0.00
55.00 9.18 5.99 0.00
56.00 9.18 5.99 0.00
57.00 9.18 5.99 0.00
58.00 9.18 5.99 0.00
59.00 9.18 5.99 0.00
60.00 9.18 5.99 0.00
61.00 9.18 5.99 0.00
62.00 9.18 5.99 0.00
63.00 9.18 5.99 0.00
64.00 9.18 5.99 0.00
65.00 9.18 5.99 0.00
66.00 9.18 5.99 0.00
67.00 9.18 5.99 0.00
68.00 9.18 5.99 0.00
69.00 9.18 5.99 0.00
70.00 9.18 5.99 0.00
71.00 9.18 5.99 0.00
72.00 9.18 5.99 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 3.71 cfs @ 12.06 hrs,  Volume= 11,455 cf,  Depth= 8.94"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Current Rainfall=9.18"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Current Rainfall=9.18"

Runoff Area=15,377 sf
Runoff Volume=11,455 cf

Runoff Depth=8.94"
Tc=1.0 min

CN=98

  3.71 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.12 0.02 0.02
2.00 0.26 0.11 0.04
3.00 0.42 0.25 0.05
4.00 0.60 0.41 0.06
5.00 0.80 0.60 0.07
6.00 1.02 0.81 0.08
7.00 1.26 1.05 0.09
8.00 1.53 1.31 0.09
9.00 1.81 1.58 0.11

10.00 2.20 1.97 0.14
11.00 2.72 2.49 0.25
12.00 4.34 4.11 2.29
13.00 6.46 6.22 0.25
14.00 6.98 6.74 0.15
15.00 7.37 7.13 0.13
16.00 7.65 7.41 0.10
17.00 7.92 7.68 0.09
18.00 8.16 7.92 0.08
19.00 8.38 8.14 0.08
20.00 8.58 8.34 0.07
21.00 8.76 8.52 0.06
22.00 8.92 8.68 0.05
23.00 9.06 8.82 0.05
24.00 9.18 8.94 0.03
25.00 9.18 8.94 0.00
26.00 9.18 8.94 0.00
27.00 9.18 8.94 0.00
28.00 9.18 8.94 0.00
29.00 9.18 8.94 0.00
30.00 9.18 8.94 0.00
31.00 9.18 8.94 0.00
32.00 9.18 8.94 0.00
33.00 9.18 8.94 0.00
34.00 9.18 8.94 0.00
35.00 9.18 8.94 0.00
36.00 9.18 8.94 0.00
37.00 9.18 8.94 0.00
38.00 9.18 8.94 0.00
39.00 9.18 8.94 0.00
40.00 9.18 8.94 0.00
41.00 9.18 8.94 0.00
42.00 9.18 8.94 0.00
43.00 9.18 8.94 0.00
44.00 9.18 8.94 0.00
45.00 9.18 8.94 0.00
46.00 9.18 8.94 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 9.18 8.94 0.00
48.00 9.18 8.94 0.00
49.00 9.18 8.94 0.00
50.00 9.18 8.94 0.00
51.00 9.18 8.94 0.00
52.00 9.18 8.94 0.00
53.00 9.18 8.94 0.00
54.00 9.18 8.94 0.00
55.00 9.18 8.94 0.00
56.00 9.18 8.94 0.00
57.00 9.18 8.94 0.00
58.00 9.18 8.94 0.00
59.00 9.18 8.94 0.00
60.00 9.18 8.94 0.00
61.00 9.18 8.94 0.00
62.00 9.18 8.94 0.00
63.00 9.18 8.94 0.00
64.00 9.18 8.94 0.00
65.00 9.18 8.94 0.00
66.00 9.18 8.94 0.00
67.00 9.18 8.94 0.00
68.00 9.18 8.94 0.00
69.00 9.18 8.94 0.00
70.00 9.18 8.94 0.00
71.00 9.18 8.94 0.00
72.00 9.18 8.94 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 8.94"    for  100-Year-Current event
Inflow = 3.36 cfs @ 12.06 hrs,  Volume= 10,380 cf
Outflow = 3.07 cfs @ 12.09 hrs,  Volume= 10,380 cf,  Atten= 9%,  Lag= 1.8 min
Discarded = 0.02 cfs @ 1.55 hrs,  Volume= 3,345 cf
Primary = 3.04 cfs @ 12.09 hrs,  Volume= 7,035 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.74' @ 12.09 hrs   Surf.Area= 2,143 sf   Storage= 2,895 cf

Plug-Flow detention time= 229.3 min calculated for 10,373 cf (100% of inflow)
Center-of-Mass det. time= 229.7 min ( 966.0 - 736.2 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 1.55 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=2.93 cfs @ 12.09 hrs  HW=97.73'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.17 cfs @ 4.88 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 2.76 cfs @ 1.80 fps)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone



NOAA10 24-hr D  100-Year-Current Rainfall=9.18"Proposed Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Pond 2P: Basin A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,934 sf
Peak Elev=97.74'
Storage=2,895 cf

  3.36 cfs

  3.07 cfs

  0.02 cfs

  3.04 cfs
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Pond 2P: Basin A
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Pond 2P: Basin A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,0002,5002,0001,5001,0005000

Surface/Horizontal/Wetted Area (sq-ft)
2,0001,8001,6001,4001,2001,0008006004002000
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 Field A

 Cultec R-180HD
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.04 66 95.78 0.02 0.02 0.00
5.00 0.06 335 96.09 0.02 0.02 0.00
7.50 0.08 777 96.40 0.02 0.02 0.00

10.00 0.13 1,421 96.77 0.06 0.02 0.04
12.50 0.33 2,479 97.42 0.39 0.02 0.36
15.00 0.12 2,258 97.28 0.15 0.02 0.12
17.50 0.08 1,842 97.02 0.12 0.02 0.09
20.00 0.06 1,557 96.85 0.09 0.02 0.06
22.50 0.05 1,389 96.75 0.06 0.02 0.03
25.00 0.00 1,203 96.64 0.03 0.02 0.00
27.50 0.00 977 96.51 0.02 0.02 0.00
30.00 0.00 754 96.38 0.02 0.02 0.00
32.50 0.00 531 96.26 0.02 0.02 0.00
35.00 0.00 308 96.06 0.02 0.02 0.00
37.50 0.00 84 95.80 0.02 0.02 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 8.78"    for  100-Year-Current event
Inflow = 3.88 cfs @ 12.06 hrs,  Volume= 11,908 cf
Outflow = 0.20 cfs @ 13.48 hrs,  Volume= 11,908 cf,  Atten= 95%,  Lag= 85.4 min
Discarded = 0.07 cfs @ 4.95 hrs,  Volume= 7,190 cf
Primary = 0.13 cfs @ 13.48 hrs,  Volume= 4,718 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.93' @ 13.48 hrs   Surf.Area= 5,690 sf   Storage= 5,275 cf

Plug-Flow detention time= 313.2 min calculated for 11,900 cf (100% of inflow)
Center-of-Mass det. time= 313.4 min ( 1,053.1 - 739.7 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 4.95 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.13 cfs @ 13.48 hrs  HW=97.93'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.13 cfs @ 3.80 fps)
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Pond 5P: Porous Pavement B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=16,284 sf
Peak Elev=97.93'
Storage=5,275 cf

  3.88 cfs

  0.20 cfs
  0.07 cfs  0.13 cfs
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Pond 5P: Porous Pavement B

Total
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Primary

Stage-Discharge

Discharge  (cfs)
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
5,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.05 83 97.01 0.04 0.04 0.00
5.00 0.07 143 97.03 0.07 0.07 0.00
7.50 0.09 293 97.05 0.07 0.07 0.00

10.00 0.15 744 97.13 0.07 0.07 0.00
12.50 0.38 5,016 97.88 0.19 0.07 0.12
15.00 0.13 5,044 97.89 0.19 0.07 0.13
17.50 0.09 4,291 97.75 0.18 0.07 0.11
20.00 0.07 3,516 97.62 0.16 0.07 0.09
22.50 0.05 2,752 97.48 0.14 0.07 0.07
25.00 0.00 1,932 97.34 0.10 0.07 0.03
27.50 0.00 1,233 97.22 0.07 0.07 0.00
30.00 0.00 640 97.11 0.07 0.07 0.00
32.50 0.00 73 97.01 0.03 0.03 0.00
35.00 0.00 1 97.00 0.00 0.00 0.00
37.50 0.00 0 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=3.81"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=1.47 cfs  4,418 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=1.63"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.05 cfs  123 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=3.81"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=1.62 cfs  4,876 cf

Peak Elev=97.01'  Storage=1,835 cf   Inflow=1.47 cfs  4,418 cfPond 2P: Basin A
   Discarded=0.02 cfs  3,042 cf   Primary=0.09 cfs  1,376 cf   Outflow=0.12 cfs  4,418 cf

Peak Elev=97.32'  Storage=1,820 cf   Inflow=1.67 cfs  4,999 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  4,681 cf   Primary=0.02 cfs  318 cf   Outflow=0.09 cfs  4,999 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 9,417 cf   Average Runoff Depth = 3.74"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 1.47 cfs @ 12.06 hrs,  Volume= 4,418 cf,  Depth= 3.81"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Future Rainfall=4.04"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
2-Year-Future Rainfall=4.04"

Runoff Area=13,934 sf
Runoff Volume=4,418 cf

Runoff Depth=3.81"
Tc=1.0 min

CN=98

  1.47 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.11 0.02 0.01
3.00 0.19 0.06 0.02
4.00 0.26 0.12 0.02
5.00 0.35 0.19 0.03
6.00 0.45 0.27 0.03
7.00 0.56 0.37 0.03
8.00 0.67 0.48 0.04
9.00 0.80 0.59 0.04

10.00 0.97 0.76 0.06
11.00 1.20 0.98 0.10
12.00 1.91 1.69 0.90
13.00 2.84 2.61 0.10
14.00 3.07 2.84 0.06
15.00 3.24 3.01 0.05
16.00 3.37 3.14 0.04
17.00 3.48 3.25 0.04
18.00 3.59 3.36 0.03
19.00 3.69 3.45 0.03
20.00 3.78 3.54 0.03
21.00 3.85 3.62 0.02
22.00 3.93 3.69 0.02
23.00 3.99 3.75 0.02
24.00 4.04 3.81 0.01
25.00 4.04 3.81 0.00
26.00 4.04 3.81 0.00
27.00 4.04 3.81 0.00
28.00 4.04 3.81 0.00
29.00 4.04 3.81 0.00
30.00 4.04 3.81 0.00
31.00 4.04 3.81 0.00
32.00 4.04 3.81 0.00
33.00 4.04 3.81 0.00
34.00 4.04 3.81 0.00
35.00 4.04 3.81 0.00
36.00 4.04 3.81 0.00
37.00 4.04 3.81 0.00
38.00 4.04 3.81 0.00
39.00 4.04 3.81 0.00
40.00 4.04 3.81 0.00
41.00 4.04 3.81 0.00
42.00 4.04 3.81 0.00
43.00 4.04 3.81 0.00
44.00 4.04 3.81 0.00
45.00 4.04 3.81 0.00
46.00 4.04 3.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 4.04 3.81 0.00
48.00 4.04 3.81 0.00
49.00 4.04 3.81 0.00
50.00 4.04 3.81 0.00
51.00 4.04 3.81 0.00
52.00 4.04 3.81 0.00
53.00 4.04 3.81 0.00
54.00 4.04 3.81 0.00
55.00 4.04 3.81 0.00
56.00 4.04 3.81 0.00
57.00 4.04 3.81 0.00
58.00 4.04 3.81 0.00
59.00 4.04 3.81 0.00
60.00 4.04 3.81 0.00
61.00 4.04 3.81 0.00
62.00 4.04 3.81 0.00
63.00 4.04 3.81 0.00
64.00 4.04 3.81 0.00
65.00 4.04 3.81 0.00
66.00 4.04 3.81 0.00
67.00 4.04 3.81 0.00
68.00 4.04 3.81 0.00
69.00 4.04 3.81 0.00
70.00 4.04 3.81 0.00
71.00 4.04 3.81 0.00
72.00 4.04 3.81 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.05 cfs @ 12.07 hrs,  Volume= 123 cf,  Depth= 1.63"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Future Rainfall=4.04"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
2-Year-Future Rainfall=4.04"

Runoff Area=907 sf
Runoff Volume=123 cf

Runoff Depth=1.63"
Tc=1.0 min

CN=74

  0.05 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.11 0.00 0.00
3.00 0.19 0.00 0.00
4.00 0.26 0.00 0.00
5.00 0.35 0.00 0.00
6.00 0.45 0.00 0.00
7.00 0.56 0.00 0.00
8.00 0.67 0.00 0.00
9.00 0.80 0.00 0.00

10.00 0.97 0.02 0.00
11.00 1.20 0.06 0.00
12.00 1.91 0.31 0.03
13.00 2.84 0.81 0.00
14.00 3.07 0.95 0.00
15.00 3.24 1.07 0.00
16.00 3.37 1.15 0.00
17.00 3.48 1.23 0.00
18.00 3.59 1.30 0.00
19.00 3.69 1.37 0.00
20.00 3.78 1.43 0.00
21.00 3.85 1.49 0.00
22.00 3.93 1.54 0.00
23.00 3.99 1.59 0.00
24.00 4.04 1.63 0.00
25.00 4.04 1.63 0.00
26.00 4.04 1.63 0.00
27.00 4.04 1.63 0.00
28.00 4.04 1.63 0.00
29.00 4.04 1.63 0.00
30.00 4.04 1.63 0.00
31.00 4.04 1.63 0.00
32.00 4.04 1.63 0.00
33.00 4.04 1.63 0.00
34.00 4.04 1.63 0.00
35.00 4.04 1.63 0.00
36.00 4.04 1.63 0.00
37.00 4.04 1.63 0.00
38.00 4.04 1.63 0.00
39.00 4.04 1.63 0.00
40.00 4.04 1.63 0.00
41.00 4.04 1.63 0.00
42.00 4.04 1.63 0.00
43.00 4.04 1.63 0.00
44.00 4.04 1.63 0.00
45.00 4.04 1.63 0.00
46.00 4.04 1.63 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 4.04 1.63 0.00
48.00 4.04 1.63 0.00
49.00 4.04 1.63 0.00
50.00 4.04 1.63 0.00
51.00 4.04 1.63 0.00
52.00 4.04 1.63 0.00
53.00 4.04 1.63 0.00
54.00 4.04 1.63 0.00
55.00 4.04 1.63 0.00
56.00 4.04 1.63 0.00
57.00 4.04 1.63 0.00
58.00 4.04 1.63 0.00
59.00 4.04 1.63 0.00
60.00 4.04 1.63 0.00
61.00 4.04 1.63 0.00
62.00 4.04 1.63 0.00
63.00 4.04 1.63 0.00
64.00 4.04 1.63 0.00
65.00 4.04 1.63 0.00
66.00 4.04 1.63 0.00
67.00 4.04 1.63 0.00
68.00 4.04 1.63 0.00
69.00 4.04 1.63 0.00
70.00 4.04 1.63 0.00
71.00 4.04 1.63 0.00
72.00 4.04 1.63 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 1.62 cfs @ 12.06 hrs,  Volume= 4,876 cf,  Depth= 3.81"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  2-Year-Future Rainfall=4.04"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
2-Year-Future Rainfall=4.04"

Runoff Area=15,377 sf
Runoff Volume=4,876 cf

Runoff Depth=3.81"
Tc=1.0 min

CN=98

  1.62 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.05 0.00 0.00
2.00 0.11 0.02 0.01
3.00 0.19 0.06 0.02
4.00 0.26 0.12 0.02
5.00 0.35 0.19 0.03
6.00 0.45 0.27 0.03
7.00 0.56 0.37 0.04
8.00 0.67 0.48 0.04
9.00 0.80 0.59 0.05

10.00 0.97 0.76 0.06
11.00 1.20 0.98 0.11
12.00 1.91 1.69 1.00
13.00 2.84 2.61 0.11
14.00 3.07 2.84 0.06
15.00 3.24 3.01 0.06
16.00 3.37 3.14 0.04
17.00 3.48 3.25 0.04
18.00 3.59 3.36 0.04
19.00 3.69 3.45 0.03
20.00 3.78 3.54 0.03
21.00 3.85 3.62 0.03
22.00 3.93 3.69 0.02
23.00 3.99 3.75 0.02
24.00 4.04 3.81 0.01
25.00 4.04 3.81 0.00
26.00 4.04 3.81 0.00
27.00 4.04 3.81 0.00
28.00 4.04 3.81 0.00
29.00 4.04 3.81 0.00
30.00 4.04 3.81 0.00
31.00 4.04 3.81 0.00
32.00 4.04 3.81 0.00
33.00 4.04 3.81 0.00
34.00 4.04 3.81 0.00
35.00 4.04 3.81 0.00
36.00 4.04 3.81 0.00
37.00 4.04 3.81 0.00
38.00 4.04 3.81 0.00
39.00 4.04 3.81 0.00
40.00 4.04 3.81 0.00
41.00 4.04 3.81 0.00
42.00 4.04 3.81 0.00
43.00 4.04 3.81 0.00
44.00 4.04 3.81 0.00
45.00 4.04 3.81 0.00
46.00 4.04 3.81 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 4.04 3.81 0.00
48.00 4.04 3.81 0.00
49.00 4.04 3.81 0.00
50.00 4.04 3.81 0.00
51.00 4.04 3.81 0.00
52.00 4.04 3.81 0.00
53.00 4.04 3.81 0.00
54.00 4.04 3.81 0.00
55.00 4.04 3.81 0.00
56.00 4.04 3.81 0.00
57.00 4.04 3.81 0.00
58.00 4.04 3.81 0.00
59.00 4.04 3.81 0.00
60.00 4.04 3.81 0.00
61.00 4.04 3.81 0.00
62.00 4.04 3.81 0.00
63.00 4.04 3.81 0.00
64.00 4.04 3.81 0.00
65.00 4.04 3.81 0.00
66.00 4.04 3.81 0.00
67.00 4.04 3.81 0.00
68.00 4.04 3.81 0.00
69.00 4.04 3.81 0.00
70.00 4.04 3.81 0.00
71.00 4.04 3.81 0.00
72.00 4.04 3.81 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 3.81"    for  2-Year-Future event
Inflow = 1.47 cfs @ 12.06 hrs,  Volume= 4,418 cf
Outflow = 0.12 cfs @ 12.68 hrs,  Volume= 4,418 cf,  Atten= 92%,  Lag= 37.2 min
Discarded = 0.02 cfs @ 5.20 hrs,  Volume= 3,042 cf
Primary = 0.09 cfs @ 12.68 hrs,  Volume= 1,376 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.01' @ 12.68 hrs   Surf.Area= 2,143 sf   Storage= 1,835 cf

Plug-Flow detention time= 346.5 min calculated for 4,415 cf (100% of inflow)
Center-of-Mass det. time= 346.8 min ( 1,097.3 - 750.5 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 5.20 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=0.09 cfs @ 12.68 hrs  HW=97.01'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.09 cfs @ 2.67 fps)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone
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Pond 2P: Basin A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,934 sf
Peak Elev=97.01'
Storage=1,835 cf

  1.47 cfs

  0.12 cfs

  0.02 cfs  0.09 cfs
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Pond 2P: Basin A

Total
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Discharge  (cfs)
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Pond 2P: Basin A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,0002,5002,0001,5001,0005000

Surface/Horizontal/Wetted Area (sq-ft)
2,0001,8001,6001,4001,2001,0008006004002000
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 Cultec R-180HD
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.01 11 95.71 0.01 0.01 0.00
5.00 0.03 23 95.73 0.02 0.02 0.00
7.50 0.03 69 95.78 0.02 0.02 0.00

10.00 0.06 237 95.98 0.02 0.02 0.00
12.50 0.14 1,830 97.01 0.12 0.02 0.09
15.00 0.05 1,556 96.85 0.09 0.02 0.06
17.50 0.03 1,328 96.71 0.05 0.02 0.02
20.00 0.03 1,254 96.67 0.03 0.02 0.01
22.50 0.02 1,194 96.63 0.03 0.02 0.00
25.00 0.00 1,061 96.56 0.02 0.02 0.00
27.50 0.00 838 96.43 0.02 0.02 0.00
30.00 0.00 615 96.30 0.02 0.02 0.00
32.50 0.00 392 96.16 0.02 0.02 0.00
35.00 0.00 168 95.90 0.02 0.02 0.00
37.50 0.00 1 95.70 0.00 0.00 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 3.68"    for  2-Year-Future event
Inflow = 1.67 cfs @ 12.06 hrs,  Volume= 4,999 cf
Outflow = 0.09 cfs @ 13.43 hrs,  Volume= 4,999 cf,  Atten= 95%,  Lag= 82.3 min
Discarded = 0.07 cfs @ 10.65 hrs,  Volume= 4,681 cf
Primary = 0.02 cfs @ 13.43 hrs,  Volume= 318 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.32' @ 13.43 hrs   Surf.Area= 5,690 sf   Storage= 1,820 cf

Plug-Flow detention time= 206.5 min calculated for 4,995 cf (100% of inflow)
Center-of-Mass det. time= 206.6 min ( 960.2 - 753.7 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 10.65 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.02 cfs @ 13.43 hrs  HW=97.32'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.02 cfs @ 1.18 fps)



NOAA10 24-hr D  2-Year-Future Rainfall=4.04"Proposed Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Pond 5P: Porous Pavement B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=16,284 sf
Peak Elev=97.32'
Storage=1,820 cf

  1.67 cfs

  0.09 cfs
  0.07 cfs
  0.02 cfs
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Pond 5P: Porous Pavement B

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.30.280.260.240.220.20.180.160.140.120.10.080.060.040.020
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
5,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.01 22 97.00 0.01 0.01 0.00
5.00 0.03 54 97.01 0.02 0.02 0.00
7.50 0.04 77 97.01 0.04 0.04 0.00

10.00 0.06 122 97.02 0.06 0.06 0.00
12.50 0.16 1,723 97.30 0.08 0.07 0.02
15.00 0.06 1,704 97.30 0.08 0.07 0.02
17.50 0.04 1,410 97.25 0.07 0.07 0.00
20.00 0.03 1,120 97.20 0.07 0.07 0.00
22.50 0.02 770 97.14 0.07 0.07 0.00
25.00 0.00 289 97.05 0.07 0.07 0.00
27.50 0.00 6 97.00 0.00 0.00 0.00
30.00 0.00 0 97.00 0.00 0.00 0.00
32.50 0.00 0 97.00 0.00 0.00 0.00
35.00 0.00 0 97.00 0.00 0.00 0.00
37.50 0.00 0 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=6.07"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=2.31 cfs  7,050 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=3.45"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.10 cfs  261 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=6.07"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=2.54 cfs  7,780 cf

Peak Elev=97.57'  Storage=2,678 cf   Inflow=2.31 cfs  7,050 cfPond 2P: Basin A
   Discarded=0.02 cfs  3,241 cf   Primary=1.27 cfs  3,809 cf   Outflow=1.30 cfs  7,050 cf

Peak Elev=97.56'  Storage=3,162 cf   Inflow=2.65 cfs  8,041 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  6,043 cf   Primary=0.08 cfs  1,997 cf   Outflow=0.15 cfs  8,041 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 15,091 cf   Average Runoff Depth = 5.99"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 2.31 cfs @ 12.06 hrs,  Volume= 7,050 cf,  Depth= 6.07"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Future Rainfall=6.31"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Future Rainfall=6.31"

Runoff Area=13,934 sf
Runoff Volume=7,050 cf

Runoff Depth=6.07"
Tc=1.0 min

CN=98

  2.31 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.08 0.01 0.01
2.00 0.18 0.06 0.02
3.00 0.29 0.14 0.03
4.00 0.41 0.24 0.04
5.00 0.55 0.37 0.04
6.00 0.70 0.51 0.05
7.00 0.87 0.66 0.05
8.00 1.05 0.84 0.06
9.00 1.24 1.03 0.07

10.00 1.51 1.29 0.09
11.00 1.87 1.64 0.15
12.00 2.99 2.75 1.42
13.00 4.44 4.21 0.16
14.00 4.80 4.56 0.09
15.00 5.07 4.83 0.08
16.00 5.26 5.02 0.06
17.00 5.44 5.20 0.06
18.00 5.61 5.37 0.05
19.00 5.76 5.52 0.05
20.00 5.90 5.66 0.04
21.00 6.02 5.78 0.04
22.00 6.13 5.89 0.03
23.00 6.23 5.99 0.03
24.00 6.31 6.07 0.02
25.00 6.31 6.07 0.00
26.00 6.31 6.07 0.00
27.00 6.31 6.07 0.00
28.00 6.31 6.07 0.00
29.00 6.31 6.07 0.00
30.00 6.31 6.07 0.00
31.00 6.31 6.07 0.00
32.00 6.31 6.07 0.00
33.00 6.31 6.07 0.00
34.00 6.31 6.07 0.00
35.00 6.31 6.07 0.00
36.00 6.31 6.07 0.00
37.00 6.31 6.07 0.00
38.00 6.31 6.07 0.00
39.00 6.31 6.07 0.00
40.00 6.31 6.07 0.00
41.00 6.31 6.07 0.00
42.00 6.31 6.07 0.00
43.00 6.31 6.07 0.00
44.00 6.31 6.07 0.00
45.00 6.31 6.07 0.00
46.00 6.31 6.07 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 6.31 6.07 0.00
48.00 6.31 6.07 0.00
49.00 6.31 6.07 0.00
50.00 6.31 6.07 0.00
51.00 6.31 6.07 0.00
52.00 6.31 6.07 0.00
53.00 6.31 6.07 0.00
54.00 6.31 6.07 0.00
55.00 6.31 6.07 0.00
56.00 6.31 6.07 0.00
57.00 6.31 6.07 0.00
58.00 6.31 6.07 0.00
59.00 6.31 6.07 0.00
60.00 6.31 6.07 0.00
61.00 6.31 6.07 0.00
62.00 6.31 6.07 0.00
63.00 6.31 6.07 0.00
64.00 6.31 6.07 0.00
65.00 6.31 6.07 0.00
66.00 6.31 6.07 0.00
67.00 6.31 6.07 0.00
68.00 6.31 6.07 0.00
69.00 6.31 6.07 0.00
70.00 6.31 6.07 0.00
71.00 6.31 6.07 0.00
72.00 6.31 6.07 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.10 cfs @ 12.07 hrs,  Volume= 261 cf,  Depth= 3.45"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Future Rainfall=6.31"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.11
0.105

0.1
0.095

0.09
0.085

0.08
0.075

0.07
0.065

0.06
0.055

0.05
0.045

0.04
0.035

0.03
0.025

0.02
0.015

0.01
0.005

0

NOAA10 24-hr D
10-Year-Future Rainfall=6.31"

Runoff Area=907 sf
Runoff Volume=261 cf

Runoff Depth=3.45"
Tc=1.0 min

CN=74

  0.10 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.08 0.00 0.00
2.00 0.18 0.00 0.00
3.00 0.29 0.00 0.00
4.00 0.41 0.00 0.00
5.00 0.55 0.00 0.00
6.00 0.70 0.00 0.00
7.00 0.87 0.01 0.00
8.00 1.05 0.03 0.00
9.00 1.24 0.07 0.00

10.00 1.51 0.15 0.00
11.00 1.87 0.29 0.00
12.00 2.99 0.90 0.06
13.00 4.44 1.93 0.01
14.00 4.80 2.20 0.00
15.00 5.07 2.42 0.00
16.00 5.26 2.57 0.00
17.00 5.44 2.72 0.00
18.00 5.61 2.86 0.00
19.00 5.76 2.98 0.00
20.00 5.90 3.10 0.00
21.00 6.02 3.20 0.00
22.00 6.13 3.30 0.00
23.00 6.23 3.38 0.00
24.00 6.31 3.45 0.00
25.00 6.31 3.45 0.00
26.00 6.31 3.45 0.00
27.00 6.31 3.45 0.00
28.00 6.31 3.45 0.00
29.00 6.31 3.45 0.00
30.00 6.31 3.45 0.00
31.00 6.31 3.45 0.00
32.00 6.31 3.45 0.00
33.00 6.31 3.45 0.00
34.00 6.31 3.45 0.00
35.00 6.31 3.45 0.00
36.00 6.31 3.45 0.00
37.00 6.31 3.45 0.00
38.00 6.31 3.45 0.00
39.00 6.31 3.45 0.00
40.00 6.31 3.45 0.00
41.00 6.31 3.45 0.00
42.00 6.31 3.45 0.00
43.00 6.31 3.45 0.00
44.00 6.31 3.45 0.00
45.00 6.31 3.45 0.00
46.00 6.31 3.45 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 6.31 3.45 0.00
48.00 6.31 3.45 0.00
49.00 6.31 3.45 0.00
50.00 6.31 3.45 0.00
51.00 6.31 3.45 0.00
52.00 6.31 3.45 0.00
53.00 6.31 3.45 0.00
54.00 6.31 3.45 0.00
55.00 6.31 3.45 0.00
56.00 6.31 3.45 0.00
57.00 6.31 3.45 0.00
58.00 6.31 3.45 0.00
59.00 6.31 3.45 0.00
60.00 6.31 3.45 0.00
61.00 6.31 3.45 0.00
62.00 6.31 3.45 0.00
63.00 6.31 3.45 0.00
64.00 6.31 3.45 0.00
65.00 6.31 3.45 0.00
66.00 6.31 3.45 0.00
67.00 6.31 3.45 0.00
68.00 6.31 3.45 0.00
69.00 6.31 3.45 0.00
70.00 6.31 3.45 0.00
71.00 6.31 3.45 0.00
72.00 6.31 3.45 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 2.54 cfs @ 12.06 hrs,  Volume= 7,780 cf,  Depth= 6.07"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  10-Year-Future Rainfall=6.31"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
10-Year-Future Rainfall=6.31"

Runoff Area=15,377 sf
Runoff Volume=7,780 cf

Runoff Depth=6.07"
Tc=1.0 min

CN=98

  2.54 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.08 0.01 0.01
2.00 0.18 0.06 0.02
3.00 0.29 0.14 0.03
4.00 0.41 0.24 0.04
5.00 0.55 0.37 0.05
6.00 0.70 0.51 0.05
7.00 0.87 0.66 0.06
8.00 1.05 0.84 0.06
9.00 1.24 1.03 0.07

10.00 1.51 1.29 0.10
11.00 1.87 1.64 0.17
12.00 2.99 2.75 1.57
13.00 4.44 4.21 0.17
14.00 4.80 4.56 0.10
15.00 5.07 4.83 0.09
16.00 5.26 5.02 0.07
17.00 5.44 5.20 0.06
18.00 5.61 5.37 0.06
19.00 5.76 5.52 0.05
20.00 5.90 5.66 0.05
21.00 6.02 5.78 0.04
22.00 6.13 5.89 0.04
23.00 6.23 5.99 0.03
24.00 6.31 6.07 0.02
25.00 6.31 6.07 0.00
26.00 6.31 6.07 0.00
27.00 6.31 6.07 0.00
28.00 6.31 6.07 0.00
29.00 6.31 6.07 0.00
30.00 6.31 6.07 0.00
31.00 6.31 6.07 0.00
32.00 6.31 6.07 0.00
33.00 6.31 6.07 0.00
34.00 6.31 6.07 0.00
35.00 6.31 6.07 0.00
36.00 6.31 6.07 0.00
37.00 6.31 6.07 0.00
38.00 6.31 6.07 0.00
39.00 6.31 6.07 0.00
40.00 6.31 6.07 0.00
41.00 6.31 6.07 0.00
42.00 6.31 6.07 0.00
43.00 6.31 6.07 0.00
44.00 6.31 6.07 0.00
45.00 6.31 6.07 0.00
46.00 6.31 6.07 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 6.31 6.07 0.00
48.00 6.31 6.07 0.00
49.00 6.31 6.07 0.00
50.00 6.31 6.07 0.00
51.00 6.31 6.07 0.00
52.00 6.31 6.07 0.00
53.00 6.31 6.07 0.00
54.00 6.31 6.07 0.00
55.00 6.31 6.07 0.00
56.00 6.31 6.07 0.00
57.00 6.31 6.07 0.00
58.00 6.31 6.07 0.00
59.00 6.31 6.07 0.00
60.00 6.31 6.07 0.00
61.00 6.31 6.07 0.00
62.00 6.31 6.07 0.00
63.00 6.31 6.07 0.00
64.00 6.31 6.07 0.00
65.00 6.31 6.07 0.00
66.00 6.31 6.07 0.00
67.00 6.31 6.07 0.00
68.00 6.31 6.07 0.00
69.00 6.31 6.07 0.00
70.00 6.31 6.07 0.00
71.00 6.31 6.07 0.00
72.00 6.31 6.07 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 6.07"    for  10-Year-Future event
Inflow = 2.31 cfs @ 12.06 hrs,  Volume= 7,050 cf
Outflow = 1.30 cfs @ 12.13 hrs,  Volume= 7,050 cf,  Atten= 44%,  Lag= 4.2 min
Discarded = 0.02 cfs @ 2.65 hrs,  Volume= 3,241 cf
Primary = 1.27 cfs @ 12.13 hrs,  Volume= 3,809 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.57' @ 12.13 hrs   Surf.Area= 2,143 sf   Storage= 2,678 cf

Plug-Flow detention time= 281.2 min calculated for 7,045 cf (100% of inflow)
Center-of-Mass det. time= 281.6 min ( 1,023.4 - 741.8 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 2.65 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=1.21 cfs @ 12.13 hrs  HW=97.56'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.15 cfs @ 4.45 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 1.06 cfs @ 1.28 fps)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone
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Pond 2P: Basin A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,934 sf
Peak Elev=97.57'
Storage=2,678 cf

  2.31 cfs

  1.30 cfs

  0.02 cfs

  1.27 cfs
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Pond 2P: Basin A

Total
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Primary

Stage-Discharge

Discharge  (cfs)
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Pond 2P: Basin A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,0002,5002,0001,5001,0005000

Surface/Horizontal/Wetted Area (sq-ft)
2,0001,8001,6001,4001,2001,0008006004002000
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 Field A

 Cultec R-180HD
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.03 22 95.73 0.02 0.02 0.00
5.00 0.04 114 95.83 0.02 0.02 0.00
7.50 0.06 337 96.09 0.02 0.02 0.00

10.00 0.09 741 96.38 0.02 0.02 0.00
12.50 0.23 2,442 97.40 0.28 0.02 0.26
15.00 0.08 2,048 97.14 0.13 0.02 0.11
17.50 0.05 1,582 96.86 0.09 0.02 0.06
20.00 0.04 1,373 96.74 0.05 0.02 0.03
22.50 0.03 1,290 96.69 0.04 0.02 0.01
25.00 0.00 1,148 96.61 0.03 0.02 0.00
27.50 0.00 925 96.48 0.02 0.02 0.00
30.00 0.00 702 96.35 0.02 0.02 0.00
32.50 0.00 478 96.23 0.02 0.02 0.00
35.00 0.00 255 96.00 0.02 0.02 0.00
37.50 0.00 32 95.74 0.02 0.02 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 5.93"    for  10-Year-Future event
Inflow = 2.65 cfs @ 12.06 hrs,  Volume= 8,041 cf
Outflow = 0.15 cfs @ 13.37 hrs,  Volume= 8,041 cf,  Atten= 94%,  Lag= 78.3 min
Discarded = 0.07 cfs @ 8.75 hrs,  Volume= 6,043 cf
Primary = 0.08 cfs @ 13.37 hrs,  Volume= 1,997 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.56' @ 13.37 hrs   Surf.Area= 5,690 sf   Storage= 3,162 cf

Plug-Flow detention time= 246.7 min calculated for 8,035 cf (100% of inflow)
Center-of-Mass det. time= 246.8 min ( 992.1 - 745.3 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 8.75 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.08 cfs @ 13.37 hrs  HW=97.56'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.08 cfs @ 2.42 fps)
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Pond 5P: Porous Pavement B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=16,284 sf
Peak Elev=97.56'
Storage=3,162 cf

  2.65 cfs

  0.15 cfs
  0.07 cfs

  0.08 cfs
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Pond 5P: Porous Pavement B

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
0.30.280.260.240.220.20.180.160.140.120.10.080.060.040.020
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
5,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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 Custom Stage Data
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.03 47 97.01 0.02 0.02 0.00
5.00 0.05 93 97.02 0.04 0.04 0.00
7.50 0.06 127 97.02 0.06 0.06 0.00

10.00 0.10 252 97.04 0.07 0.07 0.00
12.50 0.26 3,035 97.53 0.14 0.07 0.08
15.00 0.09 2,933 97.52 0.14 0.07 0.08
17.50 0.06 2,367 97.42 0.12 0.07 0.05
20.00 0.05 1,894 97.33 0.09 0.07 0.03
22.50 0.04 1,525 97.27 0.07 0.07 0.01
25.00 0.00 1,078 97.19 0.07 0.07 0.00
27.50 0.00 486 97.09 0.07 0.07 0.00
30.00 0.00 25 97.00 0.01 0.01 0.00
32.50 0.00 0 97.00 0.00 0.00 0.00
35.00 0.00 0 97.00 0.00 0.00 0.00
37.50 0.00 0 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=13,934 sf   100.00% Impervious   Runoff Depth=11.28"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=4.22 cfs  13,096 cf

Runoff Area=907 sf   0.00% Impervious   Runoff Depth=8.17"Subcatchment 3S: Proposed Pervious
   Tc=1.0 min   CN=74   Runoff=0.23 cfs  617 cf

Runoff Area=15,377 sf   100.00% Impervious   Runoff Depth=11.28"Subcatchment 4S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=4.66 cfs  14,453 cf

Peak Elev=97.81'  Storage=2,970 cf   Inflow=4.22 cfs  13,096 cfPond 2P: Basin A
   Discarded=0.02 cfs  3,400 cf   Primary=3.91 cfs  9,697 cf   Outflow=3.94 cfs  13,096 cf

Peak Elev=98.25'  Storage=7,105 cf   Inflow=4.89 cfs  15,070 cfPond 5P: Porous Pavement B
   Discarded=0.07 cfs  7,967 cf   Primary=0.16 cfs  7,103 cf   Outflow=0.23 cfs  15,070 cf

Total Runoff Area = 30,218 sf   Runoff Volume = 28,166 cf   Average Runoff Depth = 11.19"
3.00% Pervious = 907 sf     97.00% Impervious = 29,311 sf
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Summary for Subcatchment 1S: Proposed Impervious

Runoff = 4.22 cfs @ 12.06 hrs,  Volume= 13,096 cf,  Depth=11.28"
     Routed to Pond 2P : Basin A

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Future Rainfall=11.52"

Area (sf) CN Description
13,934 98 Roofs, HSG C
13,934 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Future Rainfall=11.52"

Runoff Area=13,934 sf
Runoff Volume=13,096 cf

Runoff Depth=11.28"
Tc=1.0 min

CN=98

  4.22 cfs
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Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.15 0.04 0.03
2.00 0.33 0.17 0.05
3.00 0.53 0.34 0.06
4.00 0.76 0.56 0.07
5.00 1.01 0.80 0.08
6.00 1.28 1.07 0.09
7.00 1.59 1.37 0.10
8.00 1.92 1.69 0.11
9.00 2.27 2.04 0.12

10.00 2.76 2.53 0.17
11.00 3.41 3.18 0.28
12.00 5.45 5.21 2.60
13.00 8.11 7.87 0.29
14.00 8.76 8.52 0.17
15.00 9.25 9.01 0.14
16.00 9.60 9.36 0.11
17.00 9.93 9.69 0.10
18.00 10.24 9.99 0.09
19.00 10.51 10.27 0.09
20.00 10.76 10.52 0.08
21.00 10.99 10.75 0.07
22.00 11.19 10.95 0.06
23.00 11.37 11.13 0.05
24.00 11.52 11.28 0.04
25.00 11.52 11.28 0.00
26.00 11.52 11.28 0.00
27.00 11.52 11.28 0.00
28.00 11.52 11.28 0.00
29.00 11.52 11.28 0.00
30.00 11.52 11.28 0.00
31.00 11.52 11.28 0.00
32.00 11.52 11.28 0.00
33.00 11.52 11.28 0.00
34.00 11.52 11.28 0.00
35.00 11.52 11.28 0.00
36.00 11.52 11.28 0.00
37.00 11.52 11.28 0.00
38.00 11.52 11.28 0.00
39.00 11.52 11.28 0.00
40.00 11.52 11.28 0.00
41.00 11.52 11.28 0.00
42.00 11.52 11.28 0.00
43.00 11.52 11.28 0.00
44.00 11.52 11.28 0.00
45.00 11.52 11.28 0.00
46.00 11.52 11.28 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 11.52 11.28 0.00
48.00 11.52 11.28 0.00
49.00 11.52 11.28 0.00
50.00 11.52 11.28 0.00
51.00 11.52 11.28 0.00
52.00 11.52 11.28 0.00
53.00 11.52 11.28 0.00
54.00 11.52 11.28 0.00
55.00 11.52 11.28 0.00
56.00 11.52 11.28 0.00
57.00 11.52 11.28 0.00
58.00 11.52 11.28 0.00
59.00 11.52 11.28 0.00
60.00 11.52 11.28 0.00
61.00 11.52 11.28 0.00
62.00 11.52 11.28 0.00
63.00 11.52 11.28 0.00
64.00 11.52 11.28 0.00
65.00 11.52 11.28 0.00
66.00 11.52 11.28 0.00
67.00 11.52 11.28 0.00
68.00 11.52 11.28 0.00
69.00 11.52 11.28 0.00
70.00 11.52 11.28 0.00
71.00 11.52 11.28 0.00
72.00 11.52 11.28 0.00
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Summary for Subcatchment 3S: Proposed Pervious

Runoff = 0.23 cfs @ 12.06 hrs,  Volume= 617 cf,  Depth= 8.17"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Future Rainfall=11.52"

Area (sf) CN Description
907 74 >75% Grass cover, Good, HSG C
907 100.00% Pervious Area

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

1.0 Direct Entry,

Subcatchment 3S: Proposed Pervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Future Rainfall=11.52"

Runoff Area=907 sf
Runoff Volume=617 cf

Runoff Depth=8.17"
Tc=1.0 min

CN=74

  0.23 cfs
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Hydrograph for Subcatchment 3S: Proposed Pervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.15 0.00 0.00
2.00 0.33 0.00 0.00
3.00 0.53 0.00 0.00
4.00 0.76 0.00 0.00
5.00 1.01 0.02 0.00
6.00 1.28 0.08 0.00
7.00 1.59 0.18 0.00
8.00 1.92 0.31 0.00
9.00 2.27 0.48 0.00

10.00 2.76 0.76 0.01
11.00 3.41 1.18 0.01
12.00 5.45 2.73 0.14
13.00 8.11 5.02 0.02
14.00 8.76 5.61 0.01
15.00 9.25 6.06 0.01
16.00 9.60 6.38 0.01
17.00 9.93 6.69 0.01
18.00 10.24 6.97 0.01
19.00 10.51 7.22 0.01
20.00 10.76 7.46 0.00
21.00 10.99 7.67 0.00
22.00 11.19 7.86 0.00
23.00 11.37 8.02 0.00
24.00 11.52 8.17 0.00
25.00 11.52 8.17 0.00
26.00 11.52 8.17 0.00
27.00 11.52 8.17 0.00
28.00 11.52 8.17 0.00
29.00 11.52 8.17 0.00
30.00 11.52 8.17 0.00
31.00 11.52 8.17 0.00
32.00 11.52 8.17 0.00
33.00 11.52 8.17 0.00
34.00 11.52 8.17 0.00
35.00 11.52 8.17 0.00
36.00 11.52 8.17 0.00
37.00 11.52 8.17 0.00
38.00 11.52 8.17 0.00
39.00 11.52 8.17 0.00
40.00 11.52 8.17 0.00
41.00 11.52 8.17 0.00
42.00 11.52 8.17 0.00
43.00 11.52 8.17 0.00
44.00 11.52 8.17 0.00
45.00 11.52 8.17 0.00
46.00 11.52 8.17 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 11.52 8.17 0.00
48.00 11.52 8.17 0.00
49.00 11.52 8.17 0.00
50.00 11.52 8.17 0.00
51.00 11.52 8.17 0.00
52.00 11.52 8.17 0.00
53.00 11.52 8.17 0.00
54.00 11.52 8.17 0.00
55.00 11.52 8.17 0.00
56.00 11.52 8.17 0.00
57.00 11.52 8.17 0.00
58.00 11.52 8.17 0.00
59.00 11.52 8.17 0.00
60.00 11.52 8.17 0.00
61.00 11.52 8.17 0.00
62.00 11.52 8.17 0.00
63.00 11.52 8.17 0.00
64.00 11.52 8.17 0.00
65.00 11.52 8.17 0.00
66.00 11.52 8.17 0.00
67.00 11.52 8.17 0.00
68.00 11.52 8.17 0.00
69.00 11.52 8.17 0.00
70.00 11.52 8.17 0.00
71.00 11.52 8.17 0.00
72.00 11.52 8.17 0.00
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Summary for Subcatchment 4S: Proposed Impervious

Runoff = 4.66 cfs @ 12.06 hrs,  Volume= 14,453 cf,  Depth=11.28"
     Routed to Pond 5P : Porous Pavement B

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA10 24-hr D  100-Year-Future Rainfall=11.52"

Area (sf) CN Description
15,377 98 Paved parking, HSG C
15,377 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 4S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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NOAA10 24-hr D
100-Year-Future Rainfall=11.52"

Runoff Area=15,377 sf
Runoff Volume=14,453 cf

Runoff Depth=11.28"
Tc=1.0 min

CN=98

  4.66 cfs
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Hydrograph for Subcatchment 4S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.15 0.04 0.03
2.00 0.33 0.17 0.06
3.00 0.53 0.34 0.07
4.00 0.76 0.56 0.08
5.00 1.01 0.80 0.09
6.00 1.28 1.07 0.10
7.00 1.59 1.37 0.11
8.00 1.92 1.69 0.12
9.00 2.27 2.04 0.14

10.00 2.76 2.53 0.18
11.00 3.41 3.18 0.31
12.00 5.45 5.21 2.87
13.00 8.11 7.87 0.32
14.00 8.76 8.52 0.18
15.00 9.25 9.01 0.16
16.00 9.60 9.36 0.12
17.00 9.93 9.69 0.11
18.00 10.24 9.99 0.10
19.00 10.51 10.27 0.09
20.00 10.76 10.52 0.09
21.00 10.99 10.75 0.08
22.00 11.19 10.95 0.07
23.00 11.37 11.13 0.06
24.00 11.52 11.28 0.04
25.00 11.52 11.28 0.00
26.00 11.52 11.28 0.00
27.00 11.52 11.28 0.00
28.00 11.52 11.28 0.00
29.00 11.52 11.28 0.00
30.00 11.52 11.28 0.00
31.00 11.52 11.28 0.00
32.00 11.52 11.28 0.00
33.00 11.52 11.28 0.00
34.00 11.52 11.28 0.00
35.00 11.52 11.28 0.00
36.00 11.52 11.28 0.00
37.00 11.52 11.28 0.00
38.00 11.52 11.28 0.00
39.00 11.52 11.28 0.00
40.00 11.52 11.28 0.00
41.00 11.52 11.28 0.00
42.00 11.52 11.28 0.00
43.00 11.52 11.28 0.00
44.00 11.52 11.28 0.00
45.00 11.52 11.28 0.00
46.00 11.52 11.28 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 11.52 11.28 0.00
48.00 11.52 11.28 0.00
49.00 11.52 11.28 0.00
50.00 11.52 11.28 0.00
51.00 11.52 11.28 0.00
52.00 11.52 11.28 0.00
53.00 11.52 11.28 0.00
54.00 11.52 11.28 0.00
55.00 11.52 11.28 0.00
56.00 11.52 11.28 0.00
57.00 11.52 11.28 0.00
58.00 11.52 11.28 0.00
59.00 11.52 11.28 0.00
60.00 11.52 11.28 0.00
61.00 11.52 11.28 0.00
62.00 11.52 11.28 0.00
63.00 11.52 11.28 0.00
64.00 11.52 11.28 0.00
65.00 11.52 11.28 0.00
66.00 11.52 11.28 0.00
67.00 11.52 11.28 0.00
68.00 11.52 11.28 0.00
69.00 11.52 11.28 0.00
70.00 11.52 11.28 0.00
71.00 11.52 11.28 0.00
72.00 11.52 11.28 0.00
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Summary for Pond 2P: Basin A

Inflow Area = 13,934 sf,100.00% Impervious,  Inflow Depth = 11.28"    for  100-Year-Future event
Inflow = 4.22 cfs @ 12.06 hrs,  Volume= 13,096 cf
Outflow = 3.94 cfs @ 12.09 hrs,  Volume= 13,096 cf,  Atten= 7%,  Lag= 1.7 min
Discarded = 0.02 cfs @ 1.15 hrs,  Volume= 3,400 cf
Primary = 3.91 cfs @ 12.09 hrs,  Volume= 9,697 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 97.81' @ 12.09 hrs   Surf.Area= 2,143 sf   Storage= 2,970 cf

Plug-Flow detention time= 203.4 min calculated for 13,087 cf (100% of inflow)
Center-of-Mass det. time= 203.9 min ( 937.5 - 733.6 )

Volume Invert Avail.Storage Storage Description
#1A 95.70' 1,544 cf 29.50'W x 72.63'L x 2.71'H Field A

5,803 cf Overall - 1,943 cf Embedded = 3,859 cf  x 40.0% Voids
#2A 96.20' 1,943 cf Cultec R-180HD  x 88  Inside #1

Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

3,487 cf Total Available Storage

     Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#1 Primary 96.60' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Primary 97.35' 4.0' long  x 0.5' breadth Broad-Crested Rectangular Weir

Head (feet)  0.20  0.40  0.60  0.80  1.00
Coef. (English)  2.80  2.92  3.08  3.30  3.32

#3 Discarded 95.70' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.02 cfs @ 1.15 hrs  HW=95.73'   (Free Discharge)
3=Exfiltration  (Exfiltration Controls 0.02 cfs)

Primary OutFlow  Max=3.73 cfs @ 12.09 hrs  HW=97.80'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.17 cfs @ 5.04 fps)
2=Broad-Crested Rectangular Weir  (Weir Controls 3.56 cfs @ 1.98 fps)
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Pond 2P: Basin A - Chamber Wizard Field A

Chamber Model = Cultec R-180HD (For residential use only)
Effective Size= 33.6"W x 20.0"H => 3.44 sf x 6.33'L = 21.8 cf
Overall Size= 36.0"W x 20.5"H x 7.33'L with 1.00' Overlap
Row Length Adjustment= +1.00' x 3.44 sf x 8 rows

36.0" Wide + 6.0" Spacing = 42.0" C-C Row Spacing

11 Chambers/Row x 6.33' Long +1.00' Row Adjustment = 70.63' Row Length +12.0" End Stone x 2 = 72.63'
Base Length
8 Rows x 36.0" Wide + 6.0" Spacing x 7 + 12.0" Side Stone x 2 = 29.50' Base Width
6.0" Stone Base + 20.5" Chamber Height + 6.0" Stone Cover = 2.71' Field Height

88 Chambers x 21.8 cf  +1.00' Row Adjustment x 3.44 sf x 8 Rows = 1,943.5 cf Chamber Storage

5,802.8 cf Field - 1,943.5 cf Chambers = 3,859.4 cf Stone x 40.0% Voids = 1,543.8 cf Stone Storage

Chamber Storage + Stone Storage = 3,487.2 cf = 0.080 af
Overall Storage Efficiency = 60.1%
Overall System Size = 72.63' x 29.50' x 2.71'

88 Chambers
214.9 cy Field
142.9 cy Stone



NOAA10 24-hr D  100-Year-Future Rainfall=11.52"Proposed Flows
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Pond 2P: Basin A

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=13,934 sf
Peak Elev=97.81'
Storage=2,970 cf

  4.22 cfs

  3.94 cfs

  0.02 cfs

  3.91 cfs
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Pond 2P: Basin A

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
14131211109876543210
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Pond 2P: Basin A

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
3,0002,5002,0001,5001,0005000

Surface/Horizontal/Wetted Area (sq-ft)
2,0001,8001,6001,4001,2001,0008006004002000
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 Field A

 Cultec R-180HD
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Hydrograph for Pond 2P: Basin A

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 95.70 0.00 0.00 0.00
2.50 0.06 131 95.85 0.02 0.02 0.00
5.00 0.08 543 96.26 0.02 0.02 0.00
7.50 0.10 1,162 96.62 0.03 0.02 0.00

10.00 0.17 1,719 96.94 0.10 0.02 0.08
12.50 0.41 2,504 97.44 0.47 0.02 0.45
15.00 0.14 2,369 97.35 0.16 0.02 0.13
17.50 0.10 2,039 97.14 0.13 0.02 0.11
20.00 0.08 1,745 96.96 0.11 0.02 0.08
22.50 0.06 1,506 96.82 0.08 0.02 0.05
25.00 0.00 1,244 96.66 0.03 0.02 0.01
27.50 0.00 1,011 96.53 0.02 0.02 0.00
30.00 0.00 788 96.40 0.02 0.02 0.00
32.50 0.00 565 96.28 0.02 0.02 0.00
35.00 0.00 342 96.10 0.02 0.02 0.00
37.50 0.00 118 95.84 0.02 0.02 0.00
40.00 0.00 0 95.70 0.00 0.00 0.00
42.50 0.00 0 95.70 0.00 0.00 0.00
45.00 0.00 0 95.70 0.00 0.00 0.00
47.50 0.00 0 95.70 0.00 0.00 0.00
50.00 0.00 0 95.70 0.00 0.00 0.00
52.50 0.00 0 95.70 0.00 0.00 0.00
55.00 0.00 0 95.70 0.00 0.00 0.00
57.50 0.00 0 95.70 0.00 0.00 0.00
60.00 0.00 0 95.70 0.00 0.00 0.00
62.50 0.00 0 95.70 0.00 0.00 0.00
65.00 0.00 0 95.70 0.00 0.00 0.00
67.50 0.00 0 95.70 0.00 0.00 0.00
70.00 0.00 0 95.70 0.00 0.00 0.00
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Summary for Pond 5P: Porous Pavement B

Inflow Area = 16,284 sf, 94.43% Impervious,  Inflow Depth = 11.11"    for  100-Year-Future event
Inflow = 4.89 cfs @ 12.06 hrs,  Volume= 15,070 cf
Outflow = 0.23 cfs @ 13.52 hrs,  Volume= 15,070 cf,  Atten= 95%,  Lag= 87.6 min
Discarded = 0.07 cfs @ 3.40 hrs,  Volume= 7,967 cf
Primary = 0.16 cfs @ 13.52 hrs,  Volume= 7,103 cf
     Routed to nonexistent node 6L

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 98.25' @ 13.52 hrs   Surf.Area= 5,690 sf   Storage= 7,105 cf

Plug-Flow detention time= 372.3 min calculated for 15,059 cf (100% of inflow)
Center-of-Mass det. time= 372.6 min ( 1,109.5 - 736.9 )

Volume Invert Avail.Storage Storage Description
#1 97.00' 14,225 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
97.00 5,690 0 0
98.00 5,690 5,690 5,690
99.00 5,690 5,690 11,380
99.50 5,690 2,845 14,225

Device Routing Invert Outlet Devices
#1 Primary 97.20' 2.5" Vert. Orifice/Grate  C= 0.600   Limited to weir flow at low heads
#2 Discarded 97.00' 0.500 in/hr Exfiltration over Surface area

Discarded OutFlow  Max=0.07 cfs @ 3.40 hrs  HW=97.03'   (Free Discharge)
2=Exfiltration  (Exfiltration Controls 0.07 cfs)

Primary OutFlow  Max=0.16 cfs @ 13.52 hrs  HW=98.25'   (Free Discharge)
1=Orifice/Grate  (Orifice Controls 0.16 cfs @ 4.68 fps)
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Pond 5P: Porous Pavement B

Inflow
Outflow
Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=16,284 sf
Peak Elev=98.25'
Storage=7,105 cf

  4.89 cfs

  0.23 cfs
  0.07 cfs   0.16 cfs
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Pond 5P: Porous Pavement B

Total
Discarded
Primary

Stage-Discharge

Discharge  (cfs)
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Pond 5P: Porous Pavement B

Surface
Storage

Stage-Area-Storage

Storage (cubic-feet)
14,00013,00012,00011,00010,0009,0008,0007,0006,0005,0004,0003,0002,0001,0000

Surface/Horizontal/Wetted Area (sq-ft)
5,5005,0004,5004,0003,5003,0002,5002,0001,5001,0005000
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Hydrograph for Pond 5P: Porous Pavement B

Time
(hours)

Inflow
(cfs)

Storage
(cubic-feet)

Elevation
(feet)

Outflow
(cfs)

Discarded
(cfs)

Primary
(cfs)

0.00 0.00 0 97.00 0.00 0.00 0.00
2.50 0.06 112 97.02 0.05 0.05 0.00
5.00 0.09 243 97.04 0.07 0.07 0.00
7.50 0.12 596 97.10 0.07 0.07 0.00

10.00 0.19 1,324 97.23 0.07 0.07 0.00
12.50 0.48 6,705 98.18 0.22 0.07 0.15
15.00 0.17 6,918 98.22 0.22 0.07 0.16
17.50 0.11 6,103 98.07 0.21 0.07 0.14
20.00 0.09 5,201 97.91 0.19 0.07 0.13
22.50 0.07 4,241 97.75 0.17 0.07 0.11
25.00 0.00 3,101 97.55 0.15 0.07 0.08
27.50 0.00 1,977 97.35 0.10 0.07 0.03
30.00 0.00 1,264 97.22 0.07 0.07 0.00
32.50 0.00 670 97.12 0.07 0.07 0.00
35.00 0.00 90 97.02 0.04 0.04 0.00
37.50 0.00 1 97.00 0.00 0.00 0.00
40.00 0.00 0 97.00 0.00 0.00 0.00
42.50 0.00 0 97.00 0.00 0.00 0.00
45.00 0.00 0 97.00 0.00 0.00 0.00
47.50 0.00 0 97.00 0.00 0.00 0.00
50.00 0.00 0 97.00 0.00 0.00 0.00
52.50 0.00 0 97.00 0.00 0.00 0.00
55.00 0.00 0 97.00 0.00 0.00 0.00
57.50 0.00 0 97.00 0.00 0.00 0.00
60.00 0.00 0 97.00 0.00 0.00 0.00
62.50 0.00 0 97.00 0.00 0.00 0.00
65.00 0.00 0 97.00 0.00 0.00 0.00
67.50 0.00 0 97.00 0.00 0.00 0.00
70.00 0.00 0 97.00 0.00 0.00 0.00
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Appendix E: Geotechnical Report



Project: 262-270 Main St Geotechnical Investigation

Project Location: 262-270 Main St, West Orange, NJ 07052

Project Number: JMA02P003.06

Log of Boring B1

Date(s)

Drilled 5/29/2025

Drilling

Method Standard Penetration Test (SPT)

Drill Rig

Type Track RIg

Groundwater Level

and Date Measured 18 FT Below Grade

Borehole

Backfill Cuttings

Logged By A.G.

Drill Bit

Size/Type 4" Hollow Stem Auger

Drilling

Contractor SANO Drilling

Sampling

Method(s) SPT

Location SouthWest of existing Lot

Checked By J.C.

Total Depth

of Borehole 30 feet bgs

Approximate

Surface Elevation 99.7

Hammer

Data 1.38" 140 lb Automatic Hammer

M
at

er
ia

l T
yp

e

ML

Cuttings

GM

GM

GM

GM

GM

SP-SM

SM

REMARKS AND OTHER TESTS

6" Asphalt 

G
ra

ph
ic

 L
og

MATERIAL DESCRIPTION

Silt

Cuttings

Brown fine (-) Gravel, and (-) medium to find Sand, little (-) 
fine Silt; (GM).

Brown fine (-) Gravel, and (-) medium to find Sand, little (-) 
fine Silt; (GM).

Brown fine (-) Gravel, and (-) medium to find Sand, little (-) 
fine Silt; (GM).

Brown fine (-) Gravel, and (-) medium to find Sand, little (-) 
fine Silt; (GM).

Brown fine (-) Gravel, and (-) medium to find Sand, little (-) 
fine Silt; (GM).

Brown (+) medium to fine SAND, and (-) coarse to fine 
Gravel, trace (-) Silt; (SP-SM).

Brown (-) fine Sand, some (-) medium to fine Gravel, some 
(-) fine Silt, trace (-) fine Clay; (SM)

No Recovery. Refusal at 30 ft below grade. End of Boring.
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Project: 262-270 Main St Geotechnical Investigation

Project Location: 262-270 Main St, West Orange, NJ 07052

Project Number: JMA02P003.06

Key to Log of Boring

M
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e
REMARKS AND OTHER TESTSG

ra
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og

MATERIAL DESCRIPTIOND
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s/
ft
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n 
(f
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t)

1 2 3 4 5 6 7 8 9

COLUMN DESCRIPTIONS

1 Elevation (feet): Elevation (MSL, feet).
2 Depth (feet): Depth in feet below the ground surface.
3 Sample Type: Type of soil sample collected at the depth interval

shown.
4 Sample Number: Sample identification number.
5 Sampling Resistance, blows/ft: Number of blows to advance driven

sampler one foot (or distance shown) beyond seating 
interval
using the hammer identified on the boring log.

6 Material Type: Type of material encountered.
7 Graphic Log: Graphic depiction of the subsurface material

encountered.
8 MATERIAL DESCRIPTION: Description of material encountered. 

May include consistency, moisture, color, and 
other descriptive
text.

9 REMARKS AND OTHER TESTS: Comments and observations
regarding drilling or sampling made by driller or field 
personnel.

FIELD AND LABORATORY TEST ABBREVIATIONS

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent

PI: Plasticity Index, percent
SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

MATERIAL GRAPHIC SYMBOLS

Cuttings

Silty GRAVEL (GM)

SILT, SILT w/SAND, SANDY SILT (ML)

Silty SAND (SM)

Poorly graded SAND with Silt (SP-SM)

TYPICAL SAMPLER GRAPHIC SYMBOLS

Auger sampler

Bulk Sample

3-inch-OD California w/
brass rings

CME Sampler

Grab Sample

2.5-inch-OD Modified
California w/ brass liners

Pitcher Sample

2-inch-OD unlined split
spoon (SPT)

Shelby Tube (Thin-walled,
fixed head)

OTHER GRAPHIC SYMBOLS

Water level (at time of drilling, ATD)

Water level (after waiting, AW)

Minor change in material properties within a
stratum

Inferred/gradational contact between strata

? Queried contact between strata

GENERAL NOTES

1: Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gradual. Field descriptions may have been modified to reflect results of lab tests.
2: Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative
of subsurface conditions at other locations or times.
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Project: 262-270 Main St Geotechnical Investigation

Project Location: 262-270 Main St, West Orange, NJ 07052

Project Number: JMA02P003.06

Log of Boring B2

Date(s)

Drilled 5/29/2025

Drilling

Method Standard Penetration Test (SPT)

Drill Rig

Type Track RIg

Groundwater Level

and Date Measured 18 FT Below Grade

Borehole

Backfill Cuttings

Logged By A.G.

Drill Bit

Size/Type 4" Hollow Stem Auger

Drilling

Contractor SANO Drilling

Sampling

Method(s)

Location NorthWest of existing Lot

Checked By J.C.

Total Depth

of Borehole

Approximate

Surface Elevation 99.7

Hammer

Data 1.38" 140 lb Automatic Hammer

M
at

er
ia

l T
yp

e

SP-SM

SP-SM

SP-SM

SP-SM

SP-SM

REMARKS AND OTHER TESTSG
ra

ph
ic

 L
og

MATERIAL DESCRIPTION

Reddish-Brown (+) coarse to fine SAND, and (-) fine 
Gravel, little (-) fine Silt; (SP-SM)

Reddish-Brown (+) coarse to fine SAND, and (-) fine 
Gravel, little (-) fine Silt; (SP-SM)

Reddish-Brown (+) coarse to fine SAND, and (-) fine 
Gravel, little (-) fine Silt; (SP-SM)

Reddish-Brown (+) coarse to fine SAND, and (-) fine 
Gravel, little (-) fine Silt; (SP-SM)

Reddish-Brown (+) coarse to fine SAND, and (-) fine 
Gravel, little (-) fine Silt; (SP-SM)

Refusal at 9.5ft Below Grade Soil
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Project: 262-270 Main St Geotechnical Investigation

Project Location: 262-270 Main St, West Orange, NJ 07052

Project Number: JMA02P003.06

Key to Log of Boring
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l T
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e
REMARKS AND OTHER TESTSG

ra
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 L

og

MATERIAL DESCRIPTIOND
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1 2 3 4 5 6 7 8 9

COLUMN DESCRIPTIONS

1 Elevation (feet): Elevation (MSL, feet).
2 Depth (feet): Depth in feet below the ground surface.
3 Sample Type: Type of soil sample collected at the depth interval

shown.
4 Sample Number: Sample identification number.
5 Sampling Resistance, blows/ft: Number of blows to advance driven

sampler one foot (or distance shown) beyond seating 
interval
using the hammer identified on the boring log.

6 Material Type: Type of material encountered.
7 Graphic Log: Graphic depiction of the subsurface material

encountered.
8 MATERIAL DESCRIPTION: Description of material encountered. 

May include consistency, moisture, color, and 
other descriptive
text.

9 REMARKS AND OTHER TESTS: Comments and observations
regarding drilling or sampling made by driller or field 
personnel.

FIELD AND LABORATORY TEST ABBREVIATIONS

CHEM: Chemical tests to assess corrosivity
COMP: Compaction test
CONS: One-dimensional consolidation test
LL: Liquid Limit, percent

PI: Plasticity Index, percent
SA: Sieve analysis (percent passing No. 200 Sieve)
UC: Unconfined compressive strength test, Qu, in ksf
WA: Wash sieve (percent passing No. 200 Sieve)

MATERIAL GRAPHIC SYMBOLS

Poorly graded SAND with Silt (SP-SM)

TYPICAL SAMPLER GRAPHIC SYMBOLS

Auger sampler

Bulk Sample

3-inch-OD California w/
brass rings

CME Sampler

Grab Sample

2.5-inch-OD Modified
California w/ brass liners

Pitcher Sample

2-inch-OD unlined split
spoon (SPT)

Shelby Tube (Thin-walled,
fixed head)

OTHER GRAPHIC SYMBOLS

Water level (at time of drilling, ATD)

Water level (after waiting, AW)

Minor change in material properties within a
stratum

Inferred/gradational contact between strata

? Queried contact between strata

GENERAL NOTES

1: Soil classifications are based on the Unified Soil Classification System. Descriptions and stratum lines are interpretive, and actual lithologic changes may be
gradual. Field descriptions may have been modified to reflect results of lab tests.
2: Descriptions on these logs apply only at the specific boring locations and at the time the borings were advanced. They are not warranted to be representative
of subsurface conditions at other locations or times.
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Appendix C: Laboratory Testing Results 
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Appendix F: Water Quality Analysis



1S

Proposed Impervious

2L

Aqua-Ponic Treatment
 Unit

Routing Diagram for Water Quality
Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net,  Printed 5/26/2026

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

Subcat Reach Pond Link



Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Rainfall Events Listing

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 WQ NJ DEP 2-hr Default 2.00 1 1.25 2



Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Area Listing (all nodes)

Area
(sq-ft)

CN Description
(subcatchment-numbers)

6,132 98 Paved parking, HSG C  (1S)
6,132 98 TOTAL AREA



Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Soil Listing (all nodes)

Area
(sq-ft)

Soil
Group

Subcatchment
Numbers

0 HSG A
0 HSG B

6,132 HSG C 1S
0 HSG D
0 Other

6,132 TOTAL AREA



Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Ground Covers (all nodes)

HSG-A
(sq-ft)

HSG-B
(sq-ft)

HSG-C
(sq-ft)

HSG-D
(sq-ft)

Other
(sq-ft)

Total
(sq-ft)

Ground
Cover

Subcatchment
Numbers

0 0 6,132 0 0 6,132 Paved parking 1S
0 0 6,132 0 0 6,132 TOTAL AREA



NJ DEP 2-hr  WQ Rainfall=1.25"Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=6,132 sf   100.00% Impervious   Runoff Depth=1.03"Subcatchment 1S: Proposed Impervious
   Tc=1.0 min   CN=98   Runoff=0.44 cfs  529 cf

   Inflow=0.44 cfs  529 cfLink 2L: Aqua-Ponic Treatment Unit
   Primary=0.44 cfs  529 cf

Total Runoff Area = 6,132 sf   Runoff Volume = 529 cf   Average Runoff Depth = 1.03"
0.00% Pervious = 0 sf     100.00% Impervious = 6,132 sf



NJ DEP 2-hr  WQ Rainfall=1.25"Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Summary for Subcatchment 1S: Proposed Impervious

Runoff = 0.44 cfs @ 1.03 hrs,  Volume= 529 cf,  Depth= 1.03"
     Routed to Link 2L : Aqua-Ponic Treatment Unit

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr  WQ Rainfall=1.25"

Area (sf) CN Description
6,132 98 Paved parking, HSG C
6,132 100.00% Impervious Area

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

1.0 Direct Entry,

Subcatchment 1S: Proposed Impervious

Runoff

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420

Fl
ow

  (
cf

s)

0.45
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0.1

0.05

0

NJ DEP 2-hr
WQ Rainfall=1.25"

Runoff Area=6,132 sf
Runoff Volume=529 cf

Runoff Depth=1.03"
Tc=1.0 min

CN=98

  0.44 cfs



NJ DEP 2-hr  WQ Rainfall=1.25"Water Quality
  Printed  5/26/2026Prepared by HydroCAD SAMPLER 1-800-927-7246 www.hydrocad.net

HydroCAD® 10.20-8a  Sampler s/n S05110  © 2025 HydroCAD Software Solutions LLC

This report was prepared with the free HydroCAD SAMPLER, which is licensed for evaluation and
educational use ONLY.  For actual design or modeling applications you MUST use a full version of
HydroCAD which may be purchased at www.hydrocad.net.  Full programs also include complete technical
support,training materials, and additional features which are essential for actual design work.

Hydrograph for Subcatchment 1S: Proposed Impervious

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.00
1.00 0.63 0.43 0.42
2.00 1.25 1.03 0.01
3.00 1.25 1.03 0.00
4.00 1.25 1.03 0.00
5.00 1.25 1.03 0.00
6.00 1.25 1.03 0.00
7.00 1.25 1.03 0.00
8.00 1.25 1.03 0.00
9.00 1.25 1.03 0.00

10.00 1.25 1.03 0.00
11.00 1.25 1.03 0.00
12.00 1.25 1.03 0.00
13.00 1.25 1.03 0.00
14.00 1.25 1.03 0.00
15.00 1.25 1.03 0.00
16.00 1.25 1.03 0.00
17.00 1.25 1.03 0.00
18.00 1.25 1.03 0.00
19.00 1.25 1.03 0.00
20.00 1.25 1.03 0.00
21.00 1.25 1.03 0.00
22.00 1.25 1.03 0.00
23.00 1.25 1.03 0.00
24.00 1.25 1.03 0.00
25.00 1.25 1.03 0.00
26.00 1.25 1.03 0.00
27.00 1.25 1.03 0.00
28.00 1.25 1.03 0.00
29.00 1.25 1.03 0.00
30.00 1.25 1.03 0.00
31.00 1.25 1.03 0.00
32.00 1.25 1.03 0.00
33.00 1.25 1.03 0.00
34.00 1.25 1.03 0.00
35.00 1.25 1.03 0.00
36.00 1.25 1.03 0.00
37.00 1.25 1.03 0.00
38.00 1.25 1.03 0.00
39.00 1.25 1.03 0.00
40.00 1.25 1.03 0.00
41.00 1.25 1.03 0.00
42.00 1.25 1.03 0.00
43.00 1.25 1.03 0.00
44.00 1.25 1.03 0.00
45.00 1.25 1.03 0.00
46.00 1.25 1.03 0.00

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

47.00 1.25 1.03 0.00
48.00 1.25 1.03 0.00
49.00 1.25 1.03 0.00
50.00 1.25 1.03 0.00
51.00 1.25 1.03 0.00
52.00 1.25 1.03 0.00
53.00 1.25 1.03 0.00
54.00 1.25 1.03 0.00
55.00 1.25 1.03 0.00
56.00 1.25 1.03 0.00
57.00 1.25 1.03 0.00
58.00 1.25 1.03 0.00
59.00 1.25 1.03 0.00
60.00 1.25 1.03 0.00
61.00 1.25 1.03 0.00
62.00 1.25 1.03 0.00
63.00 1.25 1.03 0.00
64.00 1.25 1.03 0.00
65.00 1.25 1.03 0.00
66.00 1.25 1.03 0.00
67.00 1.25 1.03 0.00
68.00 1.25 1.03 0.00
69.00 1.25 1.03 0.00
70.00 1.25 1.03 0.00
71.00 1.25 1.03 0.00
72.00 1.25 1.03 0.00
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Summary for Link 2L: Aqua-Ponic Treatment Unit

Inflow Area = 6,132 sf,100.00% Impervious,  Inflow Depth = 1.03"    for  WQ event
Inflow = 0.44 cfs @ 1.03 hrs,  Volume= 529 cf
Primary = 0.44 cfs @ 1.03 hrs,  Volume= 529 cf,  Atten= 0%,  Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

Link 2L: Aqua-Ponic Treatment Unit

Inflow
Primary

Hydrograph

Time  (hours)
727068666462605856545250484644424038363432302826242220181614121086420
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Inflow Area=6,132 sf
  0.44 cfs

  0.44 cfs
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Hydrograph for Link 2L: Aqua-Ponic Treatment Unit

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.00 0.00 0.00
1.00 0.42 0.00 0.42
2.00 0.01 0.00 0.01
3.00 0.00 0.00 0.00
4.00 0.00 0.00 0.00
5.00 0.00 0.00 0.00
6.00 0.00 0.00 0.00
7.00 0.00 0.00 0.00
8.00 0.00 0.00 0.00
9.00 0.00 0.00 0.00

10.00 0.00 0.00 0.00
11.00 0.00 0.00 0.00
12.00 0.00 0.00 0.00
13.00 0.00 0.00 0.00
14.00 0.00 0.00 0.00
15.00 0.00 0.00 0.00
16.00 0.00 0.00 0.00
17.00 0.00 0.00 0.00
18.00 0.00 0.00 0.00
19.00 0.00 0.00 0.00
20.00 0.00 0.00 0.00
21.00 0.00 0.00 0.00
22.00 0.00 0.00 0.00
23.00 0.00 0.00 0.00
24.00 0.00 0.00 0.00
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 0.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
41.00 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
51.00 0.00 0.00 0.00
52.00 0.00 0.00 0.00
53.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00
55.00 0.00 0.00 0.00
56.00 0.00 0.00 0.00
57.00 0.00 0.00 0.00
58.00 0.00 0.00 0.00
59.00 0.00 0.00 0.00
60.00 0.00 0.00 0.00
61.00 0.00 0.00 0.00
62.00 0.00 0.00 0.00
63.00 0.00 0.00 0.00
64.00 0.00 0.00 0.00
65.00 0.00 0.00 0.00
66.00 0.00 0.00 0.00
67.00 0.00 0.00 0.00
68.00 0.00 0.00 0.00
69.00 0.00 0.00 0.00
70.00 0.00 0.00 0.00
71.00 0.00 0.00 0.00
72.00 0.00 0.00 0.00
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Appendix G: Groundwater Recharge
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Appendix H: Groundwater Mounding



Input Values
0.50 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

0.50 Kh
14.750 x 1/2 length of basin (x direction, in feet)
36.320 y 1/2 width of basin (y direction, in feet)

11.79 t Duration of infiltration period (hours)
10.00 hi(0) Initial thickness of saturated zone (feet)

13.192 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
3.192 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-water
Mounding, in feet

Distance from
center of basin in x
direction, in feet

3.192 0
2.685 10
0.558 20
0.030 30
0.002 40
0.001 50
0.001 60
0.001 70
0.001 80
0.001 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the coastal plain; Kh=R outside the coastal plain

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re-Calculate Now

-0.500

0.000

0.500

1.000

1.500

2.000

2.500

3.000

3.500

0 10 20 30 40 50 60 70 80 90 100

Groundwater Mounding, in feet

Richard Peters
Text Box
Basin A



Input Values
0.50 R Recharge rate (permeability rate) (in/hr)

0.150 Sy

0.50 Kh
9.000 x 1/2 length of basin (x direction, in feet)

121.170 y 1/2 width of basin (y direction, in feet)
5.61 t Duration of infiltration period (hours)

10.00 hi(0) Initial thickness of saturated zone (feet)

13.996 h(max) Maximum thickness of saturated zone (beneath center of basin at end of infiltration period)
3.996 Δh(max) Maximum groundwater mounding (beneath center of basin at end of infiltration period)

Ground-water
Mounding, in feet

Distance from
center of basin in x
direction, in feet

3.996 0
2.455 10
0.372 20
0.028 30
0.002 40
0.002 50
0.002 60
0.002 70
0.002 80
0.002 90

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scientific
Investigations Report 2010-5102 "Groundwater mounding beneath hypothetical stormwater infiltration basins" or to
calculate values based on user-specified site conditions. Any changes made to the spreadsheet (other than values
identified as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These
consequences could include, but may not be limited to: erroneous output, numerical instabilities, and violations of
underlying assumptions that are inherent in results presented in the accompanying USGS published report. The USGS
assumes no responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.

Horizontal hydraulic conductivity (in/hr)
Kh = 5xRecharge Rate (R) in the coastal plain; Kh=R outside the coastal plain

Specific yield, Sy (dimensionless)
default value is 0.15; max value is 0.2 provided that a lab test data is submitted

Re-Calculate Now

-0.500

0.000

0.500

1.000

1.500

2.000

2.500

3.000

3.500

4.000

4.500

0 10 20 30 40 50 60 70 80 90 100

Groundwater Mounding, in feet

Richard Peters
Text Box
Porous Pavement B
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Appendix I: Low Impact Development Checklist



New Jersey Stormwater
Best Management Practices Manual

February 2004

A P P E N D I X  A

Low Impact Development Checklist
A checklist for identifying nonstructural stormwater management

strategies incorporated into proposed land development

According to the NJDEP Stormwater Management Rules at N.J.A.C. 7:8, the groundwater recharge,

stormwater quality, and stormwater quantity standards established by the Rules for major land development

projects must be met by incorporating nine specific nonstructural stormwater management strategies into

the project’s design to the maximum extent practicable.

To accomplish this, the Rules require an applicant seeking land development approval from a regulatory

board or agency to identify those nonstructural strategies that have been incorporated into the project’s

design. In addition, if an applicant contends that it is not feasible to incorporate any of the specific strategies

into the project’s design, particularly for engineering, environmental, or safety reasons, the Rules further

require that the applicant provide a basis for that contention.

This checklist has been prepared to assist applicants, site designers, and regulatory boards and agencies

in ensuring that the nonstructural stormwater management requirements of the Rules are met. It provides

an applicant with a means to identify both the nonstructural strategies incorporated into the development’s

design and the specific low impact development BMPs (LID-BMPs) that have been used to do so. It can also

help an applicant explain the engineering, environmental, and/or safety reasons that a specific nonstructural

strategy could not be incorporated into the development’s design.

The checklist can also assist municipalities and other land development review agencies in the

development of specific requirements for both nonstructural strategies and LID-BMPs in zoning and/or land

use ordinances and regulations. As such, where requirements consistent with the Rules have been adopted,

they may supersede this checklist.

Finally, the checklist can be used during a pre-design meeting between an applicant and pertinent review

personnel to discuss local nonstructural strategies and LID-BMPs requirements in order to optimize the

development’s nonstructural stormwater management design.

Since this checklist is intended to promote the use of nonstructural stormwater management strategies

and provide guidance in their incorporation in land development projects, municipalities are permitted to

revise it as necessary to meet the goals and objectives of their specific stormwater management program and

plan within the limits of N.J.A.C. 7:8.
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Low Impact Development Checklist

A checklist for identifying nonstructural stormwater management
strategies incorporated into proposed land development

Municipality:                                                                                                                                    

County:                                                                  Date:                                                                  

Review board or agency:                                                                                                                   

Proposed land development name:                                                                                                    

Lot(s):                                                                    Block(s):                                                             

Project or application number:                                                                                                          

Applicant’s name:                                                                                                                             

Applicant’s address:                                                                                                                          

                                                                                                                                                       

Telephone:                                                             Fax:                                                                    

Email address:                                                                                                                                  

Designer’s name:                                                                                                                              

Designer’s address:                                                                                                                           

                                                                                                                                                       

Telephone:                                                             Fax:                                                                    

Email address:                                                                                                                                  

West Orange

Essex 5/15/2026

Township of West Orange Planning Board

262-270 Main St Site Redevelopment

50 & 55 114

Jorge Mastropietro Architects

36 Newark Street, Suite 202, Hoboken, NJ 07030

(646) 248-6664

jm@jmapc.com

Hudson Engineering, LLC.

25 W 8th Street, Suite B, Bayonne, NJ 07002

(201) 589-0906

info@hudsoneng.com
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Part 1: Description of Nonstructural Approach to Site Design

In narrative form, provide an overall description of the nonstructural stormwater management approach

and strategies incorporated into the proposed site’s design. Attach additional pages as necessary. Details of
each nonstructural strategy are provided in Part 3 below.

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

                                                                                                                                                       

The existing site consists of mostly impervious area. The total impervious area

decreased by approximately 900 square feet and replaced with lawn area and

landscaping, which is the only measure that can be practically taken given the

site's conditions.
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Part 2: Review of Local Stormwater Management Regulations

Title and date of stormwater management regulations used in development design:

                                                                                                                                                       

Do regulations include nonstructural requirements?   Yes:                                 No:                             

If yes, briefly describe:                                                                                                                      

                                                                                                                                                       

                                                                                                                                                       

List LID-BMPs prohibited by local regulations:                                                                                   

                                                                                                                                                       

                                                                                                                                                       

Pre-design meeting held?   Yes:                    Date:                                             No:                             

Meeting held with:                                                                                                                            

                                                                                                                                                       

                                                                                                                                                       

Pre-design site walk held?   Yes:                   Date:                                             No:                             

Site walk held with:                                                                                                                          

                                                                                                                                                       

                                                                                                                                                       

Other agencies with stormwater review jurisdiction:

Name:                                                                                                                                              

Required approval:                                                                                                                           

Name:                                                                                                                                              

Required approval:                                                                                                                           

Name:                                                                                                                                              

Required approval:                                                                                                                           

N.J.A.C. 7:8

X

N/A

X

X

Township of West Orange Planning Board
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Part 3: Nonstructural Strategies and LID-BMPs in Design

3.1 Vegetation and Landscaping

Effective management of both existing and proposed site vegetation can reduce a development’s adverse
impacts on groundwater recharges and runoff quality and quantity. This section of the checklist helps
identify the vegetation and landscaping strategies and nonstructural LID-BMPs that have been incorporated

into the proposed development’s design to help maintain existing recharge rates and/or minimize or prevent
increases in runoff quantity and pollutant loading.

A. Has an inventory of existing site vegetation been performed?  Yes:                           No:                  

If yes, was this inventory a factor in the site’s layout and design?  Yes:                      No:                  

B. Does the site design utilize any of the following nonstructural LID-BMPs?

Preservation of natural areas? Yes:                   No:                    If yes, specify % of site:                

Native ground cover? Yes:                   No:                    If yes, specify % of site:                

Vegetated buffers? Yes:                   No:                    If yes, specify % of site:                

C. Do the land development regulations require these nonstructural LID-BMPs?

Preservation of natural areas? Yes:                   No:                    If yes, specify % of site:                

Native ground cover? Yes:                   No:                    If yes, specify % of site:                

Vegetated buffers? Yes:                   No:                    If yes, specify % of site:                

D. If vegetated filter strips or buffers are utilized, specify their functions:

Reduce runoff volume increases through lower runoff coefficient: Yes:                 No:                  

Reduce runoff pollutant loads through runoff treatment: Yes:                 No:                  

Maintain groundwater recharge by preserving natural areas: Yes:                 No:                  

X

X

X

X

X

X

X
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3.2 Minimize Land Disturbance

Minimizing land disturbance is a nonstructural LID-BMP that can be applied during both the development’s
construction and post-construction phases. This section of the checklist helps identify those land

disturbance strategies and nonstructural LID-BMPs that have been incorporated into the proposed
development’s design to minimize land disturbance and the resultant change in the site’s hydrologic
character.

A. Have inventories of existing site soils and slopes been performed? Yes:                    No:                

If yes, were these inventories factors in the site’s layout and design? Yes:                    No:                

B. Does the development’s design utilize any of the following nonstructural LID-BMPs?

Restrict permanent site disturbance by land owners? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

Restrict temporary site disturbance during construction? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

Consider soils and slopes in selecting disturbance limits? Yes:                    No:                

If yes, how:                                                                                                                                 

                                                                                                                                                  

C. Specify percentage of site to be cleared:                                             Regraded:                              

D. Specify percentage of cleared areas done so for buildings:                                                               

For driveways and parking:                                             For roadways:                                         

X

X

X

X

X

0% 100%

N/A
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E. What design criteria and/or site changes would be required to reduce the percentages in C and D above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

F. Specify site’s hydrologic soil group (HSG) percentages:

HSG A:                      HSG B:                           HSG C:                             HSG D:                          

G. Specify percentage of each HSG that will be permanently disturbed:

HSG A:                      HSG B:                           HSG C:                             HSG D:                          

H.Locating site disturbance within areas with less permeable soils (HSG C and D) and minimizing
disturbance within areas with greater permeable soils (HSG A and B) can help maintain groundwater
recharge rates and reduce runoff volume increases. In light of the HSG percentages in F and G above,

what other practical measures if any can be taken to achieve this?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

I. Does the site include Karst topography? Yes:                    No:                

If yes, discuss measures taken to limit Karst impacts:

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

The parking area would need to roughly match the existing driveway slope,

which isn't practical since this would make it difficult to comply with ADA

requirements.

100%

100%

None

X
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3.3 Impervious Area Management

New impervious surfaces at a development site can have the greatest adverse effect on groundwater recharge
and stormwater quality and quantity. This section of the checklist helps identify those nonstructural

strategies and LID-BMPs that have been incorporated into a proposed development’s design to
comprehensively manage the extent and impacts of new impervious surfaces.

A. Specify impervious cover at site:  Existing:                                      Proposed:                                 

B. Specify maximum site impervious coverage allowed by regulations:                                                

C. Compare proposed street cartway widths with those required by regulations:

Type of Street
Proposed Cartway

Width (feet)
Required Cartway

Width (feet)

Residential access – low intensity

Residential access – medium intensity

Residential access – high intensity with parking

Residential access – high intensity without parking

Neighborhood

Minor collector – low intensity without parking

Minor collector – with one parking lane

Minor collector – with two parking lanes

Minor collector – without parking

Major collector

D. Compare proposed parking space dimensions with those required by regulations:

Proposed:                                                       Regulations:                                                           

E. Compare proposed number of parking spaces with those required by regulations:

Proposed:                                                       Regulations:                                                           

99% 97%

75%

24 24

9' x 18' 9' x 18'

43 48
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F. Specify percentage of total site impervious cover created by buildings: 

By driveways and parking:                                        By roadways:                                                

G. What design criteria and/or site changes would be required to reduce the percentages in F above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

H. Specify percentage of total impervious area that will be unconnected:

Total site:               Buildings:                    Driveways and parking:                     Roads:                   

I. Specify percentage of total impervious area that will be porous:

Total site:               Buildings:                    Driveways and parking:                     Roads:                   

J. Specify percentage of total building roof area that will be vegetated:                                                

K. Specify percentage of total parking area located beneath buildings:                                                 

L. Specify percentage of total parking located within multi-level parking deck:                                    

47.5%

52.5%

Reducing the square footage of the building and decreasing the size of the

parking lot.

0%

19.4%

0%

0%

0%
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3.4 Time of Concentration Modifications

Decreasing a site’s time of concentration (Tc) can lead directly to increased site runoff rates which, in turn,
can create new and/or aggravate existing erosion and flooding problems downstream. This section of the

checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the
proposed development’s design to effectively minimize such Tc decreases.

When reviewing Tc modification strategies, it is important to remember that a drainage area’s Tc should

reflect the general conditions throughout the area. As a result, Tc modifications must generally be applied
throughout a drainage area, not just along a specific Tc route.

A. Specify percentage of site’s total stormwater conveyance system length that will be:

Storm sewer:                        Vegetated swale:                           Natural channel:                              

Stormwater management facility:                                             Other:                                             

Note: the total length of the stormwater conveyance system should be measured from the site’s

downstream property line to the downstream limit of sheet flow at the system’s headwaters.

B. What design criteria and/or site changes would be required to reduce the storm sewer percentages and
increase the vegetated swale and natural channel percentages in A above?

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

C. In conveyance system subareas that have overland or sheet flow over impervious surfaces or turf grass,
what practical and effective site changes can be made to:

Decrease overland flow slope:                                                                                                      

                                                                                                                                                  

                                                                                                                                                  

Increase overland flow roughness:                                                                                                
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3.5 Preventative Source Controls

The most effective way to address water quality concerns is by pollution prevention. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the

proposed development’s design to reduce the exposure of pollutants to prevent their release into the
stormwater runoff.

A. Trash Receptacles

Specify the number of trash receptacles provided:                                                 

Specify the spacing between the trash receptacles:                                                

Compare trash receptacles proposed with those required by regulations:

Proposed:                                         Regulations:                                                

B. Pet Waste Stations

Specify the number of pet waste stations provided:                                               

Specify the spacing between the pet waste stations:                                               

Compare pet waste stations proposed with those required by regulations:

Proposed:                                         Regulations:                                                

C. Inlets, Trash Racks, and Other Devices that Prevent Discharge of Large Trash and Debris

Specify percentage of total inlets that comply with the NJPDES storm drain inlet criteria:                 

D. Maintenance

Specify the frequency of the following maintenance activities:

Street sweeping: Proposed:                                         Regulations:                                          

Litter collection: Proposed:                                         Regulations:                                          

Identify other stormwater management measures on the site that prevent discharge of large trash and

debris:

                                                                                                                                                  

                                                                                                                                                  

1

1 1



New Jersey Stormwater BMP Manual  •  Appendix A: Low Impact Development Checklist  •  February 2004  •  Page A-12

E. Prevention and Containment of Spills

Identify locations where pollutants are located on the site, and the features that prevent these pollutants

from being exposed to stormwater runoff:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

Pollutant:                                                                 Location:                                                      
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Part 4: Compliance with Nonstructural Requirements
of NJDEP Stormwater Management Rules

1. Based upon the checklist responses above, indicate which nonstructural strategies have been incorporated
into the proposed development’s design in accordance with N.J.A.C. 7:8-5.3(b):

No. Nonstructural Strategy Yes No

1. Protect areas that provide water quality benefits or areas particularly
susceptible to erosion and sediment loss.

2. Minimize impervious surfaces and break up or disconnect the flow of runoff
over impervious surfaces.

3. Maximize the protection of natural drainage features and vegetation.

4. Minimize the decrease in the pre-construction time of concentration.

5. Minimize land disturbance including clearing and grading.

6. Minimize soil compaction.

7. Provide low maintenance landscaping that encourages retention and planting
of native vegetation and minimizes the use of lawns, fertilizers, and pesticides.

8. Provide vegetated open-channel conveyance systems discharge into and
through stable vegetated areas.

9. Provide preventative source controls.

2. For those strategies that have not been incorporated into the proposed development’s design, provide

engineering, environmental, and/or safety reasons. Attached additional pages as necessary.

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

                                                                                                                                                  

X

X

X

X

X

X

X
X

X

There is no natural vegetation onsite. It is not possible to protect vegetation

that is not present. There were also no areas on site where it was feasible to

have vegetated open-channel systems.




