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1.0 Introduction

This report outlines the results of a hydrologic and hydraulic stormwater runoff analysis
conducted by Van Cleef Engineering Associates, LLC (VCEA) with regard to the
proposed construction on Existing Lot 13 in Block 507.38 as designated by the Franklin
Township Tax Maps. The lot consists of a total of approximately 5 acres and is located
along Cedar Grove Lane within the R-40 zone.

This report has been prepared to summarize stormwater analysis design objectives,
methodologies and calculations pertaining to the conveyance of stormwater runoff from
the property under pre-developed and post-developed conditions.

2.0 Site Description

2.1 Pre-Developed Condition

The property is currently comprised of woods and a small residential dwelling.
Other than a two-story frame dwelling with frame sheds located in the eastern
corner of Lot 13, there are no existing structures. The adjacent properties that lie
along Cedar Grove Lane are dedicated to residential uses, also located within the
R-40 zone. The tract in question is comprised of one drainage area under pre-
developed conditions. The runoff generated by Area 1 is conveyed to an existing
storm sewer inlet near the eastern corner of Lot 13 via a combination of overland
flow and an existing drainage ditch. The boundaries of the drainage area and the
location of the corresponding point of analysis are shown on the Existing Drainage
Area Map in Appendix J.

2.2 Post-Developed Condition

The proposed development of the site involves the subdivision of Lot 13 into 3
residential lots. One lot (Lot 13.01) will be dedicated to the existing two-story
frame dwelling located on the site. The other two lots (Lots 13.02 & 13.03) will
be flag lots to be developed for the construction of two new single-family
dwellings with open space lawn areas, proposed wooded areas, and a small-scale
infiltration basin for stormwater management purposes. As a result of this
development, a portion of the existing woods will be converted to open space
and impervious areas, which are land covers that are associated with lower
runoff curve numbers. A portion of the disturbed area will be reforested to
sustain the existing land cover and to assist with stormwater management.
Furthermore, a 12"-wide shared private driveway will be constructed to provide
access to Lots 13.02 & 13.03. The proposed small-scale infiltration basin will
address the regulations pertaining to runoff quantity, runoff quality and
groundwater recharge for a major development per N.J.A.C. 7:8. The post-




developed condition will feature two drainage areas, one that will be conveyed to
the basin (Area 1A) and one that will bypass the basin (Area 1B). The runoff
generated by Area 1A will be conveyed to the small-scale infiltration basin that
lies to the beside the 12’-wide shared private driveway along the southwestern
property line of Lot 13.03 via overland flow. The outflow from this basin will be
ultimately conveyed into the existing Cedar Grove Lane storm sewer system and
eventually to the existing storm sewer inlet near the eastern corner of proposed
Lot 13.01. The runoff generated by Area 1B will bypass the small-scale
infiltration basin. The runoff from Area 1B will follow drainage patterns similar to
the pre-developed condition and ultimately be conveyed to the existing storm
sewer inlet near the eastern corner of proposed Lot 13.01 via overland flow.
Lastly, the small-scale infiltration will treat the runoff from the proposed motor
vehicle surfaces to achieve 80% TSS removal and meet the requirements for
stormwater runoff quality control. The boundaries of the drainage areas and the
location of the corresponding point of analysis are shown on the Proposed
Drainage Area Map in Appendix J.

3.0 Methodology

The assessment of stormwater runoff has been based upon the Soil Conservation
Service Methodology as described in Technical Release No. 55 (TR55), “Urban
Hydrology for Small Watershed.” The theoretical storms that are referenced in this
report are modeled via the 24-hour SCS Unit Dimensionless Hydrograph and the
analysis is the rainfall distributions are based on the data provided for Region C by the
NOAA. The recurrence intervals of 2, 10 and 100 years were analyzed via Bentley Pond
Pack version 8i. The program is tailored to model the SCS Method for hydrograph
generations and to perform interactive solutions of the continuity equation (outflow =
inflow +/- storage) with the intermediate values of the routing curve obtained through
linear interpretation.

According to the New Jersey Supplement to Chapter 2 of the Engineering Field Handbook
published by the NRCS, the rainfall depths generated within Somerset County by the 2-
year and 10-year design storms are as follows:

3.34 inches
5.01 inches

2-Year
10-Year

According to data provided by the NOAA, the rainfall depth generated within the tract by
the 100-year design storm is 8.37 inches.

The Rational Method was utilized to determine whether the capacity provided by the



proposed outlet pipe is sufficient for the runoff generated by the 100-year storm event.

The Soil Conservation Service Soil Survey (SCS) for Somerset County was utilized in order

to classify the soils within the tract.

Soil Symbol Soil Name Hydrologic
Soil Group

PenB Penn Silt Loam C

RehB Reaville Silt Loam C

A map which delineates the boundaries of each of these soils is included in Appendix A.

4.0 Stormwater Management Objectives

The primary objective of this report is to demonstrate that the proposed stormwater
management measures are designed in accordance with all of the applicable regulations
pertaining to runoff quantity, quality, and groundwater recharge. The proposed
improvements are designed to meet the requirements of Franklin Township, Residential
Site Improvements Standards (RSIS), the New Jersey Department of Environmental
Protection and the Standards for Soil Erosion and Sediment Control in New Jersey.

5.0 Runoff Quantity

Under post-developed conditions, the small-scale infiltration basin will ensure that the
peak flow rates associated with the POA have been sufficiently reduced. The results of
the analysis are tabulated below. Detailed information pertaining to the routing
calculations and the associated hydrographs is included in Appendix B, C and D.

POA
Storm Pre-Developed | Allowable Peak Post-Developed
Frequency | Peak Flow (CFS) Flow (CFS) Peak Flow (CFS)
2 0.66 0.33 (50%) 0.33 (50%)
10 1.62 1.22 (75%) 0.89 (55%)
100 3.92 3.14 (80%) 2.44 (62%)

In order to determine whether the emergency spillway pertaining to the infiltration
basin is sufficient, routing calculations were performed under the assumption that the
outlet structure is blocked. The results of these calculations are included in Appendix
B1.

6.0 Small-Scale Infiltration Basin Elevation Summary



The water surface elevations within the small-scale infiltration basin along with the peak
flow rates corresponding to the outflows are tabulated below:

Infiltration Basin
Storm Frequency | Water Surface Elevation (FT) Outflow (CFS)
WQDS 89.53 0.00
2 89.89 0.08
10 90.16 0.37
100 90.65 1.37

7.0 Runoff Quality

In order to fulfill the runoff quality requirements that are applicable to this
development, the runoff generated by the proposed motor vehicle surface area during
the Water Quality Design Storm will be treated via the sand bed within the small-scale
infiltration basin. This stormwater management measure is designed to achieve a TSS
removal rate of 80% and thus comply with N.J.A.C. 7:8-5.5. Calculations pertaining to
the small-scale infiltration basin are included in Appendix G.

8.0 Groundwater Recharge

The total annual groundwater recharge volumes under pre-developed and post-
developed conditions were determined via the New Jersey Groundwater Recharge
Spreadsheet, which is included in Appendix F. The total annual recharge volume under
pre-developed conditions is 51,079 cubic feet whereas the corresponding volume under
post-developed conditions is 35,705 cubic feet. This results in a post-developed annual
recharge deficit of 15,374 cubic feet. The small-scale infiltration basin will provide an
annual recharge volume of 17,378 cubic feet; therefore, the small-scale infiltration
basin provides sufficient annual groundwater recharge to replenish the deficit created
by development.

9.0 Storm Sewer Design

The storm sewer network, comprised solely of the outlet pipe from the small-scale
infiltration basin, was designed to convey the runoff generated by the 100-year design
storm. The appropriate size of the outlet pipe was determined via the application of the
Manning Formula and a Manning’s Roughness Coefficient of 0.013. Flow rates were
computed via the application of the Rational method (Q = CIA). Calculations are
provided in Appendix E.



10.0 Geotechnical Investigations Summary Table

Number Number
of Soil Top of of Soil
BMP Area Depth Profile SHWT Bedrock Profile
Pits Elevation Pits
Excavated Required
Infiltration | 3 964 2 6" 2 86.8’ 81.9' 1
Basin

Although the soil profile pits corresponding to Soil Log 5-6 were excavated beyond the
area of infiltration, these pits were excavated within 25 feet of the area of infiltration
and thus count toward the required number of pits per Chapter 12 of the BMP Manual.
Furthermore, this BMP is a linear BMP as defined by Chapter 12 and thus only 1 soil
profile pit is required.

11.0 Conclusion

The proposed development will reduce the peak flow rates associated with the runoff
generated by the disturbed area during the 2, 10 and 100-year design storms.
Furthermore, 80% of the TSS within the runoff generated by the proposed motor
vehicle surface will be removed via the sand bed in the small-scale infiltration basin.
The drainage patterns under post-developed conditions are very similar to the
corresponding patterns under pre-developed conditions, and all runoff from the
disturbed area ends up at the same POA in post-developed conditions as it does in pre-
developed conditions. Therefore, the proposed development will not negatively impact
any off-site or downstream properties. This project has been designed in accordance
with the standards set forth by various regulatory agencies including Franklin Township,
the Residential Site Improvement Standards, the New Jersey Department of
Environmental Protection, and the Somerset-Union Soil Conservation District. All
engineering calculations and the associated drainage area maps are incorporated in the
appendix for further review.
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1.0 Introduction

This report outlines the results of a hydrologic and hydraulic stormwater runoff analysis
conducted by Van Cleef Engineering Associates, LLC (VCEA) with regard to the
proposed construction on Existing Lot 13 in Block 507.38 as designated by the Franklin
Township Tax Maps. The lot consists of a total of approximately 5 acres and is located
along Cedar Grove Lane within the R-40 zone.

This report has been prepared to summarize stormwater analysis design objectives,
methodologies and calculations pertaining to the conveyance of stormwater runoff from
the property under pre-developed and post-developed conditions.

2.0 Site Description

2.1 Pre-Developed Condition

The property is currently comprised of woods and a small residential dwelling.
Other than a two-story frame dwelling with frame sheds located in the eastern
corner of Lot 13, there are no existing structures. The adjacent properties that lie
along Cedar Grove Lane are dedicated to residential uses, also located within the
R-40 zone. The tract in question is comprised of one drainage area under pre-
developed conditions. The runoff generated by Area 1 is conveyed to an existing
storm sewer inlet near the eastern corner of Lot 13 via a combination of overland
flow and an existing drainage ditch. The boundaries of the drainage area and the
location of the corresponding point of analysis are shown on the Existing Drainage
Area Map in Appendix J.

2.2 Post-Developed Condition

The proposed development of the site involves the subdivision of Lot 13 into 3
residential lots. One lot (Lot 13.01) will be dedicated to the existing two-story
frame dwelling located on the site. The other two lots (Lots 13.02 & 13.03) will
be flag lots to be developed for the construction of two new single-family
dwellings with open space lawn areas, proposed wooded areas, and a small-scale
infiltration basin for stormwater management purposes. As a result of this
development, a portion of the existing woods will be converted to open space
and impervious areas, which are land covers that are associated with lower
runoff curve numbers. A portion of the disturbed area will be reforested to
sustain the existing land cover and to assist with stormwater management.
Furthermore, a 12"-wide shared private driveway will be constructed to provide
access to Lots 13.02 & 13.03. The proposed small-scale infiltration basin will
address the regulations pertaining to runoff quantity, runoff quality and
groundwater recharge for a major development per N.J.A.C. 7:8. The post-




developed condition will feature two drainage areas, one that will be conveyed to
the basin (Area 1A) and one that will bypass the basin (Area 1B). The runoff
generated by Area 1A will be conveyed to the small-scale infiltration basin that
lies to the beside the 12’-wide shared private driveway along the southwestern
property line of Lot 13.03 via overland flow. The outflow from this basin will be
ultimately conveyed into the existing Cedar Grove Lane storm sewer system and
eventually to the existing storm sewer inlet near the eastern corner of proposed
Lot 13.01. The runoff generated by Area 1B will bypass the small-scale
infiltration basin. The runoff from Area 1B will follow drainage patterns similar to
the pre-developed condition and ultimately be conveyed to the existing storm
sewer inlet near the eastern corner of proposed Lot 13.01 via overland flow.
Lastly, the small-scale infiltration will treat the runoff from the proposed motor
vehicle surfaces to achieve 80% TSS removal and meet the requirements for
stormwater runoff quality control. The boundaries of the drainage areas and the
location of the corresponding point of analysis are shown on the Proposed
Drainage Area Map in Appendix J.

3.0 Methodology

The assessment of stormwater runoff has been based upon the Soil Conservation
Service Methodology as described in Technical Release No. 55 (TR55), “Urban
Hydrology for Small Watershed.” The theoretical storms that are referenced in this
report are modeled via the 24-hour SCS Unit Dimensionless Hydrograph and the
analysis is the rainfall distributions are based on the data provided for Region C by the
NOAA. The recurrence intervals of 2, 10 and 100 years were analyzed via Bentley Pond
Pack version 8i. The program is tailored to model the SCS Method for hydrograph
generations and to perform interactive solutions of the continuity equation (outflow =
inflow +/- storage) with the intermediate values of the routing curve obtained through
linear interpretation.

According to the New Jersey Supplement to Chapter 2 of the Engineering Field Handbook
published by the NRCS, the rainfall depths generated within Somerset County by the 2-
year and 10-year design storms are as follows:

3.34 inches
5.01 inches

2-Year
10-Year

According to data provided by the NOAA, the rainfall depth generated within the tract by
the 100-year design storm is 8.37 inches.

The Rational Method was utilized to determine whether the capacity provided by the



proposed outlet pipe is sufficient for the runoff generated by the 100-year storm event.

The Soil Conservation Service Soil Survey (SCS) for Somerset County was utilized in order

to classify the soils within the tract.

Soil Symbol Soil Name Hydrologic
Soil Group

PenB Penn Silt Loam C

RehB Reaville Silt Loam C

A map which delineates the boundaries of each of these soils is included in Appendix A.

4.0 Stormwater Management Objectives

The primary objective of this report is to demonstrate that the proposed stormwater
management measures are designed in accordance with all of the applicable regulations
pertaining to runoff quantity, quality, and groundwater recharge. The proposed
improvements are designed to meet the requirements of Franklin Township, Residential
Site Improvements Standards (RSIS), the New Jersey Department of Environmental
Protection and the Standards for Soil Erosion and Sediment Control in New Jersey.

5.0 Runoff Quantity

Under post-developed conditions, the small-scale infiltration basin will ensure that the
peak flow rates associated with the POA have been sufficiently reduced. The results of
the analysis are tabulated below. Detailed information pertaining to the routing
calculations and the associated hydrographs is included in Appendix B, C and D.

POA
Storm Pre-Developed | Allowable Peak Post-Developed
Frequency | Peak Flow (CFS) Flow (CFS) Peak Flow (CFS)
2 0.66 0.33 (50%) 0.33 (50%)
10 1.62 1.22 (75%) 0.89 (55%)
100 3.92 3.14 (80%) 2.44 (62%)

In order to determine whether the emergency spillway pertaining to the infiltration
basin is sufficient, routing calculations were performed under the assumption that the
outlet structure is blocked. The results of these calculations are included in Appendix
B1.

6.0 Small-Scale Infiltration Basin Elevation Summary



The water surface elevations within the small-scale infiltration basin along with the peak
flow rates corresponding to the outflows are tabulated below:

Infiltration Basin
Storm Frequency | Water Surface Elevation (FT) Outflow (CFS)
WQDS 89.53 0.00
2 89.89 0.08
10 90.16 0.37
100 90.65 1.37

7.0 Runoff Quality

In order to fulfill the runoff quality requirements that are applicable to this
development, the runoff generated by the proposed motor vehicle surface area during
the Water Quality Design Storm will be treated via the sand bed within the small-scale
infiltration basin. This stormwater management measure is designed to achieve a TSS
removal rate of 80% and thus comply with N.J.A.C. 7:8-5.5. Calculations pertaining to
the small-scale infiltration basin are included in Appendix G.

8.0 Groundwater Recharge

The total annual groundwater recharge volumes under pre-developed and post-
developed conditions were determined via the New Jersey Groundwater Recharge
Spreadsheet, which is included in Appendix F. The total annual recharge volume under
pre-developed conditions is 51,079 cubic feet whereas the corresponding volume under
post-developed conditions is 35,705 cubic feet. This results in a post-developed annual
recharge deficit of 15,374 cubic feet. The small-scale infiltration basin will provide an
annual recharge volume of 17,378 cubic feet; therefore, the small-scale infiltration
basin provides sufficient annual groundwater recharge to replenish the deficit created
by development.

9.0 Storm Sewer Design

The storm sewer network, comprised solely of the outlet pipe from the small-scale
infiltration basin, was designed to convey the runoff generated by the 100-year design
storm. The appropriate size of the outlet pipe was determined via the application of the
Manning Formula and a Manning’s Roughness Coefficient of 0.013. Flow rates were
computed via the application of the Rational method (Q = CIA). Calculations are
provided in Appendix E.



10.0 Geotechnical Investigations Summary Table

Number Number
of Soil Top of of Soil
BMP Area Depth Profile SHWT Bedrock Profile
Pits Elevation Pits
Excavated Required
Infiltration | 3 964 2 6" 2 86.8’ 81.9 1
Basin

Although the soil profile pits corresponding to Soil Log 5-6 were excavated beyond the
area of infiltration, these pits were excavated within 25 feet of the area of infiltration
and thus count toward the required number of pits per Chapter 12 of the BMP Manual.
Furthermore, this BMP is a linear BMP as defined by Chapter 12 and thus only 1 soil
profile pit is required.

11.0 Conclusion

The proposed development will reduce the peak flow rates associated with the runoff
generated by the disturbed area during the 2, 10 and 100-year design storms.
Furthermore, 80% of the TSS within the runoff generated by the proposed motor
vehicle surface will be removed via the sand bed in the small-scale infiltration basin.
The drainage patterns under post-developed conditions are very similar to the
corresponding patterns under pre-developed conditions, and all runoff from the
disturbed area ends up at the same POA in post-developed conditions as it does in pre-
developed conditions. Therefore, the proposed development will not negatively impact
any off-site or downstream properties. This project has been designed in accordance
with the standards set forth by various regulatory agencies including Franklin Township,
the Residential Site Improvement Standards, the New Jersey Department of
Environmental Protection, and the Somerset-Union Soil Conservation District. All
engineering calculations and the associated drainage area maps are incorporated in the
appendix for further review.
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Soil Map—Somerset County, New Jersey

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
PenB Penn silt loam, 2 to 6 percent 5.1 95.2%
slopes
RehB Reaville silt loam, 2 to 6 0.3 4.8%
percent slopes
Totals for Area of Interest 5.4 100.0%
UsDA  Natural Resources Web Soil Survey 9/23/2021
==l Conservation Service National Cooperative Soil Survey Page 3 of 3
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Hydrologic Soil Group—Somerset County, New Jersey

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Penn silt loam, 2 to 6 C 4.5
percent slopes

94.9%

Reaville silt loam,2to 6 |C 0.2
percent slopes

5.1%

Totals for Area of Interest 4.7

100.0%

Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

USDA

=0
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Depth to Water Table—Somerset County, New Jersey

Depth to Water Table
Map unit symbol Map unit name Rating (centimeters) Acres in AOI Percent of AOI
PenB Penn silt loam, 2 to 6 >200 4.5 94.9%
percent slopes
RehB Reaville silt loam, 2to 6 |46 0.2 5.1%
percent slopes
Totals for Area of Interest 4.7 100.0%

Description

"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the
water table at selected sites and on evidence of a saturated zone, namely

grayish colors (redoximorphic features) in the soil. A saturated zone that lasts for

less than a month is not considered a water table.

This attribute is actually recorded as three separate values in the database. A
low value and a high value indicate the range of this attribute for the soil
component. A "representative” value indicates the expected value of this attribute
for the component. For this soil property, only the representative value is used.

Rating Options

Units of Measure: centimeters

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Interpret Nulls as Zero: No

Beginning Month: January

Ending Month: December

UsbA  Natural Resources

=1 - -
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

7/26/2022
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Worksheet 2: Runoff Curve Number

Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date

Select One: Pre-Development

Area Name Area 1 - Pervious

1. Runoff Curve Number

Names Cover Description CN Area Product
Soil Name and (cover type, treatment, and hydrologic acres
Hydrologic Group condition; percent impervious; miles
(appendix A) unconnected/ connected area ratio) Tab 2-2 [Fig 2-3 |Fig 2-4 % CN x area
C Woods - Good Condition 70 1.0942 76.594
Totals 1.0942 76.594

CN (weighted) = total product/ total area= 76.594

1.0942 Use CN = 70.000



Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)
Project 1901FS.01 By AC Date _ 10/6/2021
Location Franklin Township Checked Date

Select One: Pre-Development
Select One: Travel Time
Area Name Area 1 - Pervious

Notes: Space for as many as two segements per flow type can be used for each worksheet

Include a Map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only)

1 Surface Description (table 3-1)

2 Mannings Roughness Coeff.,n (table 3-1)

3 Flow Length, L (total L < 300 ft)

4 Two-yr 24-hr rainfall, P2

5 land slope, s

6 Tt=(0.007*(nL)"0.8/((P2"0.5)*(s"0.4)) Compute Tt

Shallow Concentrated Flow

7 Surface Description (paved or unpaved)
8 Flow Length, L
9 Watercourse Slope, s
10 Average velocity, V (figure 3-1)
11 Tt = L/(3600*V) Compute Tt

Channel Flow

12 Cross sectional flow area, a

13 Wetted Perimeter, Pw

14 Hydraulic Radius, r=a/Pw Compute r

15 Channel Slope, s

16 Mannings roughness Coeff., n

17 V = 1.49(r"(2/3))*(s™(1/2))/)n  Compute V

18 Flow Length, L

19 Tt = L/(3600*V) Compute Tt

20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19)

Segment ID

ft
in
ft/ft
hr

Segment ID

ft
ft/ft
ft/s
hr

Segment ID

fth2
ft
ft
ft/ft

ft/s
ft
hr
hr
min

A-B

Woods - Light Underbrush

0.4

100.00

3.34

0.03326

0.286

0.286

B-POA

Unpaved

523.24

0.01289

1.85

0.0786

0.0786

N/A

0.00

0.364

21.86



Worksheet 2: Runoff Curve Number

Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Area Name Area 1A BASIN - Pervious
1. Runoff Curve Number

Names Cover Description CN Area Product
Soil Name and (cover type, treatment, and hydrologic acres
Hydrologic Group condition; percent impervious; miles
(appendix A) unconnected/ connected area ratio) Tab 2-2 [Fig 2-3 |Fig 2-4 % CN x area
C Open Space - Good Condition 74 0.4842 35.8308

Totals 0.4842 35.8308

CN (weighted) = total product/ total area=

35.831
0.4842 Use CN = 74.000




Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)
Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Select One: Travel Time
Area Name Area 1A BASIN - Pervious

Notes: Space for as many as two segements per flow type can be used for each worksheet
Include a Map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only) Segment ID A-B B-C
1 Surface Description (table 3-1) Dense Grasses
2 Mannings Roughness Coeff.,n (table 3-1) 0.24
3 Flow Length, L (total L < 100 ft) - Using McCuen Spiess ft 54.41
4 Two-yr 24-hr rainfall, P2 in 3.34
5 land slope, s ft/ft 0.01705
6 Tt=(0.007*(nL)"0.8/((P2"0.5)*(s"0.4)) Compute Tt hr 0.152 0.152 |
Shallow Concentrated Flow Segment ID B-C
7 Surface Description (paved or unpaved) Unpaved
8 Flow Length, L ft 124.09
9 Watercourse Slope, s ft/ft 0.02817
10 Average velocity, V (figure 3-1) ft/s 2.725
11 Tt = L/(3600*V) Compute Tt hr 0.012649 0.01265 |
Channel Flow Segment ID N/A
12 Cross sectional flow area, a ftr2
13 Wetted Perimeter, Pw ft
14 Hydraulic Radius, r=a/Pw Compute r ft
15 Channel Slope, s ft/ft
16 Mannings roughness Coeff., n
17 V =1.49(r"(2/3))*(sM(1/2)))n  Compute V ft/s
18 Flow Length, L ft
19 Tt = L/(3600*V) Compute Tt hr 0.00
20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19) hr 0.165

min 9.91



Worksheet 2: Runoff Curve Number

Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Area Name Area 1A BASIN - Impervious
1. Runoff Curve Number

Names Cover Description CN Area Product
Soil Name and (cover type, treatment, and hydrologic acres
Hydrologic Group |condition; percent impervious; unconnected/ miles
(appendix A) connected area ratio) Tab 2-2 |Fig 2-3 [Fig 2-4 % CN x area
C Impervious areas 98 0.2294 22.4812

Totals 0.2294 22.4812
CN (weighted) = total product/ total area= 22.481
0.2294 Use CN = 98.000




Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)
Project 1901FS.01 By AC Date  10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Select One: Travel Time
Area Name Area 1A BASIN - Impervious

Notes: Space for as many as two segements per flow type can be used for each worksheet
Include a Map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only) Segment ID A-B B-C
1 Surface Description (table 3-1) Asphalt Dense Grasses
2 Mannings Roughness Coeff.,n (table 3-1) 0.011 0.24
3 Flow Length, L (total L < 100 ft) - Using McCuen Spiess ft 11.88 88.12 Use Maximum Value of 100 Feet
4 Two-yr 24-hr rainfall, P2 in 3.34 3.34
5 land slope, s ft/ft 0.04281 0.04281
6 Tt=(0.007*(nL)"0.8/((P2"0.5)*(s"0.4)) Compute Tt hr 0.00265 0.15518 0.158 |
Shallow Concentrated Flow Segment ID C-D
7 Surface Description (paved or unpaved) Unpaved
8 Flow Length, L ft 30.3
9 Watercourse Slope, s ft/ft 0.08809
10 Average velocity, V (figure 3-1) ft/s 4.8
11 Tt=L/(3600*V) Compute Tt hr 0.00175 0.00175 |
Channel Flow Segment ID N/A
12 Cross sectional flow area, a ftA2
13 Wetted Perimeter, Pw ft
14 Hydraulic Radius, r=a/Pw Compute r ft
15 Channel Slope, s ft/ft
16 Mannings roughness Coeff., n
17 V = 1.49(r\(2/3))*(s(1/2)))n  Compute V ft/s
18 Flow Length, L ft
19 Tt = L/(3600*V) Compute Tt hr 0.000
20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19) hr 0.160

min 9.58



Worksheet 2: Runoff Curve Number

Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Area Name Area 1B BYPASS - Pervious
1. Runoff Curve Number

Names Cover Description CN Area Product
Soil Name and (cover type, treatment, and hydrologic acres
Hydrologic Group |condition; percent impervious; unconnected/ miles
(appendix A) connected area ratio) Tab 2-2 |Fig 2-3 [Fig 2-4 % CN x area
C Open Space - Good Condition 74 0.14 10.36
C Woods - Good Condition 70 0.2214 15.498

Totals 0.3614 25.858
CN (weighted) = total product/ total area= 25.858
0.3614 Use CN =




Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)

Project 1901FS.01 By AC Date  10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Select One: Travel Time
Area Name Area 1B BYPASS - Pervious
Notes: Space for as many as two segements per flow type can be used for each worksheet
Include a Map, schematic, or description of flow segments
Sheet Flow (Applicable to Tc only) Segment ID A-B B-C
1 Surface Description (table 3-1) Dense Grasses Woods - Light Underbrush
2 Mannings Roughness Coeff.,n (table 3-1) 0.24 0.4
3 Flow Length, L (total L < 100 ft) - Using McCuen Spiess ft 19.81 53.37
4 Two-yr 24-hr rainfall, P2 in 3.34 3.34
5 land slope, s ft/ft 0.03085 0.03085
6 Tt=(0.007*(nL)"0.8/((P2"0.5)*(s"0.4)) Compute Tt hr 0.054 0.178 0.232 |
Shallow Concentrated Flow Segment ID C-POA
7 Surface Description (paved or unpaved) Unpaved
8 Flow Length, L ft 551.22
9 Watercourse Slope, s ft/ft 0.01355
10 Average velocity, V (figure 3-1) ft/s 1.8
11 Tt = L/(3600*V) Compute Tt hr 0.0851 0.085 |
Channel Flow Segment ID N/A
12 Cross sectional flow area, a ftA2
13 Wetted Perimeter, Pw ft
14 Hydraulic Radius, r=a/Pw Compute r ft
15 Channel Slope, s ft/ft
16 Mannings roughness Coeff., n
17 V = 1.49(r™2/3))*(s"(1/2)))n  Compute V ft/s
18 Flow Length, L ft
19 Tt=L/(3600*V) Compute Tt hr 0.00000
20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19) hr 0.317
min 19.01



Worksheet 2: Runoff Curve Number

Project 1901FS.01 By AC Date 10/6/2021
Location Franklin Township Checked Date
Select One: Post-Development
Area Name Area 1B BYPASS - Pervious
1. Runoff Curve Number

Names Cover Description CN Area Product
Soil Name and (cover type, treatment, and hydrologic acres
Hydrologic Group |condition; percent impervious; unconnected/ miles
(appendix A) connected area ratio) Tab 2-2 |Fig 2-3 [Fig 2-4 % CN x area
C Impervious areas 98 0.0192 1.8816

Totals 0.0192 1.8816
CN (weighted) = total product/ total area= 1.8816
0.0192 Use CN = 98.000




Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)
Project 1901FS.01 By AC

Location Franklin Township Checked

Select One: Post-Development
Select One: Travel Time
Area Name Area 1B BYPASS - Pervious

Notes: Space for as many as two segements per flow type can be used for each worksheet
Include a Map, schematic, or description of flow segments

Date
Date

10/6/2021

Use Maximum Value of 100 Feet

0.0143 |

0.0127 |

Assumed

Sheet Flow (Applicable to Tc only) Segment ID A-B
1 Surface Description (table 3-1) Asphalt
2 Mannings Roughness Coeff.,n (table 3-1) 0.011
3 Flow Length, L (total L < 100 ft) - Using McCuen Spiess ft 100.00
4 Two-yr 24-hr rainfall, P2 in 3.34
5 land slope, s ft/ft 0.04479
6 Tt=(0.007*(nL)"0.8/((P2"0.5)*(s"0.4)) Compute Tt hr 0.0143
Shallow Concentrated Flow Segment ID B-C
7 Surface Description (paved or unpaved) Paved
8 Flow Length, L ft 128.37
9 Watercourse Slope, s ft/ft 0.0192
10 Average velocity, V (figure 3-1) ft/s 2.8
11 Tt = L/(3600*V) Compute Tt hr 0.0127
Channel Flow Segment ID C-POA
12 Cross sectional flow area, a ftr2
13 Wetted Perimeter, Pw ft
14 Hydraulic Radius, r=a/Pw Compute r ft
15 Channel Slope, s ft/ft
16 Mannings roughness Coeff., n
17 V = 1.49(r\(2/3))*(s™(1/2)))n  Compute V ft/s 2
18 Flow Length, L ft 63.42
19 Tt = L/(3600*V) Compute Tt hr 0.00881

0.00881

20 Water shed or Subarea Tc or Tt (add Tt in steps 6, 11,19)  hr
min

0.0359

2.15



Appendix B

Small-Scale Infiltration Basin Report



Scenario: 100-Year

AREA 1A Basin - Post Development - Pervious AREA 1A Basin - Post-Development - Impervious

AREA 1 - Pre-Development - Pervious

INFILTRATION BASIN

AREA 1B Bypass - Post-Development - Pervious

POA - Pre-Development

AREA 1B Bypass - Post-Development - Impervious

POA - Post-Development

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
10/6/2021 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Master Network Summary

Catchments Summary

Label

Scenario

Return
Event
(years)

Hydrograph
Volume
(ft2)

Time to Peak
(min)

Peak Flow
(ft3/s)

AREA 1 - Pre-
Development -
Pervious

AREA 1 - Pre-
Development -
Pervious

AREA 1 - Pre-
Development -
Pervious

AREA 1A Basin - Post
Development -
Pervious

AREA 1A Basin - Post
Development -
Pervious

AREA 1A Basin - Post
Development -
Pervious

AREA 1A Basin - Post-
Development -
Impervious

AREA 1A Basin - Post-
Development -
Impervious

AREA 1A Basin - Post-
Development -
Impervious

AREA 1B Bypass - Post
-Development -
Pervious

AREA 1B Bypass - Post
-Development -
Pervious

AREA 1B Bypass - Post
-Development -
Pervious

AREA 1B Bypass - Post
-Development -
Impervious

AREA 1B Bypass - Post
-Development -
Impervious

AREA 1B Bypass - Post
-Development -
Impervious

WQDS

2-Year

10-Year

WQDS

2-Year

10-Year

WQDS

2-Year

10-Year

WQDS

2-Year

10-Year

WQDS

2-Year

10-Year

1

10

10

10

10

10

131.00

3,522.00

8,087.00

130.00

1,940.00

4,155.00

862.00

2,554.00

3,966.00

61.00

1,270.00

2,835.00

73.00

214.00

333.00

105.00

738.00

735.00

75.00

729.00

729.00

66.00

726.00

726.00

87.00

735.00

735.00

63.00

723.00

723.00

0.05

0.66

1.62

0.06

0.49

1.08

0.59

0.59

0.90

0.02

0.25

0.60

0.06

0.05

0.08

Node Summary

Routing Calculations.ppc

Bentley Systems, Inc. Haestad Methods Solution

Center

PondPack CONNECT Edition
[10.02.00.01]



Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow

Event Volume (min) (ft3/s)
(years) (ft3)

POA - Pre- WQDS 1 131.00 105.00 0.05

Development

POA - Pre- 2-Year 2 3,522.00 738.00 0.66

Development

POA - Pre- 10-Year 10 8,087.00 735.00 1.62

Development

POA - Post- WQDS 1 158.00 63.00 0.06

Development

POA - Post- 2-Year 2 5,010.00 738.00 0.33

Development

POA - Post- 10-Year 10 10,321.00 738.00 0.89

Development

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (min) (ft3/s) Water Pond Storage
(years) (ft3) Surface (ft3)
Elevation
(ft)
INFILTRATI | WQDS 1 991.00 69.00 0.62 (N/A) (N/A)
ON BASIN
(IN)
INFILTRATI | WQDS 1 23.00 138.00 0.00 89.53 989.00
ON BASIN
(ouT)
INFILTRATI | 2-Year 2 4,494.00 729.00 1.07 (N/A) (N/A)
ON BASIN
(IN)
INFILTRATI | 2-Year 2 3,526.00 849.00 0.08 89.89 2,725.00
ON BASIN
(ouT)
INFILTRATI 10-Year 10 8,121.00 729.00 1.97 (N/A) (N/A)
ON BASIN
(IN)
INFILTRATI 10-Year 10 7,153.00 759.00 0.37 90.16 4,226.00
ON BASIN
(ouT)
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 2 of 3

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (min) (ft3/s)
(years) (ft3)
AREA 1 - Pre- 100-Year 100 19,000.00 735.00 3.92
Development -
Pervious
AREA 1A Basin - Post | 100-Year 100 9,242.00 729.00 2.39
Development -
Pervious
AREA 1A Basin - Post- | 100-Year 100 6,769.00 726.00 1.51
Development -
Impervious
AREA 1B Bypass - Post | 100-Year 100 568.00 723.00 0.14
-Development -
Impervious
AREA 1B Bypass - Post | 100-Year 100 6,517.00 735.00 1.41
-Development -
Pervious
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (min) (ft3/s)
(years) (ft3)
POA - Post- 100-Year 100 22,127.00 735.00 2.44
Development
POA - Pre- 100-Year 100 19,000.00 735.00 3.92
Development
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (min) (ft3/s) Water Pond Storage
(years) (ft3) Surface (ft3)
Elevation
(ft)
INFILTRATI | 100-Year 100 16,011.00 729.00 3.89 (N/A) (N/A)
ON BASIN
(IN)
INFILTRATI | 100-Year 100 15,043.00 750.00 1.37 90.65 7,408.00
ON BASIN
(ouT)
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations (NOAA).ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 1 of 5

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data

Label:

Outlet Structure

Scenario: 100-Year

Requested Pond Water Surface Elevations

Return Event: 100 years

Storm Event:

Minimum (Headwater) 89.30 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 91.45 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Orifice-Circular Orifice Forward TW 89.53 91.45
Rectangular Weir | Weir - 6" Forward TW 89.89 91.45
Rectangular Weir | Emergency | Forward TW 90.65 91.45
Spillway -
80'
Tailwater Settings | Tailwater (N/A) (N/A)

Routing Calculations (NOAA).ppc

7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 5



Subsection: Outlet Input Data

Label: Outlet Structure

Scenario: 100-Year

Routing Calculations (NOAA).ppc
7/26/2022

Return Event: 100 years

Storm Event:

Structure ID: Orifice

Structure Type: Orifice-Circular

Number of Openings 1

Elevation 89.53 ft

Orifice Diameter 2.50 in

Orifice Coefficient 0.600
Structure ID: Weir - 6"
Structure Type: Rectangular Weir

Number of Openings 1

Elevation 89.89 ft

Weir Length 0.50 ft

Weir Coefficient 3.00 (ft~0.5)/s

Structure ID: Emergency Spillway - 80'

Structure Type: Rectangular Weir

Number of Openings
Elevation

Weir Length

Weir Coefficient

1
90.65 ft
80.00 ft

3.00 (ft70.5)/s

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30

Ta!lvyater Tolerance 0.01 ft

(Minimum)

Tallwater Tolerance 0.50 ft

(Maximum)

Hegc]water Tolerance 0.01 ft

(Minimum)

Headyvater Tolerance 0.50 ft

(Maximum)

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 3 of 5



Subsection: Elevation-Volume-Flow Table (Pond)

Label:
Scenario: 100-Year

INFILTRATION BASIN

Infiltration

Infiltration Method
(Computed)

No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: 100-Year

Initial) 89.30 ft

Volume (Initial) 0.00 ft3

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 3.00 min

Elevation Outflow Storage Area Infiltration Flow (Total) 2S/t+ 0
(ft) (ft3/s) (ft3) (ft2) (ft3/s) (ft3/s) (ft3/s)

89.30 0.00 0.00 3,964.0000 0.00 0.00 0.00
89.53 0.00 967.89 4,457.2169 0.00 0.00 10.75
89.80 0.07 2,253.58 5,073.1018 0.00 0.07 25.11
89.89 0.08 2,719.77 5,287.2506 0.00 0.08 30.30
90.30 0.53 5,079.70 6,208.8663 0.00 0.53 56.97
90.65 1.16 7,392.90 7,017.6802 0.00 1.16 83.30
90.80 15.42 8,472.57 7,379.4696 0.00 15.42 109.56
91.30 128.49 12,532.01 9,031.5656 0.00 128.49 267.74
91.45 174.87 13,932.05 9,639.0000 0.00 174.87 329.67

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc

7/26/2022

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 4 of 5
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Emergency Spillway
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (min) (ft3/s)
(years) (ft3)
AREA 1 - Pre- 100-Year 100 19,000.00 735.00 3.92
Development -
Pervious
AREA 1A Basin - Post | 100-Year 100 9,242.00 729.00 2.39
Development -
Pervious
AREA 1A Basin - Post- | 100-Year 100 6,769.00 726.00 1.51
Development -
Impervious
AREA 1B Bypass - Post | 100-Year 100 568.00 723.00 0.14
-Development -
Impervious
AREA 1B Bypass - Post | 100-Year 100 6,517.00 735.00 1.41
-Development -
Pervious
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (min) (ft3/s)
(years) (ft3)
POA - Post- 100-Year 100 15,702.00 735.00 4.42
Development
POA - Pre- 100-Year 100 19,000.00 735.00 3.92
Development
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (min) (ft3/s) Water Pond Storage
(years) (ft3) Surface (ft3)
Elevation
(ft)
INFILTRATI | 100-Year 100 16,011.00 729.00 3.89 (N/A) (N/A)
ON BASIN
(IN)
INFILTRATI | 100-Year 100 8,618.00 735.00 2.95 90.68 7,617.00
ON BASIN
(ouT)
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations (NOAA).ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 1 of 4

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Outlet Input Data
Label: Emergency Spillway
Scenario: 100-Year

Requested Pond Water Surface Elevations

Return Event: 100 years

Storm Event:

Minimum (Headwater) 89.30 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 91.45 ft
Outlet Connectivity
Structure Type Outlet ID Direction Outfall El E2
(ft) (ft)
Rectangular Weir | Emergency | Forward T™W 90.65 91.45
Spillway -
80'
Tailwater Settings | Tailwater (N/A) (N/A)

Routing Calculations (NOAA).ppc

7/26/2022

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 4



Subsection: Outlet Input Data
Label: Emergency Spillway

Scenario: 100-Year

Routing Calculations (NOAA).ppc
7/26/2022

Return Event: 100 years

Storm Event:

Structure ID: Emergency Spillway - 80'

Structure Type: Rectangular Weir

Number of Openings
Elevation

Weir Length

Weir Coefficient

1
90.65 ft
80.00 ft

3.00 (ft*0.5)/s

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tailwater Type Free Outfall
Convergence Tolerances

Maximum Iterations 30

Ta!lvyater Tolerance 0.01 ft

(Minimum)

Tallwater Tolerance 0.50 ft

(Maximum)

Hegc]water Tolerance 0.01 ft

(Minimum)

Headyvater Tolerance 0.50 ft

(Maximum)

Flow Tolerance (Minimum) 0.001 ft3/s

Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 3 of 4
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Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 2-Year

Return Event: 2 years
Storm Event: 2-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2-Year
2 years
4,320.00 min
3.30in

21.86 min
47,662.5500 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

2.91 min

737.41 min
0.66 ft3/s
3.00 min

738.00 min

0.66 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

70.000
47,662.5500 ft2

4.29 in

0.86 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

0.89 in
3,522.65 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

3,522.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc
7/26/2022

27 Siemon Company Drive Suite 200 W

21.86 min
2.91 min

483.432

0.749
1.670
3.40 ft3/s

PondPack CONNECT Edition
[10.02.00.01]
Page 1 of 9

Center

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 2-Year

Return Event:

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

14.57 min
58.29 min
72.87 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

2 years
2-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 9



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1 - Pre-Development - Pervious
Scenario: 2-Year

Time on left represents time for first value in each row.

Storm Event

Return Event

Duration

Depth

Time of Concentration

(Composite)

Area (User Defined)

2-Year
2 yea

rs

4,320.00 min

3.30in

21.86 min

47,662.5500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Return Event: 2 years
Storm Event: 2-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

678.00 0.00 0.00 0.00 0.00 0.01
693.00 0.01 0.01 0.02 0.02 0.04
708.00 0.05 0.07 0.10 0.13 0.19
723.00 0.27 0.38 0.49 0.58 0.64
738.00 0.66 0.64 0.61 0.56 0.52
753.00 0.47 0.42 0.37 0.33 0.29
768.00 0.26 0.23 0.21 0.20 0.18
783.00 0.17 0.16 0.15 0.14 0.14
798.00 0.13 0.13 0.13 0.12 0.12
813.00 0.12 0.12 0.11 0.11 0.11
828.00 0.11 0.11 0.11 0.10 0.10
843.00 0.10 0.10 0.10 0.09 0.09
858.00 0.09 0.09 0.09 0.09 0.09
873.00 0.09 0.09 0.08 0.08 0.08
888.00 0.08 0.08 0.08 0.08 0.08
903.00 0.08 0.08 0.07 0.07 0.07
918.00 0.07 0.07 0.07 0.07 0.07
933.00 0.07 0.07 0.07 0.06 0.06
948.00 0.06 0.06 0.06 0.06 0.06
963.00 0.06 0.06 0.05 0.05 0.05
978.00 0.05 0.05 0.05 0.05 0.05
993.00 0.05 0.05 0.05 0.05 0.05
1,008.00 0.05 0.05 0.05 0.05 0.05
1,023.00 0.04 0.04 0.04 0.04 0.04
1,038.00 0.04 0.04 0.04 0.04 0.04
1,053.00 0.04 0.04 0.04 0.04 0.04
1,068.00 0.04 0.04 0.04 0.04 0.04
1,083.00 0.04 0.03 0.03 0.03 0.03
1,098.00 0.03 0.03 0.03 0.03 0.03
1,113.00 0.03 0.03 0.03 0.03 0.03
1,128.00 0.03 0.03 0.03 0.03 0.03
1,143.00 0.03 0.03 0.03 0.03 0.03
1,158.00 0.03 0.03 0.03 0.03 0.03
1,173.00 0.03 0.03 0.03 0.03 0.03

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations.ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 3 of 9

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1 - Pre-Development - Pervious

Scenario: 2-Year

Time on left represents time for first value in each row.

Time
(min)
1,188.00
1,203.00
1,218.00
1,233.00
1,248.00
1,263.00
1,278.00
1,293.00
1,308.00
1,323.00
1,338.00
1,353.00
1,368.00
1,383.00
1,398.00
1,413.00
1,428.00
1,443.00
1,458.00
1,473.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.00

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.00

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00
(N/A)

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.00
(N/A)

Return Event: 2 years
Storm Event: 2-Year

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.00
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 4 of 9



Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 10-Year

Return Event: 10 years
Storm Event: 10-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10-Year
10 years
4,320.00 min
5.00 in

21.86 min
47,662.5500 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

2.91 min

737.41 min
1.63 ft3/s
3.00 min

735.00 min

1.62 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

70.000
47,662.5500 ft2

4.29 in

0.86 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

2.04 in
8,088.02 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

8,087.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc
7/26/2022

27 Siemon Company Drive Suite 200 W

21.86 min
2.91 min

483.432

0.749
1.670
3.40 ft3/s

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 9

Center

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 10-Year

Return Event: 10 years

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

14.57 min
58.29 min
72.87 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 6 of 9



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1 - Pre-Development - Pervious

Scenario: 10-Year

Time on left represents time for first value in each row.

Storm Event

Return Event

Duration

Depth

Time of Concentration

(Composite)

Area (User Defined)

10-Year

10 years
4,320.00 min

5.00 in

21.86 min

47,662.5500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Return Event: 10 years
Storm Event: 10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

591.00 0.00 0.00 0.00 0.00 0.00
606.00 0.01 0.01 0.01 0.01 0.01
621.00 0.01 0.02 0.02 0.02 0.02
636.00 0.02 0.03 0.03 0.03 0.03
651.00 0.04 0.04 0.04 0.05 0.05
666.00 0.05 0.06 0.06 0.07 0.07
681.00 0.08 0.08 0.09 0.10 0.11
696.00 0.12 0.14 0.17 0.21 0.25
711.00 0.32 0.39 0.49 0.64 0.84
726.00 1.09 1.33 1.52 1.62 1.62
741.00 1.55 1.44 1.31 1.18 1.06
756.00 0.93 0.82 0.71 0.63 0.55
771.00 0.50 0.45 0.42 0.39 0.36
786.00 0.34 0.32 0.30 0.29 0.28
801.00 0.27 0.26 0.25 0.25 0.24
816.00 0.24 0.23 0.23 0.23 0.22
831.00 0.22 0.21 0.21 0.21 0.20
846.00 0.20 0.19 0.19 0.19 0.18
861.00 0.18 0.18 0.18 0.17 0.17
876.00 0.17 0.17 0.17 0.16 0.16
891.00 0.16 0.16 0.16 0.15 0.15
906.00 0.15 0.15 0.15 0.14 0.14
921.00 0.14 0.14 0.14 0.13 0.13
936.00 0.13 0.13 0.13 0.12 0.12
951.00 0.12 0.12 0.12 0.11 0.11
966.00 0.11 0.11 0.11 0.10 0.10
981.00 0.10 0.10 0.10 0.10 0.10
996.00 0.10 0.09 0.09 0.09 0.09
1,011.00 0.09 0.09 0.09 0.09 0.09
1,026.00 0.09 0.09 0.08 0.08 0.08
1,041.00 0.08 0.08 0.08 0.08 0.08
1,056.00 0.08 0.08 0.07 0.07 0.07
1,071.00 0.07 0.07 0.07 0.07 0.07
1,086.00 0.07 0.07 0.07 0.06 0.06

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations.ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 7 of 9

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 10 years
Label: AREA 1 - Pre-Development - Pervious Storm Event: 10-Year
Scenario: 10-Year

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

1,101.00 0.06 0.06 0.06 0.06 0.06
1,116.00 0.06 0.06 0.06 0.06 0.06
1,131.00 0.06 0.06 0.06 0.06 0.06
1,146.00 0.06 0.06 0.06 0.06 0.06
1,161.00 0.06 0.06 0.06 0.06 0.06
1,176.00 0.06 0.06 0.06 0.06 0.05
1,191.00 0.05 0.05 0.05 0.05 0.05
1,206.00 0.05 0.05 0.05 0.05 0.05
1,221.00 0.05 0.05 0.05 0.05 0.05
1,236.00 0.05 0.05 0.05 0.05 0.05
1,251.00 0.05 0.05 0.05 0.05 0.05
1,266.00 0.05 0.05 0.05 0.05 0.05
1,281.00 0.05 0.05 0.05 0.05 0.05
1,296.00 0.05 0.05 0.05 0.05 0.05
1,311.00 0.05 0.05 0.05 0.04 0.04
1,326.00 0.04 0.04 0.04 0.04 0.04
1,341.00 0.04 0.04 0.04 0.04 0.04
1,356.00 0.04 0.04 0.04 0.04 0.04
1,371.00 0.04 0.04 0.04 0.04 0.04
1,386.00 0.04 0.04 0.04 0.04 0.04
1,401.00 0.04 0.04 0.04 0.04 0.04
1,416.00 0.04 0.04 0.04 0.04 0.04
1,431.00 0.04 0.04 0.04 0.04 0.04
1,446.00 0.03 0.03 0.02 0.02 0.01
1,461.00 0.01 0.01 0.00 0.00 0.00
1,476.00 0.00 0.00 0.00 (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations.ppc Center [10.02.00.01]
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Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 100-Year

Return Event: 100 years
Storm Event: 100-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100-Year
100 years
4,320.00 min
8.37 in

21.86 min
47,662.5500 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

2.91 min

734.50 min
3.93 ft3/s
3.00 min

735.00 min

3.92 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

70.000
47,662.5500 ft2

4.29 in

0.86 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

4,78 in
19,001.02 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

19,000.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc
7/26/2022

27 Siemon Company Drive Suite 200 W

21.86 min
2.91 min

483.432

0.749
1.670
3.40 ft3/s

PondPack CONNECT Edition
[10.02.00.01]
Page 1 of 5

Center

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: AREA 1 - Pre-Development - Pervious
Scenario: 100-Year

Return Event: 100 years

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

14.57 min
58.29 min
72.87 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 5



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1 - Pre-Development - Pervious
Scenario: 100-Year

Return Event: 100 years

Storm Event:

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100-Year
100 years
4,320.00 min
8.37 in

21.86 min
47,662.5500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
468.00 0.00 0.00 0.00 0.00 0.00
483.00 0.00 0.01 0.01 0.01 0.01
498.00 0.01 0.01 0.01 0.02 0.02
513.00 0.02 0.02 0.02 0.02 0.02
528.00 0.03 0.03 0.03 0.03 0.04
543.00 0.04 0.04 0.05 0.05 0.06
558.00 0.06 0.06 0.06 0.06 0.07
573.00 0.07 0.07 0.07 0.08 0.08
588.00 0.08 0.08 0.09 0.09 0.10
603.00 0.10 0.11 0.11 0.11 0.12
618.00 0.12 0.13 0.14 0.15 0.16
633.00 0.17 0.17 0.18 0.18 0.18
648.00 0.19 0.19 0.20 0.20 0.21
663.00 0.22 0.23 0.24 0.25 0.27
678.00 0.29 0.31 0.33 0.36 0.38
693.00 0.40 0.44 0.49 0.56 0.67
708.00 0.80 0.97 1.17 1.42 1.77
723.00 2.25 2.82 3.36 3.76 3.92
738.00 3.85 3.63 3.32 2.99 2.67
753.00 2.37 2.08 1.80 1.56 1.36
768.00 1.20 1.07 0.97 0.90 0.83
783.00 0.77 0.72 0.67 0.63 0.60
798.00 0.58 0.55 0.53 0.51 0.49
813.00 0.48 0.47 0.46 0.46 0.46
828.00 0.46 0.47 0.47 0.46 0.45
843.00 0.43 0.42 0.40 0.39 0.38
858.00 0.38 0.37 0.36 0.36 0.35
873.00 0.34 0.33 0.33 0.33 0.33
888.00 0.32 0.32 0.32 0.31 0.30
903.00 0.30 0.30 0.31 0.32 0.32
918.00 0.31 0.30 0.29 0.28 0.28
933.00 0.28 0.27 0.26 0.26 0.25
948.00 0.24 0.24 0.23 0.22 0.22
963.00 0.22 0.22 0.22 0.22 0.21

Bentley Systems, Inc. Haestad Methods Solution
Center

Routing Calculations (NOAA).ppc

7/26/2022

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 3 of 5



Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: AREA 1 - Pre-Development - Pervious Storm Event: 100-Year
Scenario: 100-Year

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

978.00 0.21 0.20 0.20 0.19 0.19
993.00 0.19 0.19 0.19 0.18 0.17
1,008.00 0.16 0.16 0.16 0.16 0.17
1,023.00 0.17 0.17 0.17 0.17 0.17
1,038.00 0.18 0.19 0.19 0.18 0.17
1,053.00 0.16 0.16 0.15 0.15 0.15
1,068.00 0.15 0.14 0.14 0.14 0.14
1,083.00 0.14 0.13 0.13 0.13 0.13
1,098.00 0.13 0.13 0.13 0.12 0.12
1,113.00 0.11 0.11 0.12 0.12 0.13
1,128.00 0.12 0.12 0.11 0.11 0.10
1,143.00 0.10 0.11 0.11 0.12 0.12
1,158.00 0.12 0.12 0.11 0.11 0.10
1,173.00 0.10 0.10 0.10 0.10 0.10
1,188.00 0.10 0.11 0.12 0.12 0.12
1,203.00 0.12 0.11 0.11 0.10 0.10
1,218.00 0.10 0.10 0.10 0.10 0.10
1,233.00 0.10 0.10 0.10 0.10 0.10
1,248.00 0.10 0.10 0.10 0.10 0.10
1,263.00 0.10 0.10 0.11 0.12 0.12
1,278.00 0.12 0.12 0.11 0.11 0.10
1,293.00 0.10 0.10 0.10 0.10 0.09
1,308.00 0.09 0.08 0.07 0.07 0.07
1,323.00 0.07 0.08 0.08 0.09 0.09
1,338.00 0.09 0.09 0.09 0.09 0.09
1,353.00 0.09 0.09 0.08 0.07 0.07
1,368.00 0.07 0.07 0.08 0.08 0.09
1,383.00 0.09 0.08 0.08 0.07 0.07
1,398.00 0.07 0.07 0.08 0.08 0.08
1,413.00 0.07 0.07 0.06 0.07 0.07
1,428.00 0.08 0.08 0.08 0.07 0.07
1,443.00 0.06 0.06 0.05 0.05 0.04
1,458.00 0.03 0.02 0.01 0.01 0.01
1,473.00 0.01 0.00 0.00 0.00 0.00
1,488.00 0.00 (N/A) (N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations (NOAA).ppc Center [10.02.00.01]
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Post-Developed Hydrographs
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Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30in
Time of Concentration .

- 9.91 min
(Composite)
Area (User Defined) 21,090.5000 ft2
Computational Time 1.32 min
Increment
Time to Peak (Computed) 729.38 min
Flow (Peak, Computed) 0.49 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 723.00 min
Flow (Peak Interpolated 3
Output) 0.49 ft3/s

Drainage Area
SCS CN (Composite) 74.000
Area (User Defined) 21,090.5000 ft2
Maximum Retention 351 in
(Pervious)
Maximum Retention .
(Pervious, 20 percent) 0.70 in
Cumulative Runoff

Cumglative Runoff Depth 1.10 in
(Pervious)
Runoff Volume (Pervious) 1,940.22 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 1,940.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 2.91 min
Computational Time 1.32 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 3.32 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: 2-Year

PondPack CONNECT Edition
[10.02.00.01]
Page 1 of 35



Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 2-Year

Return Event:

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

6.61 min
26.43 min
33.03 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

2 years
2-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 35



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30in
Time of Concentration .

- 9.91 min
(Composite)

Area (User Defined) 21,090.5000 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: 2-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

639.00 0.00 0.00 0.00 0.00 0.00
654.00 0.00 0.00 0.01 0.01 0.01
669.00 0.01 0.01 0.01 0.01 0.01
684.00 0.02 0.02 0.02 0.02 0.03
699.00 0.04 0.05 0.07 0.09 0.11
714.00 0.14 0.18 0.27 0.37 0.45
729.00 0.49 0.45 0.39 0.33 0.30
744.00 0.26 0.23 0.19 0.16 0.14
759.00 0.12 0.10 0.10 0.09 0.09
774.00 0.08 0.08 0.08 0.07 0.07
789.00 0.07 0.07 0.06 0.06 0.06
804.00 0.06 0.06 0.06 0.06 0.06
819.00 0.06 0.06 0.05 0.05 0.05
834.00 0.05 0.05 0.05 0.05 0.05
849.00 0.05 0.05 0.05 0.05 0.04
864.00 0.04 0.04 0.04 0.04 0.04
879.00 0.04 0.04 0.04 0.04 0.04
894.00 0.04 0.04 0.04 0.04 0.04
909.00 0.04 0.04 0.04 0.04 0.03
924.00 0.03 0.03 0.03 0.03 0.03
939.00 0.03 0.03 0.03 0.03 0.03
954.00 0.03 0.03 0.03 0.03 0.03
969.00 0.03 0.03 0.03 0.03 0.03
984.00 0.02 0.02 0.02 0.02 0.02
999.00 0.02 0.02 0.02 0.02 0.02
1,014.00 0.02 0.02 0.02 0.02 0.02
1,029.00 0.02 0.02 0.02 0.02 0.02
1,044.00 0.02 0.02 0.02 0.02 0.02
1,059.00 0.02 0.02 0.02 0.02 0.02
1,074.00 0.02 0.02 0.02 0.02 0.02
1,089.00 0.02 0.02 0.02 0.02 0.02
1,104.00 0.02 0.02 0.02 0.02 0.02
1,119.00 0.02 0.02 0.02 0.02 0.02
1,134.00 0.02 0.02 0.02 0.02 0.02

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations.ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 3 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post Development - Pervious

Scenario: 2-Year

Time on left represents time for first value in each row.

Time
(min)
1,149.00
1,164.00
1,179.00
1,194.00
1,209.00
1,224.00
1,239.00
1,254.00
1,269.00
1,284.00
1,299.00
1,314.00
1,329.00
1,344.00
1,359.00
1,374.00
1,389.00
1,404.00
1,419.00
1,434.00
1,449.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
(N/A)

Return Event: 2 years
Storm Event: 2-Year

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
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Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
Time of Concentration .

- 9.91 min
(Composite)

Area (User Defined) 21,090.5000 ft2

Computational Time

1.32 min
Increment
Time to Peak (Computed) 728.05 min
Flow (Peak, Computed) 1.08 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 723.00 min
Flow (Peak Interpolated 1.08 ft3/s

Output)

Drainage Area

SCS CN (Composite) 74.000
Area (User Defined) 21,090.5000 ft2
Maximum Retention

(Pervious) 3.51in

Maximum Retention .

(Pervious, 20 percent) 0.70 in
Cumulative Runoff

Cumglative Runoff Depth 236 in

(Pervious)

Runoff Volume (Pervious) 4,155.28 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 4,155.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 2.91 min
Computational Time 1.32 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 3.32 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 10-Year

PondPack CONNECT Edition
[10.02.00.01]
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Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 10-Year

Return Event: 10 years

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

6.61 min
26.43 min
33.03 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10-Year

PondPack CONNECT Edition

[10.02.00.01]
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
Time of Concentration .

- 9.91 min
(Composite)

Area (User Defined) 21,090.5000 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 10 years
Storm Event: 10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

543.00 0.00 0.00 0.00 0.00 0.00
558.00 0.00 0.00 0.00 0.00 0.01
573.00 0.01 0.01 0.01 0.01 0.01
588.00 0.01 0.01 0.01 0.01 0.01
603.00 0.01 0.01 0.02 0.02 0.02
618.00 0.02 0.02 0.02 0.02 0.02
633.00 0.03 0.03 0.03 0.03 0.03
648.00 0.03 0.03 0.04 0.04 0.04
663.00 0.04 0.04 0.05 0.05 0.06
678.00 0.06 0.06 0.07 0.08 0.08
693.00 0.09 0.11 0.13 0.16 0.21
708.00 0.26 0.31 0.38 0.48 0.67
723.00 0.88 1.03 1.08 0.97 0.82
738.00 0.70 0.61 0.53 0.46 0.39
753.00 0.32 0.27 0.23 0.21 0.19
768.00 0.18 0.17 0.16 0.15 0.15
783.00 0.14 0.13 0.13 0.13 0.12
798.00 0.12 0.12 0.12 0.12 0.11
813.00 0.11 0.11 0.11 0.11 0.10
828.00 0.10 0.10 0.10 0.10 0.09
843.00 0.09 0.09 0.09 0.09 0.09
858.00 0.09 0.08 0.08 0.08 0.08
873.00 0.08 0.08 0.08 0.08 0.08
888.00 0.08 0.07 0.07 0.07 0.07
903.00 0.07 0.07 0.07 0.07 0.07
918.00 0.07 0.06 0.06 0.06 0.06
933.00 0.06 0.06 0.06 0.06 0.06
948.00 0.06 0.05 0.05 0.05 0.05
963.00 0.05 0.05 0.05 0.05 0.05
978.00 0.05 0.05 0.05 0.05 0.05
993.00 0.04 0.04 0.04 0.04 0.04
1,008.00 0.04 0.04 0.04 0.04 0.04
1,023.00 0.04 0.04 0.04 0.04 0.04
1,038.00 0.04 0.04 0.04 0.04 0.04

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations.ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 7 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 10-Year

Time on left represents time for first value in each row.

Time
(min)
1,053.00
1,068.00
1,083.00
1,098.00
1,113.00
1,128.00
1,143.00
1,158.00
1,173.00
1,188.00
1,203.00
1,218.00
1,233.00
1,248.00
1,263.00
1,278.00
1,293.00
1,308.00
1,323.00
1,338.00
1,353.00
1,368.00
1,383.00
1,398.00
1,413.00
1,428.00
1,443.00
1,458.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00

Flow
(ft3/s)
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
(N/A)

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
(N/A)

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00
(N/A)

Return Event: 10 years
Storm Event: 10-Year

Flow
(ft3/s)
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
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Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30in
Time of Cpncentration 9.58 min
(Composite)
Area (User Defined) 9,990.6200 ft2
Computational Time 1.28 min
Increment
Time to Peak (Computed) 726.80 min
Flow (Peak, Computed) 0.59 ft3/s
Output Increment 3.00 min
Time to Flow (Peak :
Interpolated Output) 726.00 min
Flow (Peak Interpolated 3
Output) 0.59 ft3/s
Drainage Area
SCS CN (Composite) 98.000
Area (User Defined) 9,990.6200 ft2
Maximum Retention 0.20 in
(Pervious)
Maximum Retention .
(Pervious, 20 percent) 0.04 in
Cumulative Runoff
Cumglative Runoff Depth 3.07 in
(Pervious)
Runoff Volume (Pervious) 2,553.54 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 2,554.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 2:58 min
Computational Time 1.28 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.63 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: 2-Year

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 35



Subsection: Unit Hydrograph Summary Return Event: 2 years
Label: AREA 1A Basin - Post-Development - Impervious Storm Event: 2-Year
Scenario: 2-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 6.39 min

Unit receding limb, Tr 25.55 min

Total unit time, Tb 31.93 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 10 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30 in
g'érg; [())cf> SCit(:er)lcentratlon 958 min

Area (User Defined) 9,990.6200 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: 2-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
108.00 0.00 0.00 0.00 0.00 0.00
123.00 0.00 0.00 0.00 0.00 0.00
138.00 0.00 0.00 0.00 0.00 0.00
153.00 0.00 0.00 0.00 0.00 0.00
168.00 0.00 0.00 0.00 0.00 0.00
183.00 0.00 0.00 0.00 0.00 0.00
198.00 0.00 0.00 0.00 0.00 0.00
213.00 0.00 0.00 0.00 0.00 0.00
228.00 0.00 0.00 0.01 0.01 0.01
243.00 0.01 0.01 0.01 0.01 0.01
258.00 0.01 0.01 0.01 0.01 0.01
273.00 0.01 0.01 0.01 0.01 0.01
288.00 0.01 0.01 0.01 0.01 0.01
303.00 0.01 0.01 0.01 0.01 0.01
318.00 0.01 0.01 0.01 0.01 0.01
333.00 0.01 0.01 0.01 0.01 0.01
348.00 0.01 0.01 0.01 0.01 0.01
363.00 0.01 0.01 0.01 0.01 0.01
378.00 0.01 0.01 0.01 0.01 0.01
393.00 0.01 0.01 0.01 0.01 0.01
408.00 0.01 0.01 0.01 0.01 0.01
423.00 0.01 0.01 0.01 0.01 0.01
438.00 0.01 0.01 0.01 0.01 0.01
453.00 0.01 0.01 0.02 0.02 0.02
468.00 0.02 0.02 0.02 0.02 0.02
483.00 0.02 0.02 0.02 0.02 0.02
498.00 0.02 0.02 0.02 0.02 0.02
513.00 0.02 0.02 0.02 0.02 0.02
528.00 0.02 0.02 0.02 0.02 0.02
543.00 0.03 0.03 0.03 0.03 0.03
558.00 0.03 0.03 0.03 0.03 0.03
573.00 0.03 0.03 0.03 0.03 0.03
588.00 0.03 0.03 0.03 0.03 0.03
603.00 0.03 0.03 0.04 0.04 0.04

Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 11 of 35



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 2-Year

Time on left represents time for first value in each row.

Time
(min)
618.00
633.00
648.00
663.00
678.00
693.00
708.00
723.00
738.00
753.00
768.00
783.00
798.00
813.00
828.00
843.00
858.00
873.00
888.00
903.00
918.00
933.00
948.00
963.00
978.00
993.00
1,008.00
1,023.00
1,038.00
1,053.00
1,068.00
1,083.00
1,098.00
1,113.00
1,128.00
1,143.00
1,158.00
1,173.00
1,188.00
1,203.00
1,218.00
1,233.00
1,248.00

Routing Calculations.ppc
7/26/2022

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.04
0.04
0.05
0.05
0.07
0.09
0.20
0.54
0.34
0.15
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Flow
(ft3/s)
0.04
0.04
0.05
0.05
0.07
0.10
0.24
0.59
0.29
0.12
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Flow
(ft3/s)
0.04
0.04
0.05
0.06
0.07
0.12
0.27
0.58
0.25
0.10
0.07
0.06
0.05
0.05
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Flow
(ft3/s)

0.04
0.05
0.05
0.06
0.08
0.14
0.32
0.50
0.21
0.09
0.07
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 2 years
Storm Event: 2-Year

0.04
0.05
0.05
0.06
0.08
0.17
0.43
0.40
0.18
0.08
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

PondPack CONNECT Edition
[10.02.00.01]
Page 12 of 35



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 2-Year

Time on left represents time for first value in each row.

Time

(min)
1,263.00
1,278.00
1,293.00
1,308.00
1,323.00
1,338.00
1,353.00
1,368.00
1,383.00
1,398.00
1,413.00
1,428.00
1,443.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Return Event: 2 years
Storm Event: 2-Year

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 13 of 35



Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
g'érg; gcf) SCito::er)lcentratlon 9.58 min

Area (User Defined) 9,990.6200 ft2

Computational Time

1.28 min
Increment
Time to Peak (Computed) 726.80 min
Flow (Peak, Computed) 0.91 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 726.00 min
Flow (Peak Interpolated 0.90 ft3/s

Output)

Drainage Area

SCS CN (Composite) 98.000
Area (User Defined) 9,990.6200 ft2
Maximum Retention

(Pervious) 0.20in

Maximum Retention .

(Pervious, 20 percent) 0.04 in
Cumulative Runoff

Cumglative Runoff Depth 4.76 in

(Pervious)

Runoff Volume (Pervious) 3,965.58 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 3,966.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 2:58 min
Computational Time 1.28 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.63 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 10-Year

PondPack CONNECT Edition
[10.02.00.01]
Page 14 of 35



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: AREA 1A Basin - Post-Development - Impervious Storm Event: 10-Year
Scenario: 10-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 6.39 min

Unit receding limb, Tr 25.55 min

Total unit time, Tb 31.93 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 15 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
g'érzl; gcf) SCito::er)lcentratlon 9.58 min

Area (User Defined) 9,990.6200 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 10 years
Storm Event: 10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

66.00 0.00 0.00 0.00 0.00 0.00

81.00 0.00 0.00 0.00 0.00 0.00

96.00 0.00 0.00 0.00 0.00 0.00
111.00 0.00 0.00 0.00 0.00 0.00
126.00 0.00 0.00 0.00 0.01 0.01
141.00 0.01 0.01 0.01 0.01 0.01
156.00 0.01 0.01 0.01 0.01 0.01
171.00 0.01 0.01 0.01 0.01 0.01
186.00 0.01 0.01 0.01 0.01 0.01
201.00 0.01 0.01 0.01 0.01 0.01
216.00 0.01 0.01 0.01 0.01 0.01
231.00 0.01 0.01 0.01 0.01 0.01
246.00 0.01 0.01 0.01 0.01 0.01
261.00 0.01 0.01 0.01 0.01 0.01
276.00 0.01 0.01 0.01 0.01 0.01
291.00 0.01 0.01 0.01 0.01 0.01
306.00 0.01 0.01 0.01 0.01 0.01
321.00 0.01 0.01 0.01 0.01 0.01
336.00 0.01 0.01 0.01 0.01 0.01
351.00 0.02 0.02 0.02 0.02 0.02
366.00 0.02 0.02 0.02 0.02 0.02
381.00 0.02 0.02 0.02 0.02 0.02
396.00 0.02 0.02 0.02 0.02 0.02
411.00 0.02 0.02 0.02 0.02 0.02
426.00 0.02 0.02 0.02 0.02 0.02
441.00 0.02 0.02 0.02 0.02 0.02
456.00 0.02 0.02 0.03 0.03 0.03
471.00 0.03 0.03 0.03 0.03 0.03
486.00 0.03 0.03 0.03 0.03 0.03
501.00 0.03 0.03 0.03 0.03 0.03
516.00 0.03 0.03 0.04 0.04 0.04
531.00 0.04 0.04 0.04 0.04 0.04
546.00 0.04 0.04 0.04 0.04 0.04
561.00 0.04 0.04 0.05 0.05 0.05

Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 16 of 35



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 10-Year

Time on left represents time for first value in each row.

Time
(min)
576.00
591.00
606.00
621.00
636.00
651.00
666.00
681.00
696.00
711.00
726.00
741.00
756.00
771.00
786.00
801.00
816.00
831.00
846.00
861.00
876.00
891.00
906.00
921.00
936.00
951.00
966.00
981.00
996.00
1,011.00
1,026.00
1,041.00
1,056.00
1,071.00
1,086.00
1,101.00
1,116.00
1,131.00
1,146.00
1,161.00
1,176.00
1,191.00
1,206.00

Routing Calculations.ppc

7/26/2022

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.05
0.05
0.05
0.06
0.07
0.07
0.08
0.11
0.15
0.36
0.90
0.44
0.18
0.11
0.09
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02

Flow
(ft3/s)
0.05
0.05
0.06
0.06
0.07
0.08
0.09
0.11
0.18
0.41
0.89
0.38
0.16
0.11
0.09
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01

Flow
(ft3/s)
0.05
0.05
0.06
0.06
0.07
0.08
0.09
0.12
0.22
0.50
0.76
0.32
0.14
0.10
0.08
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01

Flow
(ft3/s)

0.05
0.05
0.06
0.07
0.07
0.08
0.10
0.12
0.26
0.66
0.62
0.27
0.13
0.10
0.08
0.07
0.07
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Flow
(ft3/s)

Return Event: 10 years
Storm Event: 10-Year

0.05
0.05
0.06
0.07
0.07
0.08
0.10
0.13
0.31
0.82
0.51
0.22
0.12
0.09
0.08
0.07
0.07
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01

PondPack CONNECT Edition
[10.02.00.01]
Page 17 of 35



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 10-Year

Time on left represents time for first value in each row.

Time

(min)
1,221.00
1,236.00
1,251.00
1,266.00
1,281.00
1,296.00
1,311.00
1,326.00
1,341.00
1,356.00
1,371.00
1,386.00
1,401.00
1,416.00
1,431.00
1,446.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Return Event: 10 years
Storm Event: 10-Year

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
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Subsection: Unit Hydrograph Summary

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 2-Year

Return Event: 2 years

Storm Event: 2-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

2-Year
2 years
4,320.00 min
3.30in

2.15 min
838.0900 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.29 min

725.84 min
0.05 ft3/s
3.00 min

723.00 min

0.05 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

98.000
838.0900 ft2

0.20 in

0.04 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

3.07 in
214.21 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

214.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc
7/26/2022

Center

27 Siemon Company Drive Suite 200 W

2.15 min
0.29 min

483.432

0.749
1.670

0.61 ft3/s

PondPack CONNECT Edition
[10.02.00.01]
Page 19 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 2 years

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 2-Year

Storm Event: 2-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 1.43 min

Unit receding limb, Tr 5.73 min

Total unit time, Tb 7.17 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 20 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1B Bypass - Post-Development -

Impervious
Scenario: 2-Year

Time on left represents time for first value in each row.

Storm Event

Return Event

Duration

Depth

Time of Concentration

(Composite)

Area (User Defined)

2-Year
2 yea

rs

4,320.00 min

3.30in

2.15 min

838.0900 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Return Event: 2 years

Storm Event: 2-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
414.00 0.00 0.00 0.00 0.00 0.00
429.00 0.00 0.00 0.00 0.00 0.00
444.00 0.00 0.00 0.00 0.00 0.00
459.00 0.00 0.00 0.00 0.00 0.00
474.00 0.00 0.00 0.00 0.00 0.00
489.00 0.00 0.00 0.00 0.00 0.00
504.00 0.00 0.00 0.00 0.00 0.00
519.00 0.00 0.00 0.00 0.00 0.00
534.00 0.00 0.00 0.00 0.00 0.00
549.00 0.00 0.00 0.00 0.00 0.00
564.00 0.00 0.00 0.00 0.00 0.00
579.00 0.00 0.00 0.00 0.00 0.00
594.00 0.00 0.00 0.00 0.00 0.00
609.00 0.00 0.00 0.00 0.00 0.00
624.00 0.00 0.00 0.00 0.00 0.00
639.00 0.00 0.00 0.00 0.00 0.00
654.00 0.00 0.00 0.00 0.00 0.00
669.00 0.01 0.01 0.01 0.01 0.01
684.00 0.01 0.01 0.01 0.01 0.01
699.00 0.02 0.02 0.02 0.02 0.03
714.00 0.03 0.05 0.05 0.05 0.05
729.00 0.03 0.03 0.02 0.02 0.02
744.00 0.02 0.01 0.01 0.01 0.01
759.00 0.01 0.01 0.01 0.01 0.01
774.00 0.01 0.00 0.00 0.00 0.00
789.00 0.00 0.00 0.00 0.00 0.00
804.00 0.00 0.00 0.00 0.00 0.00
819.00 0.00 0.00 0.00 0.00 0.00
834.00 0.00 0.00 0.00 0.00 0.00
849.00 0.00 0.00 0.00 0.00 0.00
864.00 0.00 0.00 0.00 0.00 0.00
879.00 0.00 0.00 0.00 0.00 0.00
894.00 0.00 0.00 0.00 0.00 0.00
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Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1B Bypass - Post-Development -

Impervious

Scenario: 2-Year

Time

(min)
909.00
924.00
939.00
954.00
969.00
984.00
999.00
1,014.00
1,029.00
1,044.00
1,059.00
1,074.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Flow
(ft3/s)

Flow
(ft3/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(N/A)

Flow
(ft3/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(N/A)

Return Event: 2 years

Storm Event: 2-Year

Flow
(ft3/s)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

(N/A)

Routing Calculations.ppc
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Subsection: Unit Hydrograph Summary

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 10-Year

Return Event: 10 years

Storm Event: 10-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

10-Year
10 years
4,320.00 min
5.00 in

2.15 min
838.0900 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.29 min

725.84 min
0.08 ft3/s
3.00 min

723.00 min

0.08 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

98.000
838.0900 ft2

0.20 in

0.04 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

4.76 in
332.66 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

333.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc
7/26/2022

Center

27 Siemon Company Drive Suite 200 W

2.15 min
0.29 min

483.432

0.749
1.670

0.61 ft3/s
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Subsection: Unit Hydrograph Summary

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 10-Year

Return Event:

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

1.43 min
5.73 min
7.17 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations.ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

10 years
10-Year
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Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1B Bypass - Post-Development -

Impervious

Scenario: 10-Year

Time on left represents time for first value in each row.

Storm Event

Return Event

Duration

Depth

Time of Concentration

(Composite)

Area (User Defined)

10-Year
10 yea

rs

4,320.00 min

5.00 in

2.15 min

838.0900 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Return Event: 10 years

Storm Event: 10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

282.00 0.00 0.00 0.00 0.00 0.00
297.00 0.00 0.00 0.00 0.00 0.00
312.00 0.00 0.00 0.00 0.00 0.00
327.00 0.00 0.00 0.00 0.00 0.00
342.00 0.00 0.00 0.00 0.00 0.00
357.00 0.00 0.00 0.00 0.00 0.00
372.00 0.00 0.00 0.00 0.00 0.00
387.00 0.00 0.00 0.00 0.00 0.00
402.00 0.00 0.00 0.00 0.00 0.00
417.00 0.00 0.00 0.00 0.00 0.00
432.00 0.00 0.00 0.00 0.00 0.00
447.00 0.00 0.00 0.00 0.00 0.00
462.00 0.00 0.00 0.00 0.00 0.00
477.00 0.00 0.00 0.00 0.00 0.00
492.00 0.00 0.00 0.00 0.00 0.00
507.00 0.00 0.00 0.00 0.00 0.00
522.00 0.00 0.00 0.00 0.00 0.00
537.00 0.00 0.00 0.00 0.00 0.00
552.00 0.00 0.00 0.00 0.00 0.00
567.00 0.00 0.00 0.00 0.00 0.00
582.00 0.00 0.00 0.00 0.00 0.00
597.00 0.00 0.00 0.00 0.00 0.00
612.00 0.00 0.01 0.01 0.01 0.01
627.00 0.01 0.01 0.01 0.01 0.01
642.00 0.01 0.01 0.01 0.01 0.01
657.00 0.01 0.01 0.01 0.01 0.01
672.00 0.01 0.01 0.01 0.01 0.01
687.00 0.01 0.01 0.02 0.02 0.02
702.00 0.02 0.03 0.03 0.04 0.04
717.00 0.08 0.08 0.08 0.08 0.05
732.00 0.04 0.03 0.03 0.03 0.02
747.00 0.02 0.02 0.01 0.01 0.01
762.00 0.01 0.01 0.01 0.01 0.01
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event:

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 10-Year
HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Storm Event:

10 years
10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

777.00 0.01 0.01 0.01 0.01 0.01
792.00 0.01 0.01 0.01 0.01 0.01
807.00 0.01 0.01 0.01 0.01 0.01
822.00 0.01 0.01 0.01 0.01 0.01
837.00 0.00 0.00 0.00 0.00 0.00
852.00 0.00 0.00 0.00 0.00 0.00
867.00 0.00 0.00 0.00 0.00 0.00
882.00 0.00 0.00 0.00 0.00 0.00
897.00 0.00 0.00 0.00 0.00 0.00
912.00 0.00 0.00 0.00 0.00 0.00
927.00 0.00 0.00 0.00 0.00 0.00
942.00 0.00 0.00 0.00 0.00 0.00
957.00 0.00 0.00 0.00 0.00 0.00
972.00 0.00 0.00 0.00 0.00 0.00
987.00 0.00 0.00 0.00 0.00 0.00
1,002.00 0.00 0.00 0.00 0.00 0.00
1,017.00 0.00 0.00 0.00 0.00 0.00
1,032.00 0.00 0.00 0.00 0.00 0.00
1,047.00 0.00 0.00 0.00 0.00 0.00
1,062.00 0.00 0.00 0.00 0.00 0.00
1,077.00 0.00 0.00 0.00 0.00 0.00
1,092.00 0.00 0.00 0.00 0.00 0.00
1,107.00 0.00 0.00 0.00 0.00 0.00
1,122.00 0.00 0.00 0.00 0.00 0.00
1,137.00 0.00 0.00 0.00 0.00 0.00
1,152.00 0.00 0.00 0.00 0.00 0.00
1,167.00 0.00 0.00 0.00 0.00 0.00
1,182.00 0.00 0.00 0.00 0.00 0.00
1,197.00 0.00 0.00 0.00 0.00 0.00
1,212.00 0.00 0.00 0.00 0.00 0.00
1,227.00 0.00 0.00 0.00 0.00 0.00
1,242.00 0.00 0.00 0.00 0.00 0.00
1,257.00 0.00 0.00 0.00 0.00 0.00
1,272.00 0.00 0.00 0.00 0.00 0.00
1,287.00 0.00 0.00 0.00 0.00 0.00
1,302.00 0.00 0.00 0.00 0.00 0.00
1,317.00 0.00 (N/A) (N/A) (N/A) (N/A)
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Subsection: Unit Hydrograph Summary
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30in
Time of Qoncentratlon 19.01 min
(Composite)
Area (User Defined) 15,742.8500 ft2
Computational Time 2.53 min
Increment
Time to Peak (Computed) 735.05 min
Flow (Peak, Computed) 0.25 ft3/s
Output Increment 3.00 min
Time to Flow (Peak :
Interpolated Output) 735.00 min
Flow (Peak Interpolated 3
Output) 0.25 ft3/s
Drainage Area
SCS CN (Composite) 71.550
Area (User Defined) 15,742.8500 ft2
Maximum Retention 3.98 in
(Pervious)
Maximum Retention .
(Pervious, 20 percent) 0.80 i
Cumulative Runoff
Cumglative Runoff Depth 0.97 in
(Pervious)
Runoff Volume (Pervious) 1,269.96 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 1,270.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 19.01 min
Computational Time 2.53 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.29 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Unit Hydrograph Summary Return Event: 2 years
Label: AREA 1B Bypass - Post-Development - Pervious Storm Event: 2-Year
Scenario: 2-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 12.67 min

Unit receding limb, Tr 50.69 min

Total unit time, Tb 63.37 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 2-Year

Storm Event 2-Year
Return Event 2 years
Duration 4,320.00 min
Depth 3.30 in
g'érg; [())cf> SCit(:er)lcentratlon 19,01 min

Area (User Defined) 15,742.8500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: 2-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

669.00 0.00 0.00 0.00 0.00 0.00
684.00 0.00 0.00 0.01 0.01 0.01
699.00 0.01 0.01 0.02 0.03 0.04
714.00 0.05 0.06 0.09 0.13 0.17
729.00 0.21 0.24 0.25 0.25 0.23
744.00 0.22 0.20 0.18 0.16 0.14
759.00 0.12 0.10 0.09 0.08 0.07
774.00 0.07 0.06 0.06 0.06 0.05
789.00 0.05 0.05 0.05 0.05 0.04
804.00 0.04 0.04 0.04 0.04 0.04
819.00 0.04 0.04 0.04 0.04 0.04
834.00 0.04 0.04 0.04 0.03 0.03
849.00 0.03 0.03 0.03 0.03 0.03
864.00 0.03 0.03 0.03 0.03 0.03
879.00 0.03 0.03 0.03 0.03 0.03
894.00 0.03 0.03 0.03 0.03 0.03
909.00 0.03 0.03 0.03 0.02 0.02
924.00 0.02 0.02 0.02 0.02 0.02
939.00 0.02 0.02 0.02 0.02 0.02
954.00 0.02 0.02 0.02 0.02 0.02
969.00 0.02 0.02 0.02 0.02 0.02
984.00 0.02 0.02 0.02 0.02 0.02
999.00 0.02 0.02 0.02 0.02 0.02
1,014.00 0.02 0.02 0.02 0.02 0.02
1,029.00 0.02 0.01 0.01 0.01 0.01
1,044.00 0.01 0.01 0.01 0.01 0.01
1,059.00 0.01 0.01 0.01 0.01 0.01
1,074.00 0.01 0.01 0.01 0.01 0.01
1,089.00 0.01 0.01 0.01 0.01 0.01
1,104.00 0.01 0.01 0.01 0.01 0.01
1,119.00 0.01 0.01 0.01 0.01 0.01
1,134.00 0.01 0.01 0.01 0.01 0.01
1,149.00 0.01 0.01 0.01 0.01 0.01
1,164.00 0.01 0.01 0.01 0.01 0.01
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious

Scenario: 2-Year

Time on left represents time for first value in each row.

Time
(min)
1,179.00
1,194.00
1,209.00
1,224.00
1,239.00
1,254.00
1,269.00
1,284.00
1,299.00
1,314.00
1,329.00
1,344.00
1,359.00
1,374.00
1,389.00
1,404.00
1,419.00
1,434.00
1,449.00
1,464.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Return Event: 2 years
Storm Event: 2-Year

Flow
(ft3/s)
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Routing Calculations.ppc
7/26/2022
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Subsection: Unit Hydrograph Summary
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
'(I'ér:;l:“())gscit(;r)lcentratlon 19.01 min

Area (User Defined) 15,742.8500 ft2

Computational Time

2.53 min
Increment
Time to Peak (Computed) 735.05 min
Flow (Peak, Computed) 0.61 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 735.00 min
Flow (Peak Interpolated 3
Output) 0.60 ft3/s

Drainage Area

SCS CN (Composite) 71.550

Area (User Defined)
Maximum Retention

15,742.8500 ft2

(Pervious) 3.98in

Maximum Retention .

(Pervious, 20 percent) 0.80 i
Cumulative Runoff

Cumglative Runoff Depth 216 in

(Pervious)

Runoff Volume (Pervious) 2,835.16 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 2,835.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 19.01 min
Computational Time 2.53 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.29 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations.ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W
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Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: AREA 1B Bypass - Post-Development - Pervious Storm Event: 10-Year
Scenario: 10-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 12.67 min

Unit receding limb, Tr 50.69 min

Total unit time, Tb 63.37 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations.ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 32 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 10-Year

Storm Event 10-Year
Return Event 10 years
Duration 4,320.00 min
Depth 5.00 in
'(I'é?;ggscit(;r)lcentratlon 19.01 min

Area (User Defined) 15,742.8500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 10 years
Storm Event: 10-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
579.00 0.00 0.00 0.00 0.00 0.00
594.00 0.00 0.00 0.00 0.00 0.00
609.00 0.01 0.01 0.01 0.01 0.01
624.00 0.01 0.01 0.01 0.01 0.01
639.00 0.01 0.01 0.01 0.02 0.02
654.00 0.02 0.02 0.02 0.02 0.02
669.00 0.02 0.03 0.03 0.03 0.03
684.00 0.04 0.04 0.04 0.05 0.05
699.00 0.06 0.07 0.09 0.11 0.13
714.00 0.16 0.21 0.27 0.35 0.45
729.00 0.53 0.59 0.60 0.58 0.53
744.00 0.48 0.43 0.39 0.34 0.29
759.00 0.25 0.22 0.19 0.17 0.15
774.00 0.14 0.13 0.12 0.11 0.11
789.00 0.10 0.10 0.09 0.09 0.09
804.00 0.09 0.09 0.08 0.08 0.08
819.00 0.08 0.08 0.08 0.07 0.07
834.00 0.07 0.07 0.07 0.07 0.07
849.00 0.07 0.06 0.06 0.06 0.06
864.00 0.06 0.06 0.06 0.06 0.06
879.00 0.06 0.06 0.06 0.06 0.05
894.00 0.05 0.05 0.05 0.05 0.05
909.00 0.05 0.05 0.05 0.05 0.05
924.00 0.05 0.05 0.05 0.04 0.04
939.00 0.04 0.04 0.04 0.04 0.04
954.00 0.04 0.04 0.04 0.04 0.04
969.00 0.04 0.04 0.03 0.03 0.03
984.00 0.03 0.03 0.03 0.03 0.03
999.00 0.03 0.03 0.03 0.03 0.03
1,014.00 0.03 0.03 0.03 0.03 0.03
1,029.00 0.03 0.03 0.03 0.03 0.03
1,044.00 0.03 0.03 0.03 0.03 0.03
1,059.00 0.03 0.03 0.02 0.02 0.02
1,074.00 0.02 0.02 0.02 0.02 0.02
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 10-Year

Time on left represents time for first value in each row.

Time
(min)
1,089.00
1,104.00
1,119.00
1,134.00
1,149.00
1,164.00
1,179.00
1,194.00
1,209.00
1,224.00
1,239.00
1,254.00
1,269.00
1,284.00
1,299.00
1,314.00
1,329.00
1,344.00
1,359.00
1,374.00
1,389.00
1,404.00
1,419.00
1,434.00
1,449.00
1,464.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00

Flow
(ft3/s)
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Return Event: 10 years
Storm Event: 10-Year

Flow
(ft3/s)
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
(N/A)

Routing Calculations.ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
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Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
Time of Concentration .

- 9.91 min
(Composite)

Area (User Defined) 21,090.5000 ft2

Computational Time

1.32 min
Increment
Time to Peak (Computed) 728.05 min
Flow (Peak, Computed) 2.42 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 723.00 min
Flow (Peak Interpolated 2.39 ft3/s

Output)

Drainage Area

SCS CN (Composite) 74.000
Area (User Defined) 21,090.5000 ft2
Maximum Retention

(Pervious) 3.51in

Maximum Retention .

(Pervious, 20 percent) 0.70 in
Cumulative Runoff

Cumglative Runoff Depth 526 in

(Pervious)

Runoff Volume (Pervious) 9,240.96 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 9,242.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 2.91 min
Computational Time 1.32 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 3.32 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations (NOAA).ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100-Year

PondPack CONNECT Edition
[10.02.00.01]
Page 1 of 19



Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 100-Year

Return Event: 100 years

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

6.61 min
26.43 min
33.03 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 2 of 19



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post Development - Pervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
Time of Concentration .

- 9.91 min
(Composite)

Area (User Defined) 21,090.5000 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

411.00 0.00 0.00 0.00 0.00 0.00
426.00 0.00 0.00 0.00 0.00 0.00
441.00 0.01 0.00 0.00 0.01 0.01
456.00 0.01 0.01 0.01 0.01 0.01
471.00 0.01 0.01 0.01 0.01 0.01
486.00 0.01 0.02 0.02 0.02 0.02
501.00 0.02 0.02 0.02 0.02 0.02
516.00 0.02 0.02 0.02 0.02 0.03
531.00 0.03 0.03 0.03 0.03 0.04
546.00 0.04 0.05 0.04 0.04 0.04
561.00 0.04 0.05 0.05 0.05 0.05
576.00 0.05 0.05 0.05 0.05 0.05
591.00 0.06 0.06 0.07 0.07 0.07
606.00 0.07 0.07 0.07 0.07 0.08
621.00 0.09 0.10 0.11 0.11 0.11
636.00 0.10 0.11 0.11 0.11 0.11
651.00 0.11 0.12 0.13 0.13 0.14
666.00 0.14 0.15 0.16 0.18 0.19
681.00 0.20 0.21 0.23 0.23 0.25
696.00 0.30 0.36 0.45 0.55 0.67
711.00 0.79 0.94 1.17 1.60 2.04
726.00 2.33 2.39 2.12 1.76 1.47
741.00 1.27 1.10 0.95 0.80 0.67
756.00 0.55 0.46 0.41 0.38 0.36
771.00 0.35 0.34 0.33 0.30 0.28
786.00 0.26 0.26 0.25 0.25 0.23
801.00 0.22 0.22 0.21 0.21 0.21
816.00 0.21 0.21 0.21 0.21 0.23
831.00 0.23 0.21 0.19 0.18 0.17
846.00 0.17 0.17 0.17 0.17 0.17
861.00 0.17 0.15 0.14 0.15 0.16
876.00 0.15 0.14 0.15 0.16 0.15
891.00 0.14 0.13 0.13 0.13 0.14
906.00 0.16 0.18 0.15 0.12 0.12

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations (NOAA).ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 3 of 19

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years
Label: AREA 1A Basin - Post Development - Pervious Storm Event: 100-Year
Scenario: 100-Year

HYDROGRAPH ORDINATES (ft3/s)

Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

921.00 0.12 0.13 0.13 0.13 0.12
936.00 0.11 0.10 0.11 0.11 0.11
951.00 0.10 0.09 0.09 0.10 0.11
966.00 0.11 0.10 0.09 0.09 0.09
981.00 0.09 0.09 0.09 0.09 0.09
996.00 0.09 0.08 0.07 0.06 0.07
1,011.00 0.08 0.08 0.08 0.09 0.08
1,026.00 0.07 0.07 0.08 0.10 0.10
1,041.00 0.09 0.07 0.06 0.07 0.07
1,056.00 0.07 0.06 0.07 0.07 0.07
1,071.00 0.06 0.07 0.07 0.06 0.05
1,086.00 0.05 0.05 0.06 0.07 0.06
1,101.00 0.05 0.05 0.05 0.04 0.05
1,116.00 0.06 0.07 0.06 0.05 0.05
1,131.00 0.05 0.04 0.04 0.04 0.05
1,146.00 0.06 0.07 0.06 0.05 0.05
1,161.00 0.05 0.04 0.04 0.04 0.04
1,176.00 0.04 0.04 0.04 0.05 0.06
1,191.00 0.07 0.06 0.05 0.05 0.05
1,206.00 0.04 0.04 0.04 0.04 0.04
1,221.00 0.04 0.04 0.04 0.04 0.04
1,236.00 0.04 0.04 0.04 0.04 0.04
1,251.00 0.04 0.04 0.04 0.04 0.05
1,266.00 0.06 0.07 0.06 0.05 0.05
1,281.00 0.05 0.04 0.04 0.04 0.04
1,296.00 0.04 0.04 0.04 0.04 0.03
1,311.00 0.02 0.02 0.03 0.04 0.04
1,326.00 0.04 0.04 0.04 0.04 0.04
1,341.00 0.04 0.04 0.04 0.04 0.04
1,356.00 0.03 0.02 0.02 0.03 0.04
1,371.00 0.04 0.04 0.04 0.04 0.04
1,386.00 0.03 0.02 0.02 0.03 0.04
1,401.00 0.04 0.04 0.04 0.03 0.02
1,416.00 0.02 0.03 0.04 0.04 0.04
1,431.00 0.04 0.03 0.02 0.02 0.03
1,446.00 0.02 0.01 0.01 0.00 0.00
1,461.00 0.00 (N/A) (N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations (NOAA).ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 4 of 19

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
g'érg; gcf) SCito::er)lcentratlon 9.58 min

Area (User Defined) 9,990.6200 ft2

Computational Time

1.28 min
Increment
Time to Peak (Computed) 728.08 min
Flow (Peak, Computed) 1.53 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 726.00 min
Flow (Peak Interpolated 1.51 ft3/s

Output)

Drainage Area

SCS CN (Composite) 98.000
Area (User Defined) 9,990.6200 ft2
Maximum Retention

(Pervious) 0.20in

Maximum Retention .

(Pervious, 20 percent) 0.04 in
Cumulative Runoff

Cumglative Runoff Depth 8.13 in

(Pervious)

Runoff Volume (Pervious) 6,768.63 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 6,769.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 9.58 min
Computational Time 1.28 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.63 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations (NOAA).ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100-Year

PondPack CONNECT Edition
[10.02.00.01]
Page 5 of 19



Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: AREA 1A Basin - Post-Development - Impervious Storm Event: 100-Year
Scenario: 100-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 6.39 min

Unit receding limb, Tr 25.55 min

Total unit time, Tb 31.93 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations (NOAA).ppc Center [10.02.00.01]
7/26/2022 27 Siemon Company Drive Suite 200 W Page 6 of 19

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1A Basin - Post-Development - Impervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
g'érzl; gcf) SCito::er)lcentratlon 9.58 min

Area (User Defined) 9,990.6200 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

39.00 0.00 0.00 0.00 0.00 0.00
54.00 0.00 0.00 0.00 0.01 0.01
69.00 0.01 0.01 0.01 0.01 0.01
84.00 0.01 0.01 0.01 0.01 0.01
99.00 0.01 0.01 0.01 0.01 0.01
114.00 0.01 0.01 0.01 0.01 0.01
129.00 0.01 0.01 0.01 0.01 0.01
144.00 0.01 0.01 0.01 0.01 0.01
159.00 0.01 0.01 0.01 0.02 0.01
174.00 0.01 0.01 0.02 0.03 0.02
189.00 0.02 0.02 0.02 0.02 0.02
204.00 0.02 0.02 0.02 0.02 0.02
219.00 0.02 0.02 0.02 0.02 0.02
234.00 0.02 0.02 0.02 0.02 0.02
249.00 0.02 0.02 0.02 0.03 0.03
264.00 0.03 0.02 0.02 0.02 0.02
279.00 0.02 0.02 0.02 0.02 0.02
294.00 0.02 0.02 0.03 0.03 0.03
309.00 0.03 0.02 0.02 0.02 0.02
324.00 0.02 0.02 0.03 0.03 0.03
339.00 0.03 0.02 0.02 0.02 0.02
354.00 0.03 0.03 0.03 0.03 0.02
369.00 0.02 0.03 0.03 0.03 0.03
384.00 0.03 0.04 0.03 0.03 0.03
399.00 0.04 0.03 0.03 0.03 0.04
414.00 0.05 0.05 0.04 0.04 0.04
429.00 0.04 0.04 0.04 0.04 0.04
444.00 0.04 0.03 0.03 0.04 0.04
459.00 0.04 0.04 0.04 0.04 0.04
474.00 0.04 0.04 0.04 0.05 0.05
489.00 0.06 0.06 0.05 0.05 0.05
504.00 0.05 0.06 0.06 0.05 0.06
519.00 0.06 0.06 0.05 0.07 0.07
534.00 0.07 0.06 0.07 0.08 0.09

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition

Routing Calculations (NOAA).ppc Center [10.02.00.01]

7/26/2022 27 Siemon Company Drive Suite 200 W Page 7 of 19

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 100-Year

Time on left represents time for first value in each row.

Time
(min)
549.00
564.00
579.00
594.00
609.00
624.00
639.00
654.00
669.00
684.00
699.00
714.00
729.00
744.00
759.00
774.00
789.00
804.00
819.00
834.00
849.00
864.00
879.00
894.00
909.00
924.00
939.00
954.00
969.00
984.00
999.00
1,014.00
1,029.00
1,044.00
1,059.00
1,074.00
1,089.00
1,104.00
1,119.00
1,134.00
1,149.00
1,164.00
1,179.00

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Flow
(ft3/s)

Routing Calculations (NOAA).ppc

7/26/2022

0.09
0.08
0.08
0.09
0.09
0.12
0.12
0.12
0.14
0.19
0.30
0.69
1.50
0.63
0.25
0.19
0.14
0.12
0.12
0.12
0.09
0.08
0.08
0.07
0.09
0.07
0.06
0.05
0.05
0.05
0.04
0.04
0.03
0.04
0.03
0.04
0.03
0.03
0.04
0.02
0.04
0.02
0.02

Flow
(ft3/s)
0.08
0.08
0.08
0.09
0.09
0.13
0.11
0.13
0.16
0.20
0.37
0.84
1.29
0.54
0.23
0.18
0.14
0.12
0.12
0.10
0.09
0.08
0.08
0.07
0.08
0.07
0.06
0.05
0.05
0.05
0.04
0.05
0.04
0.03
0.03
0.04
0.03
0.02
0.03
0.02
0.03
0.02
0.02

Flow
(ft3/s)
0.07
0.08
0.08
0.09
0.09
0.12
0.11
0.13
0.17
0.20
0.44
1.12
1.04
0.45
0.22
0.17
0.14
0.12
0.12
0.10
0.09
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.05
0.05
0.03
0.05
0.05
0.04
0.04
0.03
0.04
0.02
0.03
0.02
0.03
0.02
0.03

Flow
(ft3/s)

0.07
0.08
0.08
0.09
0.10
0.12
0.11
0.14
0.18
0.22
0.52
1.38
0.86
0.37
0.20
0.15
0.13
0.12
0.12
0.09
0.09
0.08
0.08
0.07
0.06
0.07
0.06
0.06
0.05
0.05
0.04
0.04
0.05
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.02
0.03

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100-Year

Flow
(ft3/s)

0.07
0.08
0.09
0.09
0.11
0.12
0.12
0.14
0.18
0.25
0.60
1.51
0.73
0.30
0.19
0.14
0.12
0.12
0.13
0.09
0.09
0.08
0.08
0.09
0.07
0.06
0.05
0.06
0.05
0.05
0.04
0.04
0.05
0.03
0.03
0.03
0.03
0.03
0.02
0.03
0.02
0.02
0.04

PondPack CONNECT Edition
[10.02.00.01]
Page 8 of 19



Subsection: Unit Hydrograph (Hydrograph Table)

Label: AREA 1A Basin - Post-Development - Impervious

Scenario: 100-Year

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Time Flow
(min) (ft3/s)
1,194.00
1,209.00
1,224.00
1,239.00
1,254.00
1,269.00
1,284.00
1,299.00
1,314.00
1,329.00
1,344.00
1,359.00
1,374.00
1,389.00
1,404.00
1,419.00
1,434.00
1,449.00

0.03
0.02
0.02
0.02
0.02
0.04
0.02
0.02
0.01
0.02
0.02
0.01
0.02
0.01
0.02
0.02
0.01
0.01

Flow
(ft3/s)
0.03
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.01
0.02
0.02
0.01
0.00

Flow
(ft3/s)
0.03
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.01
0.00

Flow
(ft3/s)

0.02
0.02
0.02
0.02
0.03
0.03
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.01
0.02
0.02
0.00

Return Event: 100 years
Storm Event: 100-Year

Flow
(ft3/s)
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.01
0.02
0.02
0.01
0.02
0.01
0.02
0.01
0.02
0.01
(N/A)

Routing Calculations (NOAA).ppc
7/26/2022

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

PondPack CONNECT Edition
[10.02.00.01]
Page 9 of 19



Subsection: Unit Hydrograph Summary

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 100-Year

Return Event: 100 years

Storm Event: 100-Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100-Year
100 years
4,320.00 min
8.37 in

2.15 min
838.0900 ft2

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.29 min

725.84 min
0.14 ft3/s
3.00 min

723.00 min

0.14 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

98.000
838.0900 ft2

0.20 in

0.04 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

8.13in
567.80 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume

568.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc
7/26/2022

Center

27 Siemon Company Drive Suite 200 W

2.15 min
0.29 min

483.432

0.749
1.670

0.61 ft3/s

PondPack CONNECT Edition
[10.02.00.01]
Page 10 of 19

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 100-Year

Return Event: 100 years

Storm Event:

SCS Unit Hydrograph Parameters

Unit peak time, Tp
Unit receding limb, Tr
Total unit time, Tb

1.43 min
5.73 min
7.17 min

Bentley Systems, Inc. Haestad Methods Solution

Routing Calculations (NOAA).ppc Center

7/26/2022 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

100-Year

PondPack CONNECT Edition

[10.02.00.01]
Page 11 of 19



Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years

Label: AREA 1B Bypass - Post-Development -
Impervious

Scenario: 100-Year

Storm Event: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
Time of Concentration .

- 2.15 min
(Composite)
Area (User Defined) 838.0900 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min
Time on left represents time for first value in each row.

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

132.00 0.00 0.00 0.00 0.00 0.00
147.00 0.00 0.00 0.00 0.00 0.00
162.00 0.00 0.00 0.00 0.00 0.00
177.00 0.00 0.00 0.00 0.00 0.00
192.00 0.00 0.00 0.00 0.00 0.00
207.00 0.00 0.00 0.00 0.00 0.00
222.00 0.00 0.00 0.00 0.00 0.00
237.00 0.00 0.00 0.00 0.00 0.00
252.00 0.00 0.00 0.00 0.00 0.00
267.00 0.00 0.00 0.00 0.00 0.00
282.00 0.00 0.00 0.00 0.00 0.00
297.00 0.00 0.00 0.00 0.00 0.00
312.00 0.00 0.00 0.00 0.00 0.00
327.00 0.00 0.00 0.00 0.00 0.00
342.00 0.00 0.00 0.00 0.00 0.00
357.00 0.00 0.00 0.00 0.00 0.00
372.00 0.00 0.00 0.00 0.00 0.00
387.00 0.00 0.00 0.00 0.00 0.00
402.00 0.00 0.00 0.00 0.01 0.01
417.00 0.00 0.00 0.00 0.00 0.00
432.00 0.00 0.00 0.00 0.00 0.00
447.00 0.00 0.00 0.00 0.00 0.00
462.00 0.00 0.00 0.00 0.00 0.00
477.00 0.00 0.00 0.01 0.01 0.00
492.00 0.00 0.00 0.00 0.01 0.01
507.00 0.00 0.00 0.01 0.01 0.00
522.00 0.00 0.01 0.01 0.00 0.00
537.00 0.01 0.01 0.01 0.01 0.01
552.00 0.01 0.01 0.01 0.01 0.01
567.00 0.01 0.01 0.01 0.01 0.01
582.00 0.01 0.01 0.01 0.01 0.01
597.00 0.01 0.01 0.01 0.01 0.01
612.00 0.01 0.01 0.01 0.01 0.01

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years

Label: AREA 1B Bypass - Post-Development -

. Storm Event: 100-Year
Impervious
Scenario: 100-Year
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

627.00 0.01 0.01 0.01 0.01 0.01
642.00 0.01 0.01 0.01 0.01 0.01
657.00 0.01 0.01 0.01 0.01 0.02
672.00 0.02 0.02 0.02 0.02 0.02
687.00 0.02 0.02 0.03 0.03 0.04
702.00 0.04 0.05 0.05 0.07 0.07
717.00 0.13 0.14 0.14 0.14 0.08
732.00 0.07 0.06 0.05 0.04 0.04
747.00 0.03 0.03 0.02 0.02 0.02
762.00 0.02 0.02 0.02 0.02 0.02
777.00 0.01 0.01 0.01 0.01 0.01
792.00 0.01 0.01 0.01 0.01 0.01
807.00 0.01 0.01 0.01 0.01 0.01
822.00 0.01 0.01 0.01 0.01 0.01
837.00 0.01 0.01 0.01 0.01 0.01
852.00 0.01 0.01 0.01 0.01 0.01
867.00 0.01 0.01 0.01 0.01 0.01
882.00 0.01 0.01 0.01 0.01 0.01
897.00 0.01 0.01 0.01 0.01 0.00
912.00 0.00 0.01 0.01 0.01 0.01
927.00 0.01 0.01 0.00 0.00 0.01
942.00 0.01 0.00 0.00 0.00 0.00
957.00 0.01 0.01 0.00 0.00 0.00
972.00 0.00 0.00 0.00 0.00 0.00
987.00 0.00 0.00 0.00 0.00 0.00
1,002.00 0.00 0.00 0.00 0.00 0.00
1,017.00 0.00 0.00 0.00 0.00 0.01
1,032.00 0.01 0.00 0.00 0.00 0.00
1,047.00 0.00 0.00 0.00 0.00 0.00
1,062.00 0.00 0.00 0.00 0.00 0.00
1,077.00 0.00 0.00 0.00 0.00 0.00
1,092.00 0.00 0.00 0.00 0.00 0.00
1,107.00 0.00 0.00 0.00 0.00 0.00
1,122.00 0.00 0.00 0.00 0.00 0.00
1,137.00 0.00 0.00 0.00 0.00 0.00
1,152.00 0.00 0.00 0.00 0.00 0.00
1,167.00 0.00 0.00 0.00 0.00 0.00
1,182.00 0.00 0.00 0.00 0.00 0.00
1,197.00 0.00 0.00 0.00 0.00 0.00
1,212.00 0.00 0.00 0.00 0.00 0.00
1,227.00 0.00 0.00 0.00 0.00 0.00
1,242.00 0.00 0.00 0.00 0.00 0.00

Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
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Subsection: Unit Hydrograph (Hydrograph Table) Return Event: 100 years

Label: AREA 1B Bypass - Post-Development -

. Storm Event: 100-Year
Impervious
Scenario: 100-Year
HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min
Time on left represents time for first value in each row.
Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)

1,257.00 0.00 0.00 0.00 0.00 0.00
1,272.00 0.00 0.00 0.00 0.00 0.00
1,287.00 0.00 0.00 0.00 0.00 0.00
1,302.00 0.00 0.00 0.00 0.00 0.00
1,317.00 0.00 0.00 0.00 0.00 0.00
1,332.00 0.00 0.00 0.00 0.00 0.00
1,347.00 0.00 0.00 0.00 0.00 0.00
1,362.00 0.00 0.00 0.00 0.00 0.00
1,377.00 0.00 0.00 0.00 0.00 0.00
1,392.00 0.00 0.00 0.00 0.00 0.00
1,407.00 0.00 0.00 0.00 0.00 0.00
1,422.00 0.00 0.00 0.00 0.00 0.00
1,437.00 0.00 0.00 0.00 (N/A) (N/A)
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Subsection: Unit Hydrograph Summary
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
'(I'ér:;l:“())gscit(;r)lcentratlon 19.01 min

Area (User Defined) 15,742.8500 ft2

Computational Time

2.53 min
Increment
Time to Peak (Computed) 732.52 min
Flow (Peak, Computed) 1.41 ft3/s
Output Increment 3.00 min
Time to Flow (Peak .
Interpolated Output) 735.00 min
Flow (Peak Interpolated 3
Output) 1.41 ft3/s

Drainage Area

SCS CN (Composite) 71.550

Area (User Defined)
Maximum Retention

15,742.8500 ft2

(Pervious) 3.98in

Maximum Retention .

(Pervious, 20 percent) 0.80 i
Cumulative Runoff

Cumglative Runoff Depth 4.97 in

(Pervious)

Runoff Volume (Pervious) 6,516.58 ft3

Hydrograph Volume (Area under Hydrograph curve)

Volume 6,517.00 ft3

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 19.01 min
Computational Time 2.53 min
Increment
Unit Hydrograph Shape 483.432
Factor
K Factor 0.749
Receding/Rising, Tr/Tp 1.670
Unit peak, gp 1.29 ft3/s
Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations (NOAA).ppc Center
7/26/2022 27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: AREA 1B Bypass - Post-Development - Pervious Storm Event: 100-Year
Scenario: 100-Year

SCS Unit Hydrograph Parameters

Unit peak time, Tp 12.67 min

Unit receding limb, Tr 50.69 min

Total unit time, Tb 63.37 min
Bentley Systems, Inc. Haestad Methods Solution PondPack CONNECT Edition
Routing Calculations (NOAA).ppc Center [10.02.00.01]
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious
Scenario: 100-Year

Storm Event 100-Year
Return Event 100 years
Duration 4,320.00 min
Depth 8.37in
'(I'é?;ggscit(;r)lcentratlon 19.01 min

Area (User Defined) 15,742.8500 ft2

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Return Event: 100 years
Storm Event: 100-Year

Time Flow Flow Flow Flow Flow
(min) (ft3/s) (ft3/s) (ft3/s) (ft3/s) (ft3/s)
456.00 0.00 0.00 0.00 0.00 0.00
471.00 0.00 0.00 0.00 0.00 0.00
486.00 0.00 0.01 0.01 0.01 0.01
501.00 0.01 0.01 0.01 0.01 0.01
516.00 0.01 0.01 0.01 0.01 0.01
531.00 0.01 0.01 0.02 0.02 0.02
546.00 0.02 0.02 0.02 0.02 0.02
561.00 0.02 0.02 0.03 0.03 0.03
576.00 0.03 0.03 0.03 0.03 0.03
591.00 0.03 0.03 0.04 0.04 0.04
606.00 0.04 0.04 0.04 0.04 0.05
621.00 0.05 0.05 0.06 0.06 0.06
636.00 0.07 0.07 0.07 0.07 0.07
651.00 0.07 0.07 0.08 0.08 0.08
666.00 0.09 0.09 0.09 0.10 0.11
681.00 0.12 0.12 0.13 0.14 0.15
696.00 0.16 0.18 0.21 0.26 0.31
711.00 0.38 0.46 0.56 0.70 0.89
726.00 1.10 1.29 1.40 1.41 1.33
741.00 1.21 1.08 0.96 0.84 0.73
756.00 0.63 0.54 0.47 0.40 0.36
771.00 0.32 0.30 0.28 0.26 0.24
786.00 0.23 0.21 0.20 0.19 0.19
801.00 0.18 0.17 0.17 0.16 0.16
816.00 0.16 0.15 0.15 0.15 0.16
831.00 0.16 0.16 0.16 0.15 0.14
846.00 0.14 0.13 0.13 0.13 0.13
861.00 0.12 0.12 0.12 0.11 0.11
876.00 0.11 0.11 0.11 0.11 0.11
891.00 0.11 0.11 0.10 0.10 0.10
906.00 0.10 0.11 0.11 0.11 0.10
921.00 0.10 0.09 0.09 0.09 0.09
936.00 0.09 0.09 0.08 0.08 0.08
951.00 0.08 0.08 0.07 0.07 0.07

Bentley Systems, Inc. Haestad Methods Solution
Routing Calculations (NOAA).ppc Center
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Subsection: Unit Hydrograph (Hydrograph Table)
Label: AREA 1B Bypass - Post-Development - Pervious

Scenario: 100-Year

HYDROGRAPH ORDINATES (ft3/s)
Output Time Increment = 3.00 min

Time on left represents time for first value in each row.

Time Flow

(min) (ft3/s)
966.00
981.00
996.00
1,011.00
1,026.00
1,041.00
1,056.00
1,071.00
1,086.00
1,101.00
1,116.00
1,131.00
1,146.00
1,161.00
1,176.00
1,191.00
1,206.00
1,221.00
1,236.00
1,251.00
1,266.00
1,281.00
1,296.00
1,311.00
1,326.00
1,341.00
1,356.00
1,371.00
1,386.00
1,401.00
1,416.00
1,431.00
1,446.00
1,461.00

0.08
0.07
0.06
0.05
0.06
0.07
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.04
0.04
0.03
0.03
0.03
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.03
0.02
0.02
0.03
0.02
0.00

Flow
(ft3/s)
0.08
0.07
0.06
0.05
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.04
0.04
0.03
0.03
0.03
0.04
0.04
0.03
0.02
0.03
0.03
0.03
0.03
0.02
0.03
0.02
0.03
0.02
0.00

Flow
(ft3/s)
0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.04
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.02
0.03
0.03
0.02
0.03
0.02
0.03
0.02
0.02
0.01
0.00

Flow
(ft3/s)

0.07
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.03
0.04
0.03
0.03
0.04
0.03
0.03
0.03
0.03
0.04
0.03
0.03
0.02
0.03
0.03
0.02
0.03
0.02
0.03
0.02
0.02
0.01
0.00

Return Event: 100 years
Storm Event: 100-Year

Flow
(ft3/s)

0.07
0.06
0.05
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.04
0.03
0.04
0.04
0.03
0.03
0.03
0.03
0.04
0.03
0.03
0.02
0.03
0.03
0.02
0.03
0.02
0.02
0.03
0.02
0.01
0.00

Routing Calculations (NOAA).ppc
7/26/2022
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Appendix E

Pipe Calculations
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Appendix F

Groundwater Recharge & Mounding

14



¢S50 =OMda3

(un)

P0°'L = O3

66} =OMAd

(un)

66'€ =OMd

(sabeuane eale) suone|nojen sidjaweled Asualoyyg abieyosay

‘seale 9say) UIYIM J|Ing 8q [|m A)jioey uonelyul ue ji paiinbai Ajuo ale sease snoiasadwi oy adA} 105

“J9A0D pUET BY) SE ,Sealy snolaiadul, 19919 S10| PIEPUE)S JO SPISINO Seale snolAladwl 104 SUOHEINO|eD Ul pash 1o pake|dsip

90 J0U [IM 0=V YIIM SMOY "SBLJUS JuawiBas IN0A usamiaq Ul (=Y YIm) SMOJ sjue|q 8AES| J,uo( "PJemumop pasooid pue

a|qe) 8y} Jo doj 8y} wioy UeIS “[10S J08I8S UBY) ‘ISA0D PUET GG-¥ 1 109]8S UaY) ‘eale ay) Jajus isily ‘Juswbas pue| yoes 104

(eayoano)l  FLEGL =po1ag abieysay jenuuy juawdojorag-}sod
628°0L (1bs) eary %001 = 9AI9Sald 0} 9bJieyday |enuuy padojansg-aid Jo % S3|qeL suonIpuo) JusWdO[oAS(-}SOd PUE JusidO[oAa(-aid U} [[1} O} 2JNpadoid
snoinsadw|
1ejoL
G0.'GE 06 T uonenoje) sjuswalinbay abieysay |enuuy 610°LS 6CL
(yno) () (y-no) ()
ableyoay abieyoay L = |ejoL ableyoay abieyoay Vi = |ejol
lenuuy [enuuy lenuuy [enuuy
|ejo ] ejol |ejo ] |ejol
Sl 13
143 L
€l <l
(4% ZL
L [
oL oL
6 6
8 8
- 00 ETIGEN] seaJe snoiasadw 26500 | £ .
262's €Cl ajineay aoeds uadQ y8LL0 | 9 9
1SL°L [ x4% a|Ineay SPOOM G1€00 | S S
266°L 14°] uuad MIp ‘|9ABID Lo |V v
- 00 uuad seaJe snoiasadw v68L'0 | € €
5808l €L uuad aoeds uado 8vovo | € €eL'ol 6721 3||iAeay SPOOM 120 |2
¥85°8 6721 uuad SPOOM 6€8L0 | } Sv6°0v 6721 uuad SPOOM 22180 |1
(no) () (saioe) | yuawbeg (4no) (u) (saioe) | yuawbeg
obieyoay abieyoay 108 JaA0D pue 6G-¥ 1 obieyoay abieyoay 1o 19A0D pueT] 66-y 1
ealy pue ealy pue
|enuuy lenuuy |enuuy lenuuy
suonipuo) padojanag-jsod suonipuod padojanag-aid
12/90/01 :9)eq sisAjeuy 8y'L sy dML NITYNV¥4 “0D LISYINO0S
Jojoey (un)
w@..wr_omm_ Jajempuno.ls ”:O_“_.Q_._omwn_ anewn|o d [enuuy 1 diysumoy Josje8
abeJany

10°'Sd1061

:awe) jo9foid

(ze-¥so uo paseq) sisAjeuy abieyosay Jajempunols) jenuuy




"uopng ,dwiy % JpA }inejed, syl

119 uoyeunBluod }nejep sy} 0} 3oeq 06 oL "dNEP 10 dNAY
10} DA|0S UBY) pue A}I|I08) UOKEI)JUI INOA 0} PajosuU0d Aoalip eale snolasadwi o) dwily pue anjea Jebie) Jnok o} Jap 1es Juswalinbai abieyoal ayy Jo Wed Ajuo abieyoas o} JI-AlT € 10 JING J9|[BWS e Joj SAJ0S O]
"dINg 8U} 0} 3|qejIeAE S| Bale snojaladwl a1ius woly yound ayy Buiwnsse juswalinbal abieydas aiius ay) ajpuey o} 4iNg a|Buls e 4o} uonnjos smojje siy] “ebed siy} uo dwiy, pue JopA,

0} }98ys ,ab1eyo9y [enuuy, sy} woly dwiy, eale snoiadwi pasodold g0} pue JopA, SwnjoA ableysal yoyap ()0} JO sanjea ay) subisse jeayspealds ay) Jnejop Ag :sawinjoA abieysal Juaiayip J0) SA|0S 0} MOH

*$9SS0| JOUJO PUB MOJ} [e18}E| JO UOIRIDPISUOD BUIMO|[E JOAOD) PUET SIU} O} BUOZ J00 MO|[BYS B pue adA} 10s ayi|

ealy ‘dwy| Jano

ul 0Ll p
Juswsalinbay abieyoay
Aq paulWIe}ep SE 048Z J0U NG [BWIUIW 8] [IM DAY .SBa.. snolaladwl, 108]8S NOA Ji JNG JO UoieooT] uswbag % %lZh UHMHM__._NHHAW_ ul LSy Bred d lenuuy ebeiseny
H (]
puej Jo4 "sAep ¢ ueyy ssa| ul Aydwa 0} NG 40} yBnous |jews s| pajos|es JNGP @Ins aew ‘dJNgP O} SA1asuss! % pabieyosy
%L VS HouNYyY, sjun ou 8yl Joyoe-g lojoe onewlo
(]
ale s)insay "suolje|nojed asay) U paoubl are 4Ng Aq paidnooo eale ayy pue Buljy o} Joud uonenul JNg Jo % o o pajesyyu| ) OX3p JepIsuod
ul
L Houny%p ) St oMya 0} PaIPON DM
uorJod 8y "aWnN|oA JI91jap =dWN|OA UYdaJ ayew o} pajepdn ale suoisuswip dNg Ja)e Ajuo ajeinodoe si ubisapd % Jouny awedsq
%6°LL EJUIEN Y, ul L€ OMY | Anoede) ssjep) BUOZ J00y
. (]
SALON ¥AHLO| Pdbreyoey ) Kouaog . . (eauy snoinsadwi 1obie) Jo)
UORELILU| %/ %L°S9 abieyoay 4Ng Bay wbs L66'6 dury ealy snoinladw| -1sod
sjuasaiday ;
YO <--Uoiedo] dig (swnjon
wnol 8L€°LL 5618105 mM__H__m> wno| yLeGL J8PA abieyoa) palisap Jo)
HooH diNg | v abieyoay yoyeq a-1sod
MO <99y X3P sI9)ouWIeIe g PIje[NI[B)) IUBULIOJIdJ WIISAS JIYSHI0AA 9318YIY [BNUUY WO.IJ SI)WR.IR
MO <--329y)D dINgP Wno| Ly6 dNEA SWN|OA dING
abJeyoay [enuuy Ajsnies o) wajqoid aA|0S <-8duejeg SWN|OA ssapiun 0 onely dwiy/dnavy
SHOVSSHIA IDHAHD NOLLVINDTVD SIdjuwre.red 9ZI§ paje[nofe)) JING
paulwId}epun 10
paINquIsIp SI UORESOT 4 0J8Z Induj
ssspiun 14 dingbes ‘
dINg Jo uoneoo Juswbeg
pueT Juswdo|arap-}sod
i ealy ‘dwl JOAO ‘bAY| i ndiNgpP=<8q Isnw ‘dNg
ul gle painyded youny ul st ox3p J0 @oepNs Jamoj jo yydaq
. ealy "dw JoAo “Bay ) ] ding . (punoib
ul - 6°02 PapIAOIy 8BIEYIY ul 9€°0 OMY3Y JYU| J8pun DAY Jo ul 4 NdINEP | anoge yi aanebau) soepns
uonod Aldwg dINg 9y} Jo [ons] Jaddn
a1nyded 0} OX3P 19pISU0d a|qeLieA ubisap ay} si siuy
ul P ubisa ul A ul i
) vl 159pd llejuiey] jo sayou| ' o oMuas 0} PAUIPON DMAT ) 9c dwap ‘yideq aAoeys dING
abieyoay |einjeN
. ainydeo o} . . o
ul Tl ubisepp Jouny 40 saydU| ul 86°0 JMy3 d-1sod Jepun DY 40 wbs| 9°l6ey dingy ealy dNg
uoiuod Aidwg
jun  anjep Joquis 19)owieled an anjep [oqWAS 19)owieled jun anjep loquis 19)oweled
saI9)oweae g ugISo(] 331eYIRY sid)oueaed paje[nde) Aydeded a9)eA) dU07Z 100y s19)ouweaed ynduy JING 9518y

NISVE NOILVHLTIANI

12/90/0L

adAl @it 1o dNg

aje( sisAjeuy |

ab.eyo9y Jajempuno.s

uondiosag

10°'Sd1L061
aweN 399loid|




'SUOISNDUO0D pue s3jnNsad ay3 bulAjiasnl pue sabueyd ayy Huiuawnoop Joy

d|qisuodsau s| Jasn ay3 ‘39ayspealds syl 03 apew aJle sabueyd JI "39ayspeadds ayj 0] apew sabueyd Aue Jo saousnbasuod ay)
Joj Ajjigqisuodsad ou sswnsse S9SN ayl "Jodad paysiignd sosn bulAuedwodde syl ul pajuasald sjinsad ul Jualayul aJde eyl
suoipduwinsse BulAlJapun JO SUOIIR|OIA pue ‘sai3ljigeisul [ealawnu ‘3ndino snoauoJdla (03 pajiwl] 29 Jou Aew Ing ‘apnjdoul pjnod
saouanbasuod asay| ‘saousanbasuod 3|gedisapun ‘papualjuiun dABY pPIN0d SHSN Y3 WO} uolssiusuel) 1ayje (paljinads-1asn se
palJjuapl sanjeA ueyl Jayjo) 3oayspealds ay) 03 apew sabueyd Auy "SUOIFIPUOD 31IS palIDads-19sn U0 paseq San|eA aje|ndjed
03 JO ,Sulseq uoneJjjiyul J93emuwlols |eanayiodAy yieasusq bBuipunow Jajempunods), Z0TS-0T0Z Hoday suonebisaaul
JIJ1IIUBIDS SHSN SY3 Ul pajuaWNIop sanjeA ajedijdad 0] bulysim asoyy 10 9doualuaAuod e se dijgnd |etauab ayj o3 a|qe|ieae
Speuw S| uiseq uoineayjyul ue yieausq buipunow Jajem-punodb Joj uonenbs (£96T) ysniueH ayi buiajos 19ayspeauds syl

0020 Jouwieosiqg
0Tz 00 06T 08T OZT 09T OST Ovl O€T O¢CT OIT 00T 06 O08 OL 09 05 Oy Of 0OC O
,_,j___W_____,_____,____________________ooo.o
— 0020
’ 0070
0090
0080
000°T 961
ﬁ 007'T 26T
. 88T
00v'T
e— o * * > . v8T
009°T 08T
199} Ul ‘(1) uiseg uonesljiyu] yyeauaq Suipuno Ja1empunoln 001
SL
0s
MO d3e|ndje)-ay mo~
199} Ul ‘uoijdalip 1934 ul ‘Sulpuno\
X Ul uiseq Jo 191udd 191em-puno.n
woJy dduelsig
(poriad uonesyjiyul Jo pud 1e uiseq JO 191U Yyleauaq) Suipunow J91eMpunoss wnwixep (xew)yy 981’1
(porsad uonesyjiyul J0 puad 1€ UISeq JO 193U YIB3UI() SUO0Z PAJLINIES JO SSDUNDIYL WINWIXEA (xew)y 981’
(193}) auoz pajeanies jo ssaudlys [entul o)y 00°¢
(sanoy) pouad uonesjiyui Jo uoneing 1 LL'0
(3934 U1 ‘uondaap A) uiseq jo Yipim z/1 A 0009
(3994 u1 ‘uondauIp X) uiseq jo Yyisud| /1 X S6t°' 81
ue|d |e1seo0d ay3 apisIno Y=y ‘uejd |e1s0d ay1 ul (Y) a1ey 981eyd2ayXs = y) uyy 0S°€
(4y/u1) Auanonpuod s1nelpAy [ejuoziioH
pa3ywqns si ejep 1593 qe| e eyl papinoad g0 SI anjeA Xew (ST 0 SI dn|eA }nejap As 0ST°0
(ssajuoisuawip) As ‘piaiA oyads
(4y/u) (91e4 ANjiqeawaad) ales adieyday b4 0S°€

sanjeA ndu|



'SUOISNDUO0D pue s3jnNsad ay3 bulAjiasnl pue sabueyd ayy Huiuawnoop Joy

d|qisuodsau s| Jasn ay3 ‘39ayspealds syl 03 apew aJle sabueyd JI "39ayspeadds ayj 0] apew sabueyd Aue Jo saousnbasuod ay)
Joj Ajjigqisuodsad ou sswnsse S9SN ayl "Jodad paysiignd sosn bulAuedwodde syl ul pajuasald sjinsad ul Jualayul aJde eyl
suoipduwinsse BulAlJapun JO SUOIIR|OIA pue ‘sai3ljigeisul [ealawnu ‘3ndino snoauoJdla (03 pajiwl] 29 Jou Aew Ing ‘apnjdoul pjnod
saouanbasuod asay| ‘saousanbasuod 3|gedisapun ‘papualjuiun dABY pPIN0d SHSN Y3 WO} uolssiusuel) 1ayje (paljinads-1asn se
palJjuapl sanjeA ueyl Jayjo) 3oayspealds ay) 03 apew sabueyd Auy "SUOIFIPUOD 31IS palIDads-19sn U0 paseq San|eA aje|ndjed
03 JO ,Sulseq uoneJjjiyul J93emuwlols |eanayiodAy yieasusq bBuipunow Jajempunods), Z0TS-0T0Z Hoday suonebisaaul
JIJ1IIUBIDS SHSN SY3 Ul pajuaWNIop sanjeA ajedijdad 0] bulysim asoyy 10 9doualuaAuod e se dijgnd |etauab ayj o3 a|qe|ieae
Speuw S| uiseq uoineayjyul ue yieausq buipunow Jajem-punodb Joj uonenbs (£96T) ysniueH ayi buiajos 19ayspeauds syl

Jawiepsia

4
L 4
p

T 0000

/ 0020

/ 00v0

/ 0090

/ 0080

/ 000°T

/ 14"
00Z'T 4

/ 00v'T s'01

TT—— 6
009°T S'L
199} Ul A\SV uiseg uoijes}jijuj yieauaq M:_ﬁcso_)_ J9l}empunosn 9
S'v
€
MON 331e|ndje)-ay wﬂ
199} Ul ‘uoijdalip 1934 ul ‘Sulpuno\
X Ul uiseq Jo 191udd 191em-puno.n
woJy dduelsig
(poriad uonesyjiyul Jo pud 1e uiseq JO 191U Yyleauaq) Suipunow J91eMpunoss wnwixep (xew)yy 981’1
(porsad uonesyjiyul J0 puad 1€ UISeq JO 193U YIB3UI() SUO0Z PAJLINIES JO SSDUNDIYL WINWIXEA (xew)y 981’
(193}) auoz pajeanies jo ssaudlys [entul (ohy 00°¢
(sanoy) pouad uonesjiyui Jo uoneing 1 LL'0
(3934 U1 ‘uondaap A) uiseq jo Yipim z/1 A S6v°' 8T
(3994 uI ‘uonda.Ip X) uiseq jo Yadud| Z/1 X 0009
ue|d |e3seod ay3 apisino Y=Yy ‘ue|d |e3s0d 3y ul (y) a1ey aS4eydayxs = yy Y 0S°€
(4y/u1) Auanonpuod s1nelpAy [ejuoziioH
pa3ywqns si ejep 1593 qe| e eyl papinoad g0 SI anjeA Xew (ST 0 SI dn|eA }nejap As 0ST°0
(ssajuoisuawip) As ‘piaiA oyads
(4y/u) (91e4 ANjiqeawaad) ales adieyday b4 0S°€

sanjeA ndu|



Appendix G

BMP Calculations
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BMP Calculations

I. Small-Scale Infiltration Basin
A Parameters

Maximum Side-Slope = 3:1

Infiltration Area = 3,964 ft?

WQDS Volume = 991 ft3

Sand Layer Depth = 6 inches

Total Drainage Area = 0.71 Acre < 2.50 Acres

ii.  Drain Time
Per Chapter 9.8 of the NJDEP Stormwater BMP Manual:

WQDS Runof f Volume

— ; — < 72 Hours
Infiltration Area x Design Permeability Rate

Drain Time =

Design Permeability Rate: 3.5 inches/hour (See Soil Log 6)
Drain Time = (991 ft3)/[(3,964 ft?) x (3.50 in/hr) x (1 ft/12 in)]
= 0.86 hour < 72 hours

fil.  Separation from SHWT

Infiltration Basin Bottom Elevation = 89.30

Thickness of Sand Layer = 6 inches = 0.50 ft

Elevation of Bottom of Sand Layer = 89.30 — 0.50 = 88.80
Highest SHWT Elevation = 86.8 (See Soil Log 6)

Minimum Separation = 88.80— 86.80 = 2 feet = 2 feet
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161 Cedar Grove Lane
Franklin Township, Somerset County, NJ
Block 507.38, Lot 13

Soil Tests — 5/26/2020 — 5/27/2020

Soil Log #1
0-10" 5YR 4/3 Loam; Granular, Friable
10 - 46” 5YR 4/4 Fractured Shale; 15% Loam
46 - 81”7 5YR 4/4 Fractured Shale; 10% Loam
Isolated Mottle Area @ 46"
Water @ 57”7 (24hr Static)
Machine Refusal @ 81”
Soil Log #2
0-10" 5YR 4/3 Silt Loam; Granular, Friable
10 - 18 5YR 5/4 Silt Loam; Subangular Blocky, Friable
18 - 48 5YR 4/4 Fractured Shale; 15% Loam
48 - 84” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 34” (5YR 5/2)
Water @ 34”
Machine Refusal @ 84”
Soil Log #3
0-10" 5YR 4/3 Loam; Granular, Friable
10 - 20" 5YR 5/4 Shaly Loam; 20% Shale Gravel, Subangular Blocky, Friable
20 - 86” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 27" (5YR 5/2)
Seepage @ 36”
Machine Refusal @ 86”
Soil Log #4
0-10" 5YR 4/3 Loam; Granular, Friable
10 - 28” 5YR 4/4 Shaly Loam; Subangular Blocky, Friable
28 -71” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 35” (5YR 5/2)
Water @ 35”

Machine Refusal @ 71”

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\Soil Log Summary-5-27-2020.docx



161 Cedar Grove Lane
Franklin Township, Somerset County, NJ
Block 507.38, Lot 13

Soil Tests — 5/26/2020 — 5/27/2020

Soil Log #5
0-10” 5YR 4/3 Loam
10 - 18” 5YR 4/4 Loam
18 - 42” 5YR 4/4 Fractured Shale; 15% Loam
42 -78” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ " (5YR 5/3)
Water @ 30”
Machine Refusal @ 78”
Soil Log #6
0- 8 5YR 4/3 Silt Loam; Granular, Friable
8-20" 5YR 5/4 Silt Loam; Subangular Blocky, Friable
20 - 48” 5YR 4/4 Fractured Shale; 15% Loam
48 - 90” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 34” (5YR 5/1)
Water @ 30”
Machine Refusal @ 90”
Soil Log #7
0-10" 5YR 4/3 Loam; Subangular Blocky, Friable
10 - 28” 5YR 4/4 Shaly Loam; Subangular Blocky, Friable
28 - 80” 5YR 4/4 Fractured Shale; 10% Loam
No Mottles
Water @ 46"
Machine Refusal @ 80”
Soil Log #8
0-10" 5YR 4/3 Loam; Granular, Friable
10-18” 5YR 5/4 Shaly Loam; Subangular Blocky, Friable
18 - 50” 5YR 4/4 Fractured Shale; 10% Loam

50 - 74" 5YR 4/4 Fractured Shale; 5% Loam

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\Soil Log Summary-5-27-2020.docx



Soil Log #8 (continued)

161 Cedar Grove Lane

Franklin Township, Somerset County, NJ

Block 507.38, Lot 13

Soil Tests — 5/26/2020 — 5/27/2020

Soil Log #9

0- 10’
10 - 17"
17 - 47"
47 - 70"

5YR 4/3
5YR 5/4
5YR 4/4
5YR 4/4

No Mottles
Water @ 477
Machine Refusal @ 74”

Loam; Granular, Friable

Shaly Loam; Subangular Blocky, Friable, 30% Shale

Fractured Shale; 10% Loam

Fractured Shale; 5% Loam
Isolated Pocket of Mottles @ 36”

Water @ 45”
Machine Refusal @ 70”

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\Soil Log Summary-5-27-2020.docx



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 1 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Granular, Friable
10 - 46” 5YR 4/4 Fractured Shale; 15% Loam
46 - 81”7 5YR 4/4 Fractured Shale; 10% Loam

Isolated Mottle Area @ 46"
Water @ 57”7 (24hr Static)
Machine Refusal @ 81”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 10”
X __Massive Rock Substratum - Depth to Top 81”

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 1-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 2 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Silt Loam; Granular, Friable
10-18” 5YR 5/4 Silt Loam; Subangular Blocky, Friable
18 - 48” 5YR 4/4 Fractured Shale; 15% Loam
48 - 84” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 34” (5YR 5/2)
Water @ 34”

Machine Refusal @ 84"

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 18”
X __Massive Rock Substratum - Depth to Top 84~

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 2-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 3 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Granular, Friable
10 - 207 5YR 5/4 Shaly Loam; 20% Shale Gravel, Subangular Blocky, Friable
20 - 86” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 27" (5YR 5/2)
Seepage @ 36”

Machine Refusal @ 86”

3. Ground Water Observations:
__X_Seepage - Indicate Depth: 36"
____Pit/Boring Flooded - Depth After __24 Hours =
4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 20"
X __Massive Rock Substratum - Depth to Top 86"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 3-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 4 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Granular, Friable
10 - 28” 5YR 4/4 Shaly Loam; Subangular Blocky, Friable
28 -717 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 35” (5YR 5/2)
Water @ 35”

Machine Refusal @ 71”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 28"
X __Massive Rock Substratum - Depth to Top 71

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 4-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 5 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10” 5YR 4/3 Loam
10 - 18” 5YR 4/4 Loam
18 - 427 5YR 4/4 Fractured Shale; 15% Loam
42 - 78" 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ ” (5YR 5/3)
Water @ 30”

Machine Refusal @ 78”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 18”
X __Massive Rock Substratum - Depth to Top 78"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 5-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 6 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0- & 5YR 4/3 Silt Loam; Granular, Friable
8 - 207 5YR 5/4 Silt Loam; Subangular Blocky, Friable
20 - 487 5YR 4/4 Fractured Shale; 15% Loam
48 - 90” 5YR 4/4 Fractured Shale; 10% Loam
Mottles @ 34” (5YR 5/1)
Water @ 30”

Machine Refusal @ 90”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 20"
X __Massive Rock Substratum - Depth to Top 90"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 6-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 7 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Subangular Blocky, Friable
10 - 28” 5YR 4/4 Shaly Loam; Subangular Blocky, Friable
28 - 80" 5YR 4/4 Fractured Shale; 10% Loam
No Mottles
Water @ 46"

Machine Refusal @ 80”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 28"
X __Massive Rock Substratum - Depth to Top 80"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 7-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 8 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Granular, Friable
10-18” 5YR 5/4 Shaly Loam; Subangular Blocky, Friable
18 - 507 5YR 4/4 Fractured Shale; 10% Loam
50 - 747 5YR 4/4 Fractured Shale; 5% Loam
No Mottles
Water @ 47~

Machine Refusal @ 74"

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 18”
X __Massive Rock Substratum - Depth to Top 74"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 8-MKF-kp-6-10-2020.doc



SOMERSET COUNTY/FRANKLIN TOWNSHIP
Form 2b - Soil Log and Interpretation

Block:___507.38 Lot(s): 13 Proposed Lot:

1. Log Number 9 Method (Check One): Profile Pit: Boring:
Date Recorded:__5/26/20-5/27/20

2. Soil Log

Depth Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume %
(inches) Coarse Fragment, If Present; Structure; Moist or Dry Consistence; Mottling -
Top-Bottom Abundance, Size and Contrast, If Present

0-10" 5YR 4/3 Loam; Granular, Friable
10-17” 5YR 5/4 Shaly Loam; Subangular Blocky, Friable, 30% Shale
17 - 47 5YR 4/4 Fractured Shale; 10% Loam
47 - 707 5YR 4/4 Fractured Shale; 5% Loam
Isolated Pocket of Mottles @ 36”
Water @ 45”

Machine Refusal @ 70”

3. Ground Water Observations:
Seepage - Indicate Depth:
Pit/Boring Flooded - Depth After _ 24 Hours =

4, Soil Limiting Zones:
X __ Fractured Rock Substratum - Depth to Top 17’
X __Massive Rock Substratum - Depth to Top 70"

Excessively Coarse Horizon - Depth Top to Bottom
Excessively Coarse Substratum - Depth to Top
Hydraulically Restrictive Horizon - Depth Top to Bottom
Hydraulically Restrictive Substratum - Depth to Top
Perched Zone of Saturation - Depth Top to Bottom
Regional Zone of Saturation - Depth to Top

5. Soil Suitability Classification:

| hereby certify that the information furnished on Form 2b of this application is true and accurate. | am aware that falsification of
data is a violation of the Water Pollution Control Act (NJSA 58:10a-1 et seq.) and is subject to penalties as prescribed in NJAC
7:14-8.

Signature of Site Evaluator Kyle J. Paterson Date _5/27/2020

Signature of Engineer Date
Michael K. Ford, NJ PE License No. 34722

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\2b-Soil Log 9-MKF-kp-6-10-2020.doc



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/126-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG

SL #1

PIT BAIL #: SL #1

Depth to pit bottom: 6.67 ft. 24 static water level: 475 ft.

(Dwater)
Depth to Impermeable Strata: 10.00 ft.; H = Dstratum - Dwater: 5.25 ft.
(Dstratum) 1.5x pit depth assumed

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(in) 1, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 80.00 0.00 0.00 0.00
t1 30.00 76.00 4.00 4.58 18.33 4.00 9.17 3.50 2.1
t2 30.00 74.00 4.42 4.58 20.24 2.00 19.29 3.75 2.52
t3 30.00 72.50 4.75 4.58 21.77 1.50 21.01 3.90 2.24
t4 408.00 57.50 8.50 4.58 38.96 15.00 30.36 4.58 4.50
Final pit depth (Dstratum) 6.67 ft.
24-hour groundwater reading 4.75 ft.
Height of 24 hour-reading above Dstratum 1.92 ft. (H)
Average height of water level above Dstratum 1.25 ft. (h)

(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 15.00 / 408 Ix[ 30.36 /2.27( 3.67 - 1.56 ) x 60 min/hr
= 13.98 in/hr
| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water

Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. & L.S. #20792

Engineer's Signature Michael K. Ford License # and Seal

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soi\SL1PB5.xIsx



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/126-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG

SL #2

PIT BAIL #: SL#2

Depth to pit bottom: 6.00 ft. 24 static water level: 2.83 ft.

(Dwater)
Depth to Impermeable Strata: 9.00 ft.; H = Dstratum - Dwater: 6.17 ft.
(Dstratum) 1.5x pit depth assumed

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(in) 1, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 72.00 0.00 0.00 0.00
t1 15.00 66.75 5.42 4.58 24.83 5.25 12.41 3.22 4.15
t2 15.00 62.50 6.17 4.58 28.26 4.25 26.55 3.61 7.96
t3 15.00 60.25 7.42 4.58 33.99 2.25 31.13 3.89 5.38
t4 10.00 58.00 7.75 4.58 35.52 2.25 34.76 4.07 9.64
Final pit depth (Dstratum) 6.00 ft.
24-hour groundwater reading 2.83 ft.
Height of 24 hour-reading above Dstratum 3.17 ft. (H)
Average height of water level above Dstratum 1.07 ft. (h)

(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 225/ 10 Ix[ 34.76 /2.27( 10.03 - 1.15 ) x 60 min/hr
= 23.29 in/hr
| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water

Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. & L.S. #20792

Engineer's Signature Michael K. Ford License # and Seal

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soi\SL2PB5.xIsx



hip FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant:  0.00 Date Tested: 5 /26-27 /20
Block: 507.38 Ex. Lot: 13 Prop. L 13 FranklinTownship

SEISOIL LOG SL3

PIT BAIL #: SL3
Depth to pit bottom: 5.58 ft. 24.00 static water leve 2.92 ft.

(Dwater)
Depth to Impermeable Strata: 8.38 ft.; H = Dstratum - Dwat 5.46 ft.
(Dstratum = 1.5 pit depth assumed)

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.

Ka = hrise/t x Aav/2.27 (H*2 -h *2) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(i I, w (ft) An(sft hrise(in) Aav(st h(ft) Ka

t0 0.00 67.00 0.00 0.00 0.00

t1  10.00 61.50 3.83 4.58 17.57 5.50 8.78 3.02 6.18
t2 10.00 59.50 5.00 4.58 22.92 2.00 20.24 333 5.73
t3 10.00 58.00 5.50 4.58 25.21 1.50 24.06 3.48 5.39
t4 10.00 56.50 6.17 4.58 28.26 1.50 26.74 3.60 6.31
t5 40.00 52.00 7.25 4.58 33.23 4.50 30.75 3.85 6.12

Final pit depth (Dstratum) 5.58 ft.
24-hour groundwater reading 292 ft
Height of 24 hour-reading above Dstratur 2.67 ft. (H)
Average height of water level above Dstratum 1.06 ft. (h)
(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:

K= [hrise/t]x[Aav/2.27 (H*2-h"2 )] x 60 min/hr

[ 4.50 /40.00 Ix#HH## /227 (711 - 1.13 )x60 min/hr

15.28 in/hr

| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water
Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. #34722

E\gineer's Signaturt_e MICHAEL K. FORD License # and Seal



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/126-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG

SL #4

PIT BAIL #: SL #4

Depth to pit bottom: 458 ft. 24 static water level: 2.92 ft.

(Dwater)
Depth to Impermeable Strata: 6.88 ft.; H = Dstratum - Dwater: 3.96 ft.
(Dstratum) 1.5x pit depth assumed

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(in) 1, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 55.00 0.00 0.00 0.00
t1 10.00 50.00 417 4.33 18.06 5.00 9.03 2.50 12.67
t2 5.00 43.00 7.08 417 29.51 7.00 23.78 3.00 131.99
t3 5.00 42.00 717 417 29.86 1.00 29.69 3.33 34.44
t4 20.00 40.50 7.42 417 30.90 1.50 30.38 3.44 15.64
Final pit depth (Dstratum) 4.58 ft.
24-hour groundwater reading 2.92 ft.
Height of 24 hour-reading above Dstratum 1.67 ft. (H)
Average height of water level above Dstratum 1.15 ft. (h)

(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 150 /20 ]x[ 30.38 /2.27( 278 - 1.31 ) x 60 min/hr
= 41.12 in/hr
| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water

Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. & L.S. #20792

Engineer's Signature Michael K. Ford License # and Seal

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soi\SL4PB5.xIsx



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/126-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG

SL #5

PIT BAIL #: SL #5

Depth to pit bottom: 4.92 ft. 24 static water level: 2.50 ft.

(Dwater)
Depth to Impermeable Strata: 7.38 ft.; H = Dstratum - Dwater: 4.88 ft.
(Dstratum) 1.5x pit depth assumed

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(in) 1, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 59.00 0.00 0.00 0.00
t1 10.00 55.00 4.58 417 19.10 4.00 9.55 2.63 5.98
t2 10.00 52.00 4.75 417 19.79 3.00 19.44 2.92 10.10
t3 20.00 49.00 6.33 417 26.39 3.00 23.09 3.17 6.66
t4 20.00 47.00 6.92 417 28.82 2.00 27.60 3.38 5.90
Final pit depth (Dstratum) 4.92 ft.
24-hour groundwater reading 2.50 ft.
Height of 24 hour-reading above Dstratum 2.42 ft. (H)
Average height of water level above Dstratum 0.92 ft. (h)

(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 200 / 20 Ix[ 27.60 /2.27( 584 - 0.84 ) x 60 min/hr
= 14.59 in/hr
| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water

Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. & L.S. #20792

Engineer's Signature Michael K. Ford License # and Seal

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soi\SL5PB5.xIsx



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/26-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG
SL #6
PIT BAIL #: SL #6
Depth to pit bottom: 6.75 ft. 24 static water level: 2.50 ft.
(Dwater)
Depth to Impermeable Strata: 10.13 ft.; H = Dstratum - Dwater: 7.63 ft.
(Dstratum) 1.5x pit depth assumed
Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h ) x 60 min/hr (K in inches/hr)
Tn(min) Dwater(in) I, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 81.00 0.00 0.00 0.00
t1 5.00 77.00 4.25 4.00 17.00 4.00 8.50 3.54 3.94
t2 10.00 74.50 5.00 4.00 20.00 2.50 18.50 3.81 2.80
t3 10.00 72.00 5.58 4.00 22.33 2.50 21.17 4.02 3.33
t4 15.00 69.00 5.92 4.00 23.67 3.00 23.00 4.25 3.03
Final pit depth (Dstratum) 6.75 ft.
24-hour groundwater reading 2.50 ft.
Height of 24 hour-reading above Dstratum 4.25 ft. (H)
Average height of water level above Dstratum 0.88 ft. (h)
(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)
Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 3.00 / 15 X[ 23.00 /2.27( 18.06 - 0.77 ) x 60 min/hr
= 7.03 in/hr

| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water
Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

Engineer's Signature Michael K. Ford

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soil\SL6PB5.xlIsx

N.J.P.E. & L.S. #20792

License # and Seal



FORM 3F - PIT-BAIL TEST DATA SHEET

Applicant: 0 Date Tested: 5/126-27 /20
Block: 507.38 Lot: 13 Prop. Lot: 13 Franklin Township
SEE SOIL LOG

SL #7

PIT BAIL #: SL #7

Depth to pit bottom: 5.83 ft. 24 static water level: 3.83 ft.

(Dwater)
Depth to Impermeable Strata: 8.75 ft.; H = Dstratum - Dwater: 4.92 ft.
(Dstratum) 1.5x pit depth assumed

Calculate the following values and enter into the table below:
An = water surface area in square feet
hrise = water level rise in inches
Aav = average water surface area (An + previous An)/2 in sft.
h = average height of water level above Dstratum
(take average of current water level and previous water level,
convert to feet, and subtract from Dstratum) in ft.
2
Ka = hrise/t x Aav/2.27 (H -h) x 60 min/hr (K in inches/hr)

Tn(min) Dwater(in) 1, w (ft) An(sft) hrise(in) Aav(sft) ) h(ft) Ka
t0 0.00 70.00 0.00 0.00 0.00
t1 10.00 62.00 4.25 3.33 1417 8.00 7.08 3.25 11.00
t2 10.00 60.75 4.67 3.33 15.56 1.25 14.86 3.64 4.48
t3 20.00 59.00 4.92 3.50 17.21 1.75 16.38 3.76 3.78
t4 20.00 57.25 5.75 3.50 20.13 1.75 18.67 3.91 4.84
Final pit depth (Dstratum) 5.83 ft.
24-hour groundwater reading 3.83 ft.
Height of 24 hour-reading above Dstratum 2.00 ft. (H)
Average height of water level above Dstratum 0.99 ft. (h)

(take average of d beginning and end of last time interval recorded,
convert to feet, and subtract from Dstratum)

Calculate K using above data and final time interval of test:
K= [hrise/t]x[Aav/2.27 (H-h)]x60 min/hr
= [ 175 1 20 Ix[ 18.67 /2.27( 4.00 - 0.98 ) x 60 min/hr
= 14.29 in/hr
| hereby certify that the information furnished on this form is true and
accurate. | am aware that falsification of data is a violation of the Water

Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to penalties
as prescribed in N.J.A.C. 7:14-8.

N.J.P.E. & L.S. #20792

Engineer's Signature Michael K. Ford License # and Seal

F:\Jobfile\1901FS.01\ENG\COR\Apns\Soi\SL7PB5.xIsx



Appendix I

NSPS Worksheet

17



sjouIsig spuelybiH pue ‘spuejauld ‘Spuejmopesiyl N @Y} pue siajuad pajeubisag ulyjim sauoz jusjeAinby 10} apino s,1as 998 30N

%0°00}

[ [ %o000L | | 19)S ulynm eaiy Buluueld yoeg jo juadiad

ealy 9% |ejol

S-vd

ar-vd

v-vd ¢-vd Z-vd -vd reasy Bujuueld ue|d ajels

:9)ig JuawdojaAa ayj} Ulyym pajedsoT] sealy Buiuueld snolep ayj Juaaiad Aq Ayoads g

sy [ 05 ]

= ¢ pue Z sda)g ul paqLiasaq 9)iS Juswdo|aAa( JO Saloy Ul ealy [ejo] Ayoadg 'y

uoneuwoju] 9}IS jualudojoAaq JOley oiseg opiAoid - | do)S

€1 107 ‘8€°206G Xo0Ig
Reslaf MaN ‘Ajuno) jesiowog ‘dIYsuMO UljyUBIH ‘BUBT BAOIS) Jepa) | 9| :SSalppy Josloid

eYMI|S uayda)g :jueolddy

[ "3'd ‘PJod "M 19BYIIN |

_ 1202 '9 1990100

10'S41061 |

:SajoN
uasn
:ajeq

:309foud

AlUQ S99 Mo||aA ul sanjep Induj :djJoN

900¢ ‘L€ Asenuer

:UOISI9A

(SdSN) waysAg sjulod saibajesg |eanjonssuoN 43ArN



%0°001
0'S

o|o|o|o|o|o|o

8¢

o|o|o|o|o|o|o

sjuiod

isjulod )i Bunsix3 |ejoL

ealy 9 [ejol
‘ealy |ejol

‘lejoigqng sjulod

%00 %0001 %00 %00 (%) sieyoygng OSH
00 0'G 00 00 :(sa10y) s|ejoyqng OSH
00 snoinlad S/Q 96.Je yum snoinsadwi| pajosuuodun Gl
00 SnoINIad S/ [lewS yiim snoialadw| pajosuuodun )
10 10 snoinJadwi| pajosuuo) Apoaaiq el
00 Buined a|qeswlad pue snolod A
00 I3 pue [9AeID L
00 Ja1e A uadQ JBY)0 pue ‘sayeT ‘spuod oL
00 uoljeuUIqUOY) SSEBIS) pue SPOOAA 6
8’ 8’ pajue|d - SPOOA 8
00 snouabipu| - SPOOAA /
00 sawnba pue ulels) ||lews 9
00 doin moy S
00 abuey Jo ‘pue|ssels) ‘ainjsed ‘Mopes|\ ¥
00 gniys pue ysnig €
20 Z0 aoedg uadQ pue ume] z
00 sJayng wealns paginisipun pue spueap L
s|ejoygqng aosH O OSH g9 OSH V OSH uondiiosaq JaA0) pue/asn pue swbag
Janoo/asn s

OSH yoe3 1o} Sauoy Ul JaA0) pue/asn pue Aj1oadg

:sealy pue suonduosaq Jano) puejas pue Bunsix3 A)10adg v

sSuonIpuoy 9IS padojaAag-aid 10 bunsIXg aquose(q - ¢ dajs



0.2

%0°001

o|o|o|o|o|o|o

[4%4

o|Oo|o|o|o

sjuiod

‘lejoigqng sjulod

‘ealy % |ejol %00 %0001 %00 %00 (%) sieyoygng OSH
‘ealy [ejo 00 0'G 00 00 :(sa10y) s|ejoyqng OSH
00 snoinlad S/Q 96.Je yum snoinsadwi| pajosuuodun Gl
00 SnoINIad S/ [lewS yiim snoialadw| pajosuuodun )
€0 €0 snoinJadwi| pajosuuo) Apoaaiq el
00 Buined a|qeswlad pue snolod A
00 I3 pue [9AeID L
00 Ja1e A uadQ JBY)0 pue ‘sayeT ‘spuod oL
00 uoljeuUIqUOY) SSEBIS) pue SPOOAA 6
6'¢C 6'¢ pajue|d - SPOOA 8
00 snouabipu| - SPOOAA /
00 sawnba pue ulels) ||lews 9
00 doin moy S
00 abuey Jo ‘pue|ssels) ‘ainjsed ‘Mopes|\ ¥
00 gniys pue ysnig €
20 80 aoedg uadQ pue ume] z
00 sJayng wealns paginisipun pue spueap L
s|ejoygqng aosH O OSH g9 OSH V OSH uondiiosaq JaA0) pue/asn pue swbag
Janoo/asn s

OSH yoe3 1o} Sauoy Ul JaA0) pue/asn pue Aj1oadg

:sealy pue suonduosaq Jano) puejas( pueT pasodolid Ayoadg vy

SUONIpuUOY) 9IS padojoAag-}SOd 10 pasodolid aquosa( - ¢ dojs



[ 9t ] smosans syuod

uoiIod siig palsisni) JO % %8¢
S2.0Y 000°0
S0y 8160
8IS 10 % %8.
[0 seioians swiod
%0
}o94 0
}o94 0
9t ] seioians siurod
alS 4O % %001
aS JO % %22
8] seioians swiod
[ %or ]
(a1 10 ouon) [SiEL ]
8IS 10 % %9
8IS JO0 % %9
9)S JO % %0
8IS 10 % %0
8IS 10 % %9

= aoedg uadQ paiejeboy se panlasald aq 0} SIS JO UOILod paJsisn|) Jo Jusdlad
= (8597 10 210V §/]:910N) 9zIS 107 Jaysn|D pasodoid wnwixel

= (Joyealo) Jo 810y g/| :910N) BuluoZ Jod se 9zIg 107 pJepuels Wnwiuip

= paJalsn|D aq [IIM ey} BaIY 9IS [€J0] JO JusdIad

:Burie)sn|) 301 [eULPISAY '3

= paje}abay si jey] wa)sAg aouekanuo) youny [ejo] JO %
= Wa)sAg aoueAaauo) youny pajeiebap jo yjbua
= Wwa)sAg aouekanuo) gouny jo yibua |ejo|

:weysAg asuekanauo) jyouny pasodolid aquoasaq 'd

= 8oueuIplQ [edioiuniy Ag @oUBqINISIQ SIS S|BMO||Y WNWIXEN
= 9oueqin}sig a)ig pasodoid [ejo]

:aoueqIn)sig a}iS 9|qeMo||y WnwWiIxXe Y3im asued.nysiq 9IS pasodoud aiedwod '9

s|ieja( 10} 198USHIOAA ]ge ] JoA0D) sholaadu| WNWIXe\ 983 :9loN
:9|qe ] JanoD snoialadw| WnWIXel Wodj 18A0D snolaaduwl| 8IS 8|qemo|y

:abelano) snoinaduwl| 8|gemo||y WnWIxXely Jo 80inog Ajoadg

= abeIan0) snoiniadul| a)Ig aAoaYT

= abelano) snoinsadul| 8)Ig [ejo|

snoinlad S/ 96JeT yim abesano) snoinladw| payosuuooun [ejol
snoinlad S/ IlewsS yum abesano) snoialadw| payosuuooun (ol
= abelano) snoinsadul| payosuuo) Apoaliq [ejol

:abelano) snolasadw| ajgemol|y wnwixe Yyym abesanos snoiatadwi pasodoad asedwod g



ajenbapy aie sainsesyy [einjonisuoN pasodoid :S)INS9y Wa)SAS JuUl0d [BINJONIJSUON

%88 :o1jeY SjuIod a)iS palinbay

%LEL | :sjulod ays Bunsixg o} pasodo.d jo oney

:sjulod 9)Ig pasodoud [ejol

‘pazijiyn uaaq aAeY SaJnseal [eanjonijsuoN ajenbapy ,SaA,, 948 SA0QY O Je suolIsanp daly] ||V O} SI9MSUY dy} §| :9JON

!lejoiqng sjulod

| o of |

(oN 10 s8A) ON {(g-e-p'G-8:2 OVIN) SpIepuBlS AJUEND Houny Jojemuiols
(oN 10 sBA) ON '(G°6-8:2 DVIN) SPJepuElS AJIEND Jouny Jojemw.o)S
(ON Jo sBA) ON :(z-e-$'G-8:2 DOVIN) spiepuels ableyoay Jayempunols)

isainses|\ pue saibajelg [einjonssuoN Ajug Buisn J9IN spiepue)s Juswabeuepy J9jemuwio}s Buimoljo4 ayj jo Auy aly 9

!lejoiqng sjulod

H

sealy UMET JO % %001 uswdinbg yong yum pepels) aq o} sealy umeT pasodold Jo Jusdled
(ON Jo sBp) SN :uswdinbg uononasuo) yBlemiybi Yiim papels) aq ||Im Sealy umeT pesodold

Zuonoedwo [10s aziwiuly 03 PaziiN 39 Buimojjod ayl M "4



Appendix J

Drainage Area Maps & Soil Log Exhibit
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