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BLAZE MILL TOWNHOUSE DEVELOPMENT STORMWATER MANAGEMENT NARRATIVE & SUMMARY

1.0 PROJECT DESCRIPTION

Blaze Mill Development Group, LLC (Applicant) is seeking Preliminary Subdivision Plan Approval from
Monroe Township for the construction of a townhouse dweiling unit development consisting of the
following:

e Two hundred fifty (244) market rate townhouse units with driveways and garages;

* Four open space lots on which two open space lots will support stormwater management facility
basins to be owned and maintained by a Homeowners Association;

e Five Medium Intensity Neighborhood Streets with a 50 foot wide right of way and a 30 foot wide
cartway and five Multifamily Courts with a 50 foot right of way width and a 30 foot wide cartway
to be dedicated to Monrcoe Township;

e Basins 1 and 2 are designed as infiltration basins to address the groundwater recharge
requirements, water quality and quantity control. Basin 3 is designed as a wet pond;

e Required roadway improvements to Fries Mill Road, Gloucester County Route 655 and U.S.
Route 322.

The proposed improvements will be constructed on Block 14101, Lots 1 and Block 141.0602, Lot 1.01 as
indicated on the official Tax Map of Monroe Township, Gloucester County, New Jersey (See FIGURE
MAP 1). The proposed development is bounded by Fries Mill Road, Gloucester County Route 655, to the
west, U.S. Route 322 to the north and Hunter Woods, a single family detached dwelling unit subdivision
to the east and south. The tract contains 62.21 acres of land to the existing right of way lines and 61.54
acres to the proposed right of way lines. 48.42 acres will be developed as part of this townhouse
development and 13.12 acres will be reserved for future commercial development. Zoning for the
proposed project is identified as MU Mixed Use as per a settlement agreement between Blaze Mill
Development Group, LLC and Monroe Township. (See FIGURE MAP 2).

Topography ranges from elevation 154 feet to elevation 127 feet. Vertical datum is based on North
American Vertical Datum (N.A.V.D.) 1988, (See FIGURE MAP 3 and the Grading Plans within the
Preliminary Subdivision Plans).

The proposed development is located within flood zone X as mapped on the Federal Emergency
Management Agency Flood Insurance Rate Map, Community Panel No. 34015C 0208E (208 of 320)
effective date and last revised January 20, 2010 for the Township of Monroe, Gloucester County, New
lersey (See FIGURE MAP 4),

The proposed construction area of the project is located on underlying Woodstown Sandy Loam Soil,
type “C”, Aura and Downer Sandy Loam Soil, type “B” and Pits, Sand and Gravel (See FIGURE MAP 5 and
the Erosion and Sediment Contral Plans within the Preliminary Subdivision Plans).

The proposed stormwater design will consist of storm sewer improvements and the construction of
three (3) on site stormwater management basins. Basins 1 and 2 are designed as infiltration basins to
address the groundwater recharge requirements, water quality and quantity control. Basin 3 is designed
as a wet pond.

All stormwater design and construction associated with the proposed project shall be in accordance
with the requirements set forth with in New lersey Administrative Code (N.J.A.C. 7:8} and Monroe
Township.
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BLAZE MiLL TOWNHOUSE DEVELOPMENT __ STORMWATER MANAGEMENT NARRATIVE & SUMMARY

2.0 DESIGN CRITERIA

‘Major Developments’ that require a stormwater review must comply with the Stormwater Regulations
provided in N.J.A.C. 7:8 and the requirements of Monroe Township. A Major Development is defined as
a development which uitimately disturbs one ar more acres of land or increases impervious coverage by
one-quarter of an acre or more.

The requirements for stormwater management within N.JLA.C 7:8 which affect the proposed
development are runoff quantity, quality and groundwater recharge. Runoff quantity calculations are
required to demonstrate attenuation of post development peak stormwater runoff rates to the required
pre-construction peak runoff rates for the 2, 10 and 100 storm events. The runoff quality requirements
are required for Major Developments that create an increase of one-quarter acre or more of impervious
surfaces. The groundwater recharge requirement is applicable to all sites unless they meet exceptions
listed in N.J.A.C. 7:8-5.4(a) 2.iii.

The following criteria apply to the proposed Development:

Stormwater Runoff Quantity Standards
e In accordance with N.LA.C. 7:8-5.4 (a) 3 iii, runoff guantity calculations are required to
demonstrate that the post-construction peak runoff rates for the 2, 10 and 100 storm events are
50, 75 and 80 percent respectively, of the pre-construction peak runcff rates. The percentage
only applies to the post-construction stormwater runoff that is attributable to the portion of the
site on which the proposed development is to be constructed.

Stormwater Runoff Quality Standards

e naccordance with N.J.A.C. 7:8-5.5, the water quality regulations require the removal of 80% of
the Total Suspended Solids (TSS) from the water quality storm (defined as 1.25 inches of rainfall
over 2 hours), and the removal of nutrients to the maximum extent feasible or be desighed to
store a minimum three (3} times the water volume produced from the water quality storm
event within the permanent poo! volume. The TSS and nutrient removal can be accomplished
with a variety of structural and non-structural Best Management Practices {BMPs) provided in
the regulations.

e There shall be no direct discharge of stormwater runoff from any point or non-point source to
any wetlands, wetlands transition area, or surface waterbody.

e Stormwater management measures shall also be designed to reduce the nutrient load in the
stormwater runoff from the post-development site by the maximum extent practicable. In
achieving this reduction, the design of the development site shall include nonstructural and
structural stormwater management measures that optimize nutrient removal while. still
achieving the groundwater recharge, runoff quantity and rate, and TSS removal standards in this
section.

e A Low Impact Development Checklist is included herein under the BMP Checklist and identifies
nonstructural stormwater management strategies incorporated into the proposed land
development.
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BLAZE MILL TOWNHOUSE DEVELOPMENT __ STORMWATER MANAGEMENT NARRATIVE & SUMMARY

Groundwater Recharge Standards
e Asrequired by N.J.A.C. 7:8-5.4(a) 1, demonstrate through hydrologic and hydraulic analysis that
the site and its stormwater management measures maintain 100% of the average annual pre-
construction groundwater recharge volume for the site.

Erosion Control Standards .
e The minimum design and performance standards for erosion control are those established
under the Soil Erosion and Sediment Control Act, N.J.S.A. 4:24-39 et seq. and its
implementation regulations, N.J.A.C. 2:90-1.1 through 1.4.

As demonstrated in this report the stormwater management facilities are designed in accordance with
the Stormwater Management regulations stated in N.J.A.C. 7:8, the New Jersey Stormwater Best
Management Practices (BMP) Manual, Monroe Township and the requirements set forth in Standards
for Soil Erosion and Sediment Control in New Jersey,

3.0 TECHNIQUES OF ANALYSIS

The Natural Resources Conservation Service Technical Release 55 (TR-55) method was used in calculating
pre and post-developed site runoff rates for various storms utilizing the Delmarva unit hydrograph. This
technique is outlined in N.J.A.C. 7:8 and the Delmarva unit hydrograph applies to this site as described in the
New lJersey Department of Environmental Protection {(NJDEP) Bulletin No. NJ-210-3-1; being in the coastal
plain region with slopes less than 5%, low relief and storage area in depressions. Time of concentration (Tc)
was determined for pre and post-developed conditions using the hydraulically longest flow path. The Tc
flow path can be found on the Drainage Area Maps located in Appendix E. The pre and post developed Tc
calculations can be found in Appendix C.

Curve numbers (CN) were generated for the drainage areas for pre and post-developed conditions based on
the soil group and land use. The CN calculations can be found in Appendix C for the respective routings.
Note that impervious areas directly connected to the stormwater basins via storm sewer or overland flow,
were calculated as separate subareas to generate hydrographs without weighted CN’s as outlined in the
BMP manual chapter 5. Using the drainage areas, the Tc's, and the CN’s as input data, the computer
program Hydraflow Hydrographs 2007 by Intelisolve, utilizing TR-55, was used to generate site runoff values
in pre and post-developed conditions (Appendix C).

Storm sewer calculations were based on the Rational Method (Q = C x | x A}. A storm event of twenty-five
(25) years with the calculated time of concentration was utilized as required by the New Jersey Residential
Site Improvement Standards and Delran Township. “C” values were developed for the various land use
conditions. All proposed storm sewer pipes were modeled as RCP using an “n” factor of 0.013. Refer to
Appendix A for all storm sewer calculations.

The Natural Resources Conservation Service Technical Release 55 (TR-55) method was used in calculating
the culvert design under proposed Road A.

For maintenance procedures of the storm sewer system {inlets, manholes, storm pipe, endwalls and flared
end sections and basins) refer to Stormwater Management Facilities Maintenance Manual.
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BLAZE MiLL TOWNHOUSE DEVELOPMENT _ STORMWATER MANAGEMENT NARRATIVE & SUMMARY

4.0 INFILTRATION BASINS

The proposed Infiltration Basins 1 and 2 as demonstrated within this report will accommodate and
infiltrate the water quality storm event and the ground water recharge regquirement as well as attenuate
the two (2), ten (10) and one hundred (100} year storm events. '

According to Chapter 9.4 of the BMP Manual the lowest elevation in an infiltration basin must be at
least two (2) feet above the seasonal high groundwater table. Soil borings were performed in the
locations shown in Appendix C.

BASIN BOTTOM SEPARATION TO ESTIMATED SEASONAL HIGH WATER TABLE
e The borings in the area of proposed Stormwater Basin Number 1 indicates that an estimated
seasonal high water elevation was not encountered. The bottom of Basin Number 1 has been
designed with a bottom elevation of 131.00 feet above mean sea level, providing the minimum
State requirement of two (2) feet separation since an estimated seasonal high water table was
not encountered.

e The borings in the area of proposed Stormwater Basin Number 2 indicates an estimated
seasonal high water elevation of 127.3 feet above mean sea level. The bottom of Basin Number
2 has been designed with a bottom elevation of 130.00 feet above mean sea level, providing the
minimum State requirement of two (2) feet separation.

The forebay for Basins land 2 are sized to store 50% of the water quality storm event.

Grassed spillways have been designed to safely pass the 100-year storm event assuming the basin to be
full at the beginning of the storm.

For maintenance procedures of the infiltration basin, forebay’s, wet basins and spillways refer to the
Stormwater Management Facilities Maintenance Manual designed for this development.

Quantity Summary
e In accordance with N.J.AC. 7:8-5.4 (a) 3 iii, runoff quantity calculations are required to
demonstrate that the post-construction peak runoff rates for the 2, 10 and 100 storm events are
50, 75 and 80 percent respectively, of the pre-construction peak runoff rates. The percentage
only applies to the post-construction stormwater runoff that is attributable to the portion of the
site on which the proposed development is te be constructed.

Table 4.1: Basin 1 Pre-Development Flows Area “A”

Storm Event Pre-Development Allowable Peak
Peak Flow Discharge
24 hr. 2 year storm 3.39cfs 1.70cfs*
24 hr. 10 year storm 11.36¢cfs 8.52c¢fs*
24hr. 100 year storm 34.58cfs 27.66 fs*
* 3 39¢cfs x 50% = 1.70cfs
* 11.36¢fs x 75% = 8.52cfs
* 34.58cfs x 80% = 27.66cfs
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BLAZE MiLL TOWNHOUSE DEVELOPMENT

STORMWATER MANAGEMENT NARRATIVE 8 SUMMARY

Table 4.2: Basin 1 Pre-Development Flows Area “B”

Storm Event

Pre-Development

Allowable Pealk

Peak Flow Discharge
24 hr. 2 year storm 2.87cfs 1.44cfs*
24 hr. 10 year storm 12.37cfs 9,28cfs*
24hr. 100 year storm 42.47cfs 33.98cfs*

* 2 87cfs x 50% = 1.44cfs
* 12.37cfs x 75% = 9,28cfs
* 42 .47cfs x 80% = 33,98cfs

It should be noted that that the peak runoff flows for Area “B” were developed assuming the property
to be in its natural state prior to site becoming a borrow pit.

Table 4.3: Basin #1 Routed Runoff Post Development Runoff Flows and Volumes

Storm Event Peak In Peak Out Peak Elevation Peak Volume
24 hr. 2 Year 18.56¢fs 1.57cfs 134,22 74,769¢f
Storm
24 hr, 10 Year 32.94cfs 6.79cfs 135.44 110,115cf
Storm
24 hr. 100 Year 66.64cfs 21.76cfs 138.05 198,363cf
Storm

Table 4.4: Basin #2 Routed Runoff Post Development Runoff Flows and Volumes

Storm Event Peak In Peak Out Peak Elevation Peak Volume
24 hr. 2 Year 24.45cfs 0.77cfs 131.83 116,907 cf
Storm
24 hr. 10 Year 41.87cfs 8.18cfs 132.17 140,263cf
Storm
24 hr. 100 Year 83.26¢fs 56.83cfs 132.98 197,805cf
Storm

Table 4.5: Basin #3 Routed Runoff Post Development Runoff Flows and Volumes

Storm Event Peak In Peak Out Peak Elevation Peak Volume
24 hr. 2 Year 9.71cfs 0.16¢cfs 130.12 656,368cf
Storm
24 hr. 10 Year 16.52cfs 0.73cfs 130.74 180,586¢f
Storm
24 hr. 100 Year 78.82cfs 2.54cfts 132.04 424,336cf
Storm

As demonstrated runoff quantities has been controlled in accordance with N.J.A.C. 7:8-5.4 (a) 3 iii.

JAMES SASSANO ASSOCIATES, INC.
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BLAZE MiLL TOWNHOUSE DEVELOPMENT __ STORMWATER MANAGEMENT NARRATIVE & SUMMARY

Basin Water Quality Summary

e In accordance with N.J.A.C. 7:8-5.5, the water quality regulations require the removal of 80% of
the Total Suspended Solids (TSS) from the water quality storm {defined as 1.25 inches of rainfall
over 2 hours), and the removal of nutrients to the maximum extent feasible or be designed to
store a minimum three (3) times the water volume produced from the water quality storm
event within the permanent pool volume. The TS5 and nutrient removal can be accomplished
with a variety of structural and non-structural Best Management Practices {(BMPs) provided in
the regulations.

Table 4.6: Basin 1 Water Quality Post Development Flows and Volumes
Dirty Water from Parking, Driveways and Roads

Storm Event Peak In Peak Out Peak Elevation Peak Volume
B1 WQ Storm 6.22cfs Ocfs 131.70 14,324¢f
Event

As demonstrated within Table 4.5 water guality for Basin 1 has been controlled in accordance with
N.J.A.C. 7:8-5.4 {a) 3 il ‘

Table 4.7: Basin 2 Water Quality Post Development Flows and Volumes
Dirty Water from Parking, Driveways and Roads

Storm Event Peak In Peak Out Peak Elevation Peak Volume
B2 WQ, Storm 10.12cfs Ocfs 130.94 57,641cf
Event

As demonstrated within Table 4.6 water quality for Basin 2 has been controlled in accordance with
N.J.A.C. 7:8-5.4 (a) 3 il.

Table 4.8: Basin 3 Permanent Pool Volumes

Elevation Square Feet Cubic Feet
121.5 Bottom 110,934 0
122 113,496 56,108
123 118,679 172,196
124 123,929 293,500
125 129,245 420,087
126 134,628 552,024
127 151,162 695,519
128 Normal Water 156,812 249,906

The total poo! volume within Bain 3 is equal to 849,906 cubic feet of water. Three (3) times the water
quality storm volume must be provided within the basin storage to meet water quality and since no
dirty water from parking, driveways or roads enter Basin 3 water quality has been controlled in
accordance with N.J.A.C. 7:8-5.4 {a) 3 iil.
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BLAZE MiLL TOWNHOUSE DEVELOPMENT __STORMWATER MANAGEMENT NARRATIVE & SUMMARY

5.0 GROUNDWATER RECHARGE

As required by N.J.A.C. 7:8-5.4{a) 1, demonstrate through hydrologic and hydraulic analysis that the site
and its stormwater management measures maintain 100% of the average annual pre-construction
groundwater recharge volume for the site.

As demonstrated by the Annual Groundwater Recharge Analysis {GSR-32) worksheet the Post
Development Annual Recharge Deficit is equal to 446,429 cubic feet.

As designed the onsite Basins 2 will recharge the following cubic feet of water:
e Basin 2 will recharge 446,429 cubic feet of water @ 1.4” water depth.

Therefore the Groundwater Recharge requirement, in accordance with N.J.A.C. 7:8-5.4(a) 2, has been
met.

6.0 SOIL EROSION AND SEDIMENT CONTROL

Temporary erosion and sediment control measures are outlined on the Erosion and Sediment Control
Plans, drawing number 51301, 51302, C$1401 and C$1402 within the Preliminary Subdivision Plan
Package. Erosion and sediment control measures shall be in accordance with the standards set forth by
the Gloucester County Soil Conservation District.

Conduit outlet protection has been provided at each endwall structure to prevent erosion. Supporting

calculations are in compliance with the Standards for Soil Erosion and Sediment Control in New Jarsey
Manuel and can be found in Appendix A.

7.0 CONCLUSION

As described above, the Stormwater Management and conveyance systems are designed in accordance
with applicable state and local municipality regulations and requirements. The basins are designed to
accommodate the required groundwater recharge and provide water quality and quantity measures as
outlined in N.J.A.C. 7:8. The complete stormwater management and storm sewer system are also
designed to accommodate specified storms and convey stormwater flow as required by Monroe
Township.
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RUNOFF CURVE NUMBERS

Project: Blaze Miil #2958 By GMM
Location: Monroe Township Date 07/31/14
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description Cc Area %Cover

Area to I-1

Inlet I-1 is to be utilized for discharge from a future basin within the commercial part of the development.
Discharge will be limited to the 100 year pre development runoff rate associated with the commercial area.
The 100 year pre development rate is equal to 19.28 cfs.

The allowable discharge rate is equal to 19.28 cfs x 80% or 15.42 cfs

Area to -2 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0200 3.28%
Lawn Cover B Soil 0.25 0.3200 52.46%
Lawn Cover C Soil 0.51 0.2700 44.26%
TOTALS; 0.39 0.6100  100.00%
Areato |-3 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0500 15.63%
Lawn Cover B Soail 0.25 0.0000
Lawn Cover C Soil 0.51 0.2700 84.38%
TOTALS: 0.59 0.3200  100.00%
Area to -4 Road Surfaces 0.99 0.0800 27.59%
Driveway Surfaces 0.99 0.0300 10.34%
Sidewalk Surfaces 0.99 0.0100 3.45%
Building Surfaces 0.99 0.0400 13.79%
Lawn Cover B Soil 0.25 0.0100 3.45%
Lawn Cover C Soil 0.51 0.1200 41.38%
TOTALS: 0.77 0.2000  100.00%
Areato -5 Road Surfaces 0.99 0.0400 44.44%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 11.11%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0000
Lawn Cover C Soil 0.51 0.0400 44.44%
TOTALS: 0.78 0.0800 100.00%
Area to I8 Road Surfaces 0.99 0.1000 23.26%
Driveway Surfaces 0.29 0.0600 13.95%
Sidewalk Surfaces 0.99 0.0200 4.65%
Building Surfaces 0.99 0.1200 27.91%
Lawn Coever B Soil 0.25 0.0000
Lawn Cover G Soil 0.51 0.1300 30.23%

TOTALS: 0.84 04300  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/31/14
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area WCover
Areato -7 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.1200 30.00%
Lawn Cover B Soil 0.25 0.1400 35.00%
Lawn Cover C Soil 0.51 0.1400 35.00%
TOTALS: 0.56 0.4000  100,00%
Areato |-8 Road Surfaces 0.99 0.2300 33.82%
Driveway Surfaces 6.99 0.0700 10.29%
Sidewalk Surfaces 0.99 0.0300 4.41%
Building Surfaces 0.99 0.1200 17.65%
Lawn Cover B Soll 0.25 0.0100 1.47%
Lawn Cover C Soil 0.51 0.2200 32.35%
- TOTALS: 0.82 0.6800  100.00%
Area to |-9 Road Surfaces 0.99 0.2100 36.84%
Driveway Surfaces 0.99 0.0700 12.28%
Sidewalk Surfaces 0.99 0.0200 3.51%
Building Surfaces 0.89 0.1200 21.05%
Lawn Cover B Soil 0.25 0.1000 17.54%
Lawn Cover C Soil 0.51 0.0500 8.77%
TOTALS: 0.82 0.5700  100.00%
Areato I-10 Road Surfaces 0.99 0.1400 24.56%
Driveway Surfaces 0.99 0.1100 19.30%
Sidewalk Surfaces 0.99 0.0300 5.26%
Building Surfaces 0.99 0.1600 28.07%
Lawn Cover B Soil 0.25 0.0200 3.51%
Lawn Gover G Soil 0.51 0.1100 19.30%
TOTALS: 0.87 0.5700  100.00%
Area to 1-11 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0200 1.21%
Lawn Cover B Soil 0.25 1.0800 65.45%
Lawn Cover C Soil 0.51 0.5500 33.33%
TOTALS: 0.35 1.8500  100.00%
Areato |-12 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.2400 28.24%
Lawn Cover B Soil 0.25 0.0200 2.35%
Lawn Cover C Soil 0.51 0.5900 69.41%
TOTALS: 0.64 0.8500  100.00%



RUNOFF CURVE NUMBERS

Project. Blaze Mill #2958 By GMM
Location: Monroe Township Date 07731114
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Areato [-13 Road Surfaces 0.99 0.0900 56.25%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0200 12.50%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0000
Lawn Cover C Soil 0.51 0.0500 31.25%
TOTALS: 0.84 0.1600  100.00%
Area fo |-14 Road Surfaces 0.99 0.1800 36.73%
Driveway Surfaces 0.99 0.0500 10.20%
Sidewalk Surfaces 0.99 0.0300 6.12%
Building Surfaces 0.99 0.0700 14.29%
Lawn Cover B Soil 0.25 0.1300 26.53%
Lawn Cover C Soil 0.51 0.0300 6.12%
TOTALS: 0.76 0.4000  100.00%
Area fo 1-15 Road Surfaces 0.99 0.1200 30.77%
Driveway Surfaces 0.99 0.0600 15,38%
Sidewalk Surfaces 0.99 0.0200 5.13%
Building Surfaces 0,99 0.0700 17.95%
Lawn Cover B Soil 0.25 0.0100 2.56%
Lawn Cover C Soil 0.51 0.1160 28.21%
TOTALS: 0.84 0.3900  100.00%
Area to I-16 Road Surfaces 099 01300  72.22%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0200 11.11%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0100 5.56%
Lawn Cover C Soil 0.51 0.0200 1M1.11%
TOTALS: 0,90 0.1800  100.00%
Area to I-17 Road Surfaces 0.99 0.2000 25.32%
Driveway Surfaces 0.99 0.1300 16.46%
Sidewalk Surfaces 0.99 0.0300 3.80%
Building Surfaces 0.99 0.1900 24.05%
Lawn Cover B Soil 0.25 0.2400 30.38%
Lawn Cover C 3ol 0.51 0.0000
TOTALS: 0.77 0.7900  100.00%
Area to [-18 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.89 0.0000
Building Surfaces 0.99 0.1500 13.64%
Lawn Cover B Soil 0.25 0.9500 86.36%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.35 11000  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/31/14
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Area to 1-19 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0700 16.28%
Lawn Cover B Soll 0.25 0.3600 83.72%
Lawn Gover C Soil 0.51 0.0000
TOTALS: 0.37 0.4300 100.00%
Area to |-20 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0,99 0.0000
Building Surfaces 099 0.0500 16.13%
Lawn Cover B Soil 0.25 0.2600 83.87%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.37 0.3100  100.00%
Area to |-21 Road Surfaces 0.99 0.0800 25.81%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0300 9.68%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.2000 64.52%
Lawn Cover C Sail 0.51 0.0000
TOTALS: 0.51 0.3100  100.00%
Areato I-22 Road Surfaces 0.99 0.2300 85.19%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0300 11.11%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0100 3.70%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.96 0.2700  100.00%
Area to 1-23 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 3.23%
Building Surfaces 0.899 0.0500 16.13%
Lawn Cover B Soil 0.25 0.2500 80.65%
Lawn Cover C Sail 0.51 0.0000
TOTALS: 0.39 0.3100  100.00%
Areato 1-24 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.9 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0600 11.11%
Lawn Cover B Soil 0.25 0.4000 74.07%
Lawn Gover C Soil 0.51 0.0800  14.81%
TOTALS: 0.37 0.5400  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/31114
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Area to [-25 Road Surfaces 0.99 0.0000
Driveway Surfaces .99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.92 0.2500 25.51%
Lawn Cover B Soil 0.25 0.0000
Lawn Cover C Sail 0.51 0.7300 74.49%
TOTALS: 0.63 0.9800  100.00%
Areato -26 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.1400 18.18%
Lawn Cover B Soil 0.25 0.0000
Lawn Cover G Soil 0.51 0.6300 81.82%
TOTALS: 0.60 0.7700  100.00%
Areata 1-27 Road Surfaces 0.99 0.1200 23.08%
Driveway Surfaces 0.99 0.1100 21.16%
Sidewalk Surfaces 0.99 0.0200 3.85%
Building Surfaces 0.99 0.1500 28.85%
Lawn Cover B Soil 0.25 0.1000 19.23%
Lawn Cover C Soil 0.54 0.0200 3.85%
TOTALS: 0.83 0.5200 100.00%
Areato |-28 Road Surfaces 0,99 0.1100 23.40%
Driveway Surfaces 0.99 0.0900 19.15%
Sidewalk Surfaces 0.99 0.0200 4.26%
Building Surfaces 0.99 0.1500 31.91%
Lawn Cover B Soil 0.25 0.1000 21.28%
LLawn Cover C Soll 0.51 0.0000
TOTALS: 0.83 0.4700  100.00%
Area to [-29 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0800 15.08%
Lawn Cover B Soil 0.25 0.4500 84.91%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.36 0.5300 100.00%
Area to [-30 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0400 19.05%
Lawn Cover B Soil 0.25 0.1700 80.95%
L.awn Cover C Soil 0.51 0.0000
TOTALS: 0.39 0.2100  100.00%

#DIV/O!



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/3114
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description c Area Y%Cover
Area to 1-31 Road Surfaces 0.99 0.1200 22.64%
Driveway Surfaces 0.99 0.1100 20.75%
Sidewalk Surfaces 0.99 0.0200 3.77%
Building Surfaces 0.99 0.1400 26.42%
l.awn Cover B Soit 0.25 0.1200 22.64%
Lawn Cover C Soll 0.51 0.0200 3.77%
TOTALS: 0.80 0.5300 100.00%
Areato I-32 Road Surfaces 0.99 0.1200 27.27%
Driveway Surfaces 0.99 0.0700 15.91%
Sidewalk Surfaces 0.99 0.0200 4.55%
Building Surfaces 0.99 0.0900 20.45%
Lawn Cover B Soil 0.25 0.0000
Lawn Cover C Solil 0.51 0.1400 31.82%
TOTALS: 0.84 0.4400  100.00%
Areato I-33 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0200 4.26%
Building Surfaces 0.99 0.0800 10.64%
Lawn Cover B Sail 0.25 0.4000 85.11%
Lawn Cover C Sall 0.51 0.0000
TOTALS: 0.36 0.4700  100.00%
Area {o I-34 Road Surfaces 0.99 0.1500 31.25%
Driveway Surfaces 0.99 0.0300 6.25%
Sidewalk Surfaces 0.99 0.0300 6.25%
Building Surfaces 0.99 0.0500 10.42%
Lawn Cover B Sail 0.25 0.2200 45.83%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.65 0.4800  100.00%
Area to 1-35 Road Surfaces 0.99 0.1200 28.57%
Driveway Surfaces 0.99 0.0700 16.67%
Sidewalk Surfaces 0.99 0.0200 4.76%
Building Surfaces 0.99 0.1100 26.19%
Lawn Cover B Soil 0.25 0.1000 23.81%
Lawn Cover G Soil 0.51 0.0000
TOTALS: 0.81 0.4200  100.00%
Area to |-36 Road Surfaces 0.99 0.1900 16.81%
Driveway Surfaces 0.99 0.0400 3.54%
Sidewalk Surfaces 0.89 0.0400 3.54%
Building Surfaces 0.99 0.1600 14.16%
Lawn Cover B Soil 0.25 0.7000 61.95%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.53 1.1300  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2858 By GMM
Location: Monroe Township Date 07/31/14
Condition: Posi Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Area to I-37 Road Surfaces 0.99 0.1700 29.31%
Driveway Surfaces 0.99 0.0400 6.90%
Sidewalk Surfaces 0.99 0.0200 3.45%
Building Surfaces 0.99 6.1000 17.24%
Lawn Cover B Soil 0.25 0.2500 43.10%
l.awn Cover C Soil 0.51 0.0000
TOTALS: 0.67 0.5800  100.00%
Area fo I-38 Road Surfaces 0.99 0.1200 23.53%
Driveway Surfaces 0.99 0.0700 13.73%
Sidewalk Surfaces 0.99 0.0200 3.92%
Building Surfaces 0.99 0.0800 15.69%
Lawn Cover B Soil 0.25 0.2200 43.14%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.67 0.5100  100.00%
Area to I-39 Road Surfaces 0.99 0.1300 24 53%
Driveway Surfaces 0.99 0.1100 20.75%
Sidewalk Surfaces 0.99 0.0100 1.89%
Building Surfaces 0.99 0.1500 28.30%
Lawn Cover B Soil 0.25 0,1300 24.53%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.81 0.5300  100.00%
Areato I-40 Road Surfaces 0,99 0.0000
Driveway Surfaces 0.98 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0800 30.77%
Lawn Cover B Sail 0.25 0.1800 69.23%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.48 0.2600  100.00%
Area to 41 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.1000 24.39%
Lawn Cover B Sail 0.25 0.3100 75.61%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.43 0.4100  100.00%
Areato [-42 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0400 18.18%
Lawn Cover B Soil 0.25 0.1800 81.82%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.38 0.2200  100.00%



RUNOFF CURVE NUMBERS

GMM

Project: Blaze Mill #2958 By
Location: Monroe Township Date 07/3114
Condition; Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area % Cover
Area to |-43 Road Surfaces 0.99 0.0400 66.67%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 16.67%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0100 16.67%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.87 0.0600  100.00%
Area to [-44 Road Surfaces 0.99 0.0800 66.67%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 8.33%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0300 25.00%
Lawn Gover C Soil 0.51 0.0000
TOTALS: 0.81 0.1200  100.00%
Area to [-45 Road Surfaces 0.99 0.0800 28.57%
Driveway Surfaces 0.69 0.0600 21.43%
Sidewalk Surfaces 0.99 0.0100 3.57%
Building Surfaces 0.99 0.0800 28.57%
Lawn Cover B Soil 0.25 0.0500 17.86%
Lawn Cover C Soil 0.51 0.0000 :
TOTALS: 0.86 0.2800 100.00%
Area to [-46 Road Surfaces 0.99 0.0700 25.93%
Driveway Surfaces 0.99 0.0800 22.22%
Sidewalk Surfaces 0.99 0.0100 3.70%
Building Surfaces 0.99 0.0800 29,63%
Lawn Cover B Soil 0.25 0.0500 18.52%
Lawn Cover C Sail 0.51 0.0000
TOTALS: 0.85 0.2700  100.00%
Areato 1-47 Road Surfaces 0.99 0.1100 30.56%
Briveway Surfaces 0.99 0.0500 13.89%
Sidewalk Surfaces 0.99 0.0200 5.56%
Building Surfaces 0.99 0.0700 19.44%
Lawn Cover B Soil 0.25 0.1100 30.56%
Lawn Cover C Soil 0.51 0.0000
TOTALS: . 0.78 0.3600  100.00%
Areato |-48 Road Surfaces 0.99 0.1200 66.67%
Driveway Surfaces 0.89 0.0000
Sidewalk Surfaces 0.99 0.0100 5.56%
Building Surfaces 0.89 0.0000
Lawn Cover B Soil 0.25 0.0500 27.78%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.78 0.1800  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/31/14
Condition: Post Davelopment Revised  3/27/2015
Sub-Area Number Cover Description C Area Y% Cover
Area fo {-49 Road Surfaces 0.99 0.0100 50.00%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0100 50.00%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.62 0.0200 100.00%
Area to I-50 Road Surfaces 0.99 0.1700 25.76%
Driveway Surfaces 0.99 0.1700 25.76%
Sidewalk Surfaces 0.99 0.0300 4.55%
Building Surfaces 0.99 0.1600 24.24%
Lawn Cover B Soil 0.25 0.1300 19.70%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.84 0.6600 100.00%
Area to I-51 Road Surfaces 0.99 0.1000 31.25%
Driveway Surfaces 0.98 0.0700 21.88%
Sidewalk Surfaces 0.99 0.0200 6.25%
Building Surfaces 0.99 0.0900 28.13%
Lawn Cover B Soil 0.25 0.0400 12.50%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.90 0.3200  100.00%
Area to [-52 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.1700 16.19%
Lawn Cover B Sail 0.25 0.8600 81.90%
Lawn Cover C Soil 0.51 0.0200 1.90%
TOTALS: 0.37 1.0500  100.00%
Area to I-53 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0800 17.39%
Lawn Cover B Soll 0.25 0.3800 82.61%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.38 0.4600  100.00%
Areato I-54 Road Surfaces 0.99 0.1000 83.33%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 8.33%
Building Surfaces 0.92 0.0000
Lawn Cover B Soil 0.25 0.0100 8.33%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.93 0.1200  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Monroe Township Date 07/3114
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Area fo I-55 Road Surfaces 0.99 0.1000 27.03%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 2.70%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.2600 70.27%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.47 0.3700  100.00%
Area to |-56 Road Surfaces 0.99 0.0800 42.86%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.9 0.0100 7.14%
Building Surfaces 0.29 0.0000
Lawn Cover B Soil 0.25 0.0700 50.00%
Lawn Cover G Soil 0.51 0.0000
TOTALS: 0.62 0.1400  100.00%
Area to |I-57 Road Surfaces 0.99 0.0300  100.00%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0000
Lawn Cover B Soll 0.25 0.0000
Lawn Cover C Sail 0.51 0.0000
TOTALS: 0.99 0.0300  100.00%
Area fo I-58 Road Surfaces 0.29 0.1700 21.25%
Driveway Surfaces 0.99 0.1200 15.00%
Sidewalk Surfaces 0.99 0.0300 3.75%
Building Surfaces 0.99 0.1900 23.75%
Lawn Cover B Soil 0.25 0.25800 36.25%
Lawn Cover C Saoil 0.51 0.0000
TOTALS: 0.72 0.8000  100.00%
Area to I-59 Road Surfaces 0.99 0.1500 21.13%
Driveway Surfaces 0.99 0.1300 18.31%
Sidewalk Surfaces 0.99 0.0200 4.23%
Building Surfaces 0.99 0.2200 30.99%
Lawn Cover B Sail 0.25 0.1800 25.35%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.80 0.7100  100.00%
Area to 1-60 Road Surfaces 0.99 0.0300 75.00%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0100 25.00%
Lawn Cover C Soil 0.51 0.0000
TOTALS; 0.81 0.0400  100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Location: Moenroe Township Date 07/31/14
Condition: Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Area %Cover
Area fo |-61 Road Surfaces 0.99 0.0500 41.67%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 8.33%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0600 50.00%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.62 0.1200  100.00%
Area to 1-62 Road Surfaces 0.99 0.1600 26.67%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0200 3.33%
Building Surfaces 0.99 0.0800 13.33%
Lawn Cover B Sail 0.25 0.3400 56.67%
Lawn Cover C Sail 0.51 0.0000
' TOTALS: 0.57 0.6000  100.00%
Area to |-63 Road Surfaces 0.99 0.0700 22.58%
Driveway Surfaces 0.99 0.0500 16.13%
Sidewalk Surfaces 0.99 0.0100 3.23%
Building Surfaces 0.99 0.0800 25.81%
Lawn Cover B Soil 0.25 0.1000 32.26%
Lawn Cover C Soil 0.51 0.0000
TOTALS: 0.75 0.3100  100.00%
Area to [-64 Road Surfaces 0.99 0.0500 41.67%
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0100 8.33%
Building Surfaces 0.99 0.0000
Lawn Cover B Soil 0.25 0.0600 50.00%
Lawn Caover C Soil 0.51 0.0000
TOTALS: 0.62 0.1200  100.00%
Area to |-65 Road Surfaces 0.99 0.1200 21.82%
Driveway Surfaces 0.99 0.0800 14.55%
Sidewalk Surfaces 0.99 0.0200 3.64%
Building Surfaces 0.99 0.1400 25.45%
Lawn Cover B Soil 0.25 0.1900 34.55%
Lawn Cover G Sail 0.51 0.0000
TOTALS: 0.73 0.5500  100.00%
Area to I-66 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000
Building Surfaces 0.99 0.1100 10.09%
Lawn Cover B Soil 0.25 0.9800 89.91%
Lawn Gover C Soil 0.51 0.0000
TOTALS: 0.32 1.0800 100.00%



RUNOFF CURVE NUMBERS

Project: Blaze Mill #2958 By GMM
Loecation: Monroe Township Date 07/3114
Condition; Post Development Revised  3/27/2015
Sub-Area Number Cover Description C Areg Y%Cover

Area to I-67 Road Surfaces 0.89 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000

Building Surfaces 0.99 0.0600 11.54%

Lawn Cover B Soil 0.25 0.4600 88.46%
Lawn Cover C Soil - 0.51 0.0000

TOTALS: 0.34 0.5200  100.00%
Area to |-68 Road Surfaces 0.99 0.0000
Driveway Surfaces 0.99 0.0000
Sidewalk Surfaces 0.99 0.0000

Building Surfaces 0.99 0.0800  15.69%

Lawn Cover B Soil 0.25 0.4300 84.31%
Lawn Cover C Soil 0.51 0.0000

TOTALS: 0.37 0.5100  100.00%



STORM SEWER CALCULATIONS
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STORM SEWER CONDUIT OUTLET PROTECTION

CALCULATIONS



Project Name
Project Number

Blaze Mill Townhouse Development
Project #2958

Conduit outlet protection computations

Structure No.

25 Yr. Discharge (Q25)
Do =

Wo =

Tailwater (TW) =

Apron Length (La) =
La=

Apron Width (W) =
W=

Median Stone Dia.(D50) =
(D50}

Structure No.

25 Yr. Discharge (Q125)
Do =

Wo =

Tailwater (TW) =

Apron Length (La) =
La=

Apron Width (W) =
W o=

Median Stene Dia.(D50) =
(D50)

Structure No.

25 Yr. Discharge (Q25)
Do =

Wo =

Tailwater (TW) =

Apron Length {La) =
La=

Apron Width (W) =
W=

Median Stone Dia.(D50) =
(D50)

EW-2
25,20 cfs
2 feet
3.17 feet
1.83 feet

{(gx3)/Do%0.5)

3xWo +0.4(La)

EW-3
7.51 cfs
1.25 feet
1.25 feet
1.83 feet

((qx 3)/Do"0.5)

3 xWo + 0.4{La)

(0.016/TW)x(q)*.33

EW-4
23.39 cfs
2.42 feet
3.75 feet
1.83 feet

{{gx3)/Dc"0.5)

3 x Wo + 0.4(La)

(0.016/TW)x(q)

Date
Rev

g=unit discharge=Q25/Wo =
EW-2 Inv. 130.00
2Y'r. Basin elevation = 131.83

Use 6" min.

g=unit discharge=Q25/\Wo =
EW-3 Inv. 130.00
2Yr. Basin elevation = 131.83

Use 8" min.

g=unit discharge=Q25/\Wo =
EW-4 Inv. : 130.00
2Yr. Basin elevation = 131.83

Use 6" min.

7/13114
3/27/15

7.95

6.01

6.24



Structure No.

25 Yr. Discharge (Q25)
Do =

Wo =

Tailwater (TW) =

Apron Length (La) =
Lta=

Apron Width (W) =
W =

Median Stone Dia.(D50) =
(D50)

EW-5
19.52 cfs
2 feet
3.17 feet
9.69 feet

Use 6" min.

g=unit discharge=Q25/Wo =
EW-51Inv.:  121.50
2Yr. Basin elevation = 131.19

6.16



BLAZE MILL #2958

PREFORMED SCOUR HOLE CALCULATIONS

- SCOUR HOLE AT EW-1

d50=0.0125/Tw (q1.33)
Y=1/2 Do
q=Q/Wo

q=Q/Wo
q=65.10/3.5
q=18.60

¥=1/2Do
¥=0.5x3.5
Y=1.75 feet

d50=0.0125/2.37 (18.60 1.33)
d50=0.00527 (49.28)

d50=0.26 feet of 3” minimum (use 6”)

Tw=2.37 feet E!l 25 yr. storm = 36.35-33.98 inv.=2.37

Do=3.5 feet
Q=65.10cfs
Wo=3.5 feet

JAMES SASSANO ASSOCIATES, INC.

PaGEl oF 1
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LOW IMPACT DEVELOPMENT CHECKLIST




APPENDIX A

Low Impact Development Checklist

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

According to the NJDEP Stormwater Management Rules at N.J.A.C. 7:8, the groundwater recharge,
stormwater quality, and stormwater quantity standards established by the Rules for major land development
projects must be met by incorporating nine specific nonstructural stormwater management strategies into
the project’s design to the maximum extent practicable.

To accomplish this, the Rules require an applicant seeking land development approval from a regulatory
board or agency to identify those nonstructural strategies that have been incorporated into the project’s
design. In addition, if an applicant contends that it is not feasible to incorporate any of the specific strategies
into the project’s design, particularly for engineering, environmental, or safety reasons, the Rules further
require that the applicant provide a basis for that contention,

This checklist has been prepared te assist applicants, site designers, and regulatory boards and agencies
in ensuring that the nonstructural stormwater management requirements of the Rules are met. Tt provides
an applicant with a means to identify both the nonstructural strategies incorporated into the develepment’s
design and the specific low impact development BMPs (LID-BMPs) that have been used to do so. It can also
help an applicant explain the engineering, environmental, and/or safety reasons that a specific nonstructural
strategy could not be incorporated into the development’s design.

The checklist can alse assist municipalities and other land development review agencies in the
development of specific requirements for both nonstructural strategies and LID-BMPs in zoning and/or land
use ordinances and regulations. As such, where requirements consistent with the Rules have been adopted,
they may supersede this checklist.

Finally, the checklist can be used during a pre-design meeting between an applicant and pertinent review
personnel to discuss local nonstructural strategies and LID-BMPs requirements in order to optimize the
development’s nonstructural stormwater management design.

Since this checklist is intended to promote the use of nonstructural stormwater management strategles
and provide guidance in their incorporation in land development projects, municipalities are permitted to
revise it as necessary to meet the goals and objectives of their specific stormwater management program and
plan within the limits of N.J.A.C. 7:8.



Low Impact Development Checklist

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

Monroe Township

Municipality:

Gloucester County July 31, 2014 Revised March 27, 2015
County: Date:

Monroe Township and the Gloucester County Soil Conservation District
Review board or agency:

Blaze Mill
Proposed land development name:
Lot 1 Block14101
Lot(s): ot 1.01 Block(s): Block 1141.0602

Project ar application number:

Blaze Mill Development Group, LLC
Applicant’s name;

1111 Marlkress Road, Suite 200
Applicant’s address:

Cherry Hill, New Jersey 08003

856-424-7000 856-424-7490
Telephone: Fax:

Fmail address:

Richard J. Giemson, P.E.
Designer’s name:

James Sassano Associates, Inc.

Designer’s address:

41 South Route 73, Building 1, Hammonton, New Jersey 08037

609-704-11565 609-704-1166
Telephone: Fax:

rick@jsaengineering.cofn
Email address:

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checklist « February 2004 « Page A-2



Part 1: Description of Nonstructural Approach to Site Design

In narrative form, provide an overall description of the nonstructural stormwater management approach
and strategies incorperated into the proposed site’s design. Attach additional pages as necessary. Details of
each nonstructural strategy are provided in Part 3 below.

Non-structural stormwater management strategies for Berkiey Square consist of the following:

1. Asphalt roadway paving cover is minimal to promote vehicular safety requirements.

2. Perimeter vegetation to remain where possible.

3. Grading disturbance limited to immediate construction area only.

4. All connected impervious cover runoff is directed to swales and storm sewer and to on-siie basins.

5. Low maintenance and native vegetation is proposed.

8. Fertilizing to be in accordance with specifications set forth by Gloucester Co. Soil Conservation District.

7. Soil compaction is proposed for roadway paving and building areas only.

8. Grading designed to promote sheet and swale flow.

9. Time of concentrations increases after development to be attenuated by basins.

New Jersay Stormwater BMP Manual » Appendix A: Low Impact Development Checklist » February 2004 » Page A-3



Part 2: Review of Local Stormwater Management Regulations

Title and date of stormwater management regulations used in development design:
MN.J.A.C. 7:8, Monroe Township Land Code Book, Article XlII, Chapter 175-140, and the New Jersey
Residential Site Improvement Standards.

X
Do regulations include nonstructural requirements?  Yes: No:

. Reference is made that N.J.A.C 7:8 shall be followed for stormwater
if yes, briefly describe:

management design.

List LID-BMPs prohibited by local regulations:

X
Pre-design meeting held? Yes: Date: No:
Meeting held with:
X
Pre-design site walk held? Yes: Date: No:
Site walk held with:

Other agencies with stormwater review jurisdiction:

Gloucester County Soil Conservation District
Name:

SCD Certification
Required approval:

Gloucester County Planning Board
Name:

Subdivision Plan Approval
Required approval: PP

Monroe Township Planning Board
Name:

. Subdivision Plan Approval
Required approval:

New Jersey Stormwater BMP Manual = Appendix A: Low Impact Development Checklist » February 2004 « Page A-4



Part 3: Nonstructural Strategies and LID-BMPs in Design

3.1 Vegetation and Landscaping

Effective management ol both existing and proposed site vegetation can reduce a development’s adverse
impacts on groundwater recharges and runofl quality and quantity. This section of the checklist helps
identify the vegetation and landscaping strategies and nonstructural LID-BMPs that have been incorporated
into the proposed development’s design to help maintain existing recharge rates and/or minimize or prevent
increases in runoff quantity and pollutant loading.

A. Has an inventory of existing site vegetaticn been performed? Yes: No:

X
If yes, was this inventory a factor in the site’s layout and design? Yes: No:

A portion of the site is an existing soil borrow pit. A project is designed as per ordinance guidelines.
Calculated areas for B below assumes 61.54 acres to the proposed street right of way lines minus the

13.12 acres for the future commercial site or 48.42 acres.
B. Does the site design utilize any of the tollowing nonstructural L1D-BMPs?

X 3.5% *1
Preservation of natural areas?  Yes: No: 1f yes, specify % of site:

X 3.3% "2
Native ground cover? Yes: No: 1f yes, specify % of site:

X 3.3% *3
Vegetated buffers? Yes: No: 1f yes, specify % of site:

*1. 1.7 acres wetlands & buffer (1.7 /48.42 = 3.5%) *2. 1.6 acres native cover (1.6 /48.42 = 3.3%)

*3 1.6 acres (1.6/48.42 =3.3%)
C. Do the land development regulations require these nonstructural LID-BMPs?

X Mot specified
Preservation of natural areas?  Yes: No: 1f yes, specify % of site:

X Not specified
Native ground cover? Yes: No: 1f yes, specify % of site:

X Not specified
Vegetated buffers? Yes: No: If yes, specify % of site:

D. If vegetated filter strips or buffers are utilized, specify their functions:

X

Reduce runoff velume increases through lower runoff coefficient:  Yes: No:
X

Reduce runoff pollutant loads through runoff treatment: Yes: No:
X

Maintain groundwater recharge by preserving natural areas: Yes: No:

New Jersey Stormwater BMP Manual « Appendix A; Low Impact Development Checklist « February 2004 » Page A-5



3.2 Minimize Land Disturbance

Minimizing land disturbance is a nonstructural LID-BMP that can be applied during both the development’s
construction and post-construction phases. This section of the checklist helps identify those land
disturbance strategies and nonstructural LID-BMPs that have been incorporated into the propesed
development's design to minimize land disturbance and the resultant change in the site’s hydrologic
character.

X
A. Have inventories of existing site soils and slopes been performed?  Yes: No:

. . . o , X
If yes, were these inventories factors in the site’s layout and design? Yes: No:

Soil designations were not a factor in the site layout, all soils are classified "B" & "C" soils and site is
designed within ordinance guidelines.
B. Does the development’s design utilize any of the following nonstructural LID-BMPs?

X
Restrict permanent site disturbance by land owners? Yes: No:

Wetlands buffers and setbacks will be maintained and perimeter buffers will be proposed
If yes, how: ‘

in accordance with Monroe Township Ordinances.

X
Restrict temporary site disturbance during construction? Yes: No:

Temporary site disturbance is addressed by the erosion and sediment control plans.
Il yes, how:

Consider soils and slopes in selecting disturbance limits? Yes: No:

Disturbance limits were defined by the wetlands soils and the buffers required.
If yes, how:

) 57.2% "1 89.8% *2
C. Specify percentage of site to be cleared: Regraded:

*1. 27.7 acres cleared {27.7 / 48.42 = 57.2%)} *2. 43.5 acres regraded (43.5 / 48.42 = B9.8%)

16.2% *1
D. Specify percentage of cleared areas done so for buildings:

.  78%*2 i 20.6% *3
For driveways and parking: For roadways:

*1. 4.5 acres cleared (4.5/27.7 = 16.2%) *2. 2.1 acres cleared (2.1/ 27.7 = 7.6%)

*3. 5.7 acres cleared (5.7 / 27.7 = 20.6%)
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E. What design criteria and/or site changes would be required to reduce the petcentages in C and D above?

Approximately 40% of the site development area was all ready cleared and used as soil borrow area.

The remaining area is designed within ordinance guidelines and perimeter buffers remain in place.

F. Specily site’s hydrologic soil group (HSG) percentages:

83.1%*2 16.9%™*1
HSG A: HS5G B HSGC:._ HSGD:
*1. 8.2 acres, Woodstown (8.2/ 48.42 = 16.9%)
*2. 40.22 acres, Downer & Aura {40.22 / 48.42 = 83.1%)
G. Specify percentage of each HSG that will be permanently disturbec:
20% 100%
HSG A: HSG B: HsGCG_ = HSGD:

H.Locating site disturbance within areas with less permeable soils (HSG C and D) and minimizing
disturbance within areas with greater permeable scils (HSG A and B) can help maintain groundwater

recharge rates and reduce runcff volume increases. In light of the HSG percentages in F and G above,
what other practical measures if any can be taken to achieve this?

Approximately 40% of the site was previously cleared and disturbed to support a soil borrow pit.

Basins are placed within "B" soils to promote water quality and infiltration.

X
L. Does the site include Karst topography? Yes: No:

1f yes, discuss measures taken to limit Karst impacts;

New Jersey Stormwater BMP Manual « Appendix A: Low Impact Development Checklist » February 2004 « Page A-7



3.3 Impervious Area Management

New impervious surfaces at a development site can have the greatest adverse effect on groundwater recharge
and stormwater quality and quantity. This section of the checklist helps identify those nonstructural
strategies and LID-BMPs that have been incorporated into a proposed development’s design to
comprehensively manage the extent and impacts of new impervious surfaces.

. ) ) o 0.2 acres 17.8 acres®
A, Specify impervious cover at site: Existing: Proposed:

* Of the 17.8 acres impervious cover, 3.6 acres = water surface of wet pond basin number 3.

See below

B. Specify maximum site impervious coverage allowed by regulations:
Individual Residential Townhouse Lot = 75% :

Overall development not specified
C. Compare proposed street cartway widths with those required by regulations:

. _ ) Proposed Cartway ‘Required Cartway
Type of Street . Width (teet) Width (feet)

Residential access — low intensity

Residential access — medium intensity 30 feet 28 feet

Residential access - high intensity with parking

Residential access — high intensity without parking

Neighborhood

Minor collector — low intensity without parking

Minor collector — with cne parking lane

Minor collector — with two parking lanes

Minor collector — without parking

Major collector

Multifamily Access Cul-De-Sac 30 feet

Multifamily Court Limited to 300 feet in length; proposed = 255 feet maximum

D. Compare proposed parking space dimensions with those required by regulations:

See below 10' x 20" Board may grant 8" x18'
Proposed: Regulations:

Off Street residential spaces = 9' x 18'

1

E. Compare proposed number of parking spaces with those requited by regulations:

Proposed: Residential = 891" Regulations: 2.4 spaces per unit (244 x 2.4 = 588)
* includes driveway spaces, garage spaces and 9' x 18' off street spaces.

Off street visitor parking = 122
New Jersey Stormwater BMP Manual » Appendix A: Low Impact Development Checklist » February 2004 + Page A-8



F. Specify percentage of total site impervious cover created by buildings:

11.1% *1

4.4% *2 10.4% *3
By driveways and parking: By roadways:

*1. 5.37 acres huildings (5.37/48.42 = 11.1%) *2. 2.11 acres drives and parking 2.11 / 48.42 = 4.4%)

*3. 5.05 acres roads {(5.05/48.42 = 10.4%)
. What design criteria and/or site changes would be required to reduce the percentages in F above?

Reduction in building size, walkways, loading and parking would not be practical, the development is

designed in accordance to need and pedestrian and vehicular safety. The site is also designed with in

ordinance standards.

. Specify percentage of total impervious area that will be unconnected:

5.6% 5.6% 0% 0%
Total site: Buildings: Driveways and parking; Roads:

Roof runoff from units to the rear yards will be considered unconnected, 2.69 Acres/48.42 = 5.6%

Specify percentage of total impervious area that will be porous:

0% 0% 0% 0%
Total site: Buildings: Driveways and parking: Roads:

0%

Specify percentage of tetal building roof area that will be vegetated:

0%
. Specify percentage of total parking area located beneath buildings:

0%
. Specify percentage of toral parking located within mulii-level parking deck:
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3.4 Time of Concentration Modifications

Decreasing a site’s time of concentration (Tc) can lead directly to increased site runoff rates which, in turn,
can create new and/or aggravate existing erosion and flooding problems downstream. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated inte the
proposed development’s design to effectively minimize such Tc decreases.

When reviewing Tc modification strategies, it is important to remember that a drainage area’s Tc should
reflect the general conditions throughout the area. As a result, Tc modifications must generally be applied
throughout a drainage area, not just along a specific Tc route.

A. Specify percentage of site’s total stormwater conveyance system length that will be:
54.5% *1 31.6% *1
Storm sewer: Vegetated swale: Natural channel:

14% *1
Stormwater management facility: Other:

*1 Storm sewer = 6,681 feet, vegetated swale = 3,860 feet, and stormwater management basins = 1,720 feet
Note: the total length of the stormwater conveyance system should be measured from the site’s

downstream property line to the downstream limit of sheet flow at the system's headwaters.

B. What design criteria and/or site changes would be required to reduce the storm sewer percentages and
increase the vegetated swale and natural channel percentages in A above?

Storm sewer is required fo collect and control concentrated flows within the roadways and parking

areas. Vegetated swales have been designed where possible.

C. In conveyance system subareas that have overland or sheet flow over impervious surfaces or el grass,
what practical and effective site changes can be made te:

Runoff flow slopes have been held at slopes necessary to promote
Decrease overland flow slope;

positive drainage while limiting scour velocities. Reduction in slope below that proposed may create

unwanted ponded areas and mosquito breeding.

Overland roughness will be enhance through the establishment
Increase overland flow roughness:

and maintenance of dense turf cover.
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3.5 Preventative Source Controls

The most effective way to address water quality concerns is by pollution prevention. This section of the
checklist helps identify those nonstructural strategies and LID-BMPs that have been incorporated into the
proposed development’s design to reduce the exposure of pollutants to prevent their release into the
stormwater runoff,

A. Trash Receptacles

N/A
Specify the number of trash receptacles provided:

N/A

Specify the spacing between the trash receptacles:

Compare trash receptacles proposed with those required by regulations:

N/A O NA
Proposed: Regulations:

B. Pet Waste Stations

N/A
Specify the number of pet waste staticns provided:

N/A
Specify the spacing between the pet waste stations:

Compare pet waste stations proposed with those required by regulations:

N/A ,
Proposed: Regulations:

C. Inlets, Trash Racks, and Other Devices that Prevent Discharge of Large Trash and Debris

100%
Specify percentage of tetal inlets that comply with the NJPDES storm drain inlet criteria: ’

D, Maintenance

Specily the frequency of the fellowing maintenance activities:

) Monroe Township ] Not specified
Street sweeping; Proposed: Regulations:

. ) Owner/Applicant . Not specified
Litter collection: Proposed: Regulations:

Identify other stormwater management measures on the site that prevent discharge of large trash and

debris:

Stormwater management maintenance measures are subject to the Stormwater Maintenance Manual

prepared for this development.
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E. Prevention and Containment of Spills

Identify locations where pollutants are located on the site, and the features that prevent these pollutants
from being exposed to stormwater runoff:

N/A N/A
Pollutant; Location:

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

N/A  NA
Pollutant: Location:

Feature utilized to prevent pollutant exposure, harmful accummulation, or contain spills:

N/A . NiA
Pollutant: Location:

Feature utilized to prevent pollutant expesure, harmful accumulation, or contain spills:

N/A N/A
Pollutant: Location;

Feature utilized to prevent pollutant exposure, harmful accumulation, or contain spills:

NfA : N/A
Pollutant: Location:

New Jersey Stormwater BMP Manual » Appendix A: Low Impact Development Checklist « February 2004 « Page A-12



Part 4: Compliance with Nonstructural Requirements
of NJDEP Stormwater Management Rules

1. Based upon the checklist responses above, indicate which nonstructural strategies have been incorporated
into the proposed development’s design in accordance with N.J.A.C. 7:8-5.3(b):

No. .7 i Nonstructural Strategy Yes Wo. |
L. Protect areas that provide water quality benefits or areas particularly X
susceptible to erosion and sediment loss.
2. Minimize impervious surfaces and break up or disconnect the flow of runoff X
over impervicus surfaces,
3 Maximize the protection of natural drainage features and vegeiation, X
4. Minimize the decrease in the pre-construction time of concentration. X
5. Minimize land disturbance including clearing and grading. X
6. Minimize scil compaction. X
7. Provide low maintenance landscaping that encourages retention and planting X
of native vegetation ane minimizes the use of lawns, fertilizers, and pesticides.
8. Provide vegetated open-channel conveyance systems discharge into and X
through stable vegetated areas.
9. Pravide preventative source controls. X

2. For those strategies that have ot been incorporated into the proposed development’s design, provide
engineering, environmental, and/ot safety reasons, Attached additional pages as necessary.

New Jersey Stormwater BMP Manual » Appendix A: Low Impact Development Checklist » February 2004 « Page A-13



NJDEP NON STRUCTURAL STRATEGIES POINTS SYSTEM
CALCULATION
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SECTION “C”
STORMWATER BASIN CALCULATIONS

BASIN QUANTITY CALCULATIONS

BASIN QUALITY CALCULATIONS

GROUNDWATER RECHARGE CALCULATIONS
BASIN SPILLWAY CALCULATIONS

BASIN INFILTRATION CALCULATIONS

SOIL BORING LOGS WITH PERMEABILITY RESULTS
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Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8
Pond No. 1 - Basin1

Pond Data
Contours -User-defined contour areas. Ceonic method used for volume calculation. Begining Elevation = 131.00 ft
Stage [ Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage {cuft) Total sterage (cuft)

0.00 131.00 18,470 0 0

1.00 132,00 21,658 20,552 20,652

2.00 133.00 23,500 22,768 43,320

3.00 134.00 26,825 25,346 68,666

4.00 135.00 29,328 28,065 96,731

5.00 136.00 31,887 30,596 127,327

6.00 137.00 34,506 33,184 160,511

7.00 138.00 37,183 35,833 196,344

8.00 139.00 40,678 38,865 235,209
Culvert ! Orifice Structures Weir Structures

[A] [Bl [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 42.00 0.00 0.00 0.00 CrestLen {ft)} = 15.00 1.00 100.00  0.00
Span {in) = 42.00 0.00 0.00 0.00 Crest EL (ft) = 138.05  133.50 13810 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 133.37 0.00 0.00 0.00 Weir Type =1 Rect Broad -
Length (ft} = 65.00 0.00 0.00 0.00 Multi-Stage = Yes Yes Yes No
Slope {%) = 0.18 0.00 0.00 nfa
N-Value = .013 013 013 n/a
Crifice Coeff. = 0.60 0.80 0.80 0.60 Exfil.(infhr) = 0.000 (by Wet area)
Multi-Stage = nfa No No Ne TW Elev. (ft) = 0.00

Stage
ft

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00

Storage
cuft

0
20,562
43,320
68,666
96,731

127,327
160,511
196,344
235,209

Elevation

ft

131.00
132.00
133.00
134.00
135.00
136.00
137.00
138.00
139.00

Civ A

cfs

0.0¢
0.00
0.00

0.97 oc
477 oc
9.83 oc
15.65 oc
21.11 0c
84.11 oc

Clv
cfs.

B

ClvC
cfs

PriRsr
cfs

Wr A
cfs

WrB
cfs

0.00
0.00
0.00
0.97s
474 s
9.83s
1559 s
21.10s
512s

WrC
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
68.00s

WrD

cfg

Exfil
cfs

User
cfs

Nete: Culverl/Orifice oulflows are analyzed under inlet {ic) and oulet {oc) contral. Weir risess checked for orifice conditions (ic) and submergencs (s).

Stage f Storage / Discharge Table

Total
cfs

0.000
0.000
0.000
0.867
4741
0.835
15.59



Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Pond No. 2 - Basin 2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 130.00 ft

Stage ! Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 130.00 58,452 0 0

1.00 131.00 64,484 61,437 61,437

2.00 132.00 69,040 66,742 128,180

3.00 133.00 73,683 71,342 199,521

4.00 134.00 77,713 75,6882 275,203
Culvert / Orifice Structures Weir Structures

[A] [BI [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) = 24.00 0.00 0.00 0.00 Crest Len {ft) = 15.00 9.00 100.00 0.00
Span (in} = 38.00 0.00 0.00 0.00 Crest EL {ft) = 132,75 131,75 132.80 0.00
No. Barrels = 1 0 0 0 Weir Coeff. = 333 3.33 2.60 3.33
invert EL. (ft) = 127.00 0.00 0.00 0.00 Weir Type =1 Rect Broad -
Length (ft) = 56.00 0.00 0.00 0.00 Mulii-Stage = Yes Yes No No
Slope (%) = 9.82 0.00 0.0¢ n/a
N-Valug = 013 .013 .013 nfa
Orifice Coeff. = 0.60 Q.60 0.60 0.60 Exfil.{in/hr} = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00

Note: Culvert/Crifice oulfiows are analyzed under inlet {ic) and outlet {oc) control. Weir risers checked for oriflca conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation ClvA CivB ClivC PrfRsr WrA WrB wrC WwrD

ft cuft ft cfs cfs cfs cis cfs cfs cfs cfs
0.00 0 130.00 0.00 - - 0.00 0.00 0.00 —
1.00 61,437 131.00 4313 ic e 0.00 0.00 0.00 —
2.00 128,180 132.00 4313 ic o n e 0.00 3.75 0.00 e
3.00 189,521 133.00 4813 ic -— - - 6.24 41.88 23.25 e

4.00 275,203 134.00 73.860ic - - -— 341758 3968s 341.78 —

Exfil
cfs

User
cfs

Total
cfs

0.000
0.600
3.745
71.38
415.62



Pond Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Pond No. 3 - Basin 3
Pond Data

Contours -User-defined contour areas. Conlc method used for volume calculation. Begining Elevation = 128,75 ft

Stage / Storage Tahle
Stage {ft) Elevation (ft) Contour area (sqft) Iner. Storage {cuft} Total storage (cuft)

0.00 129.75 178,564 0 0

0.25 130.00 180,041 44,821 44821

1.25 131.00 186,013 183,001 227,822

2.25 132.00 192.049 189,004 416,826

3.25 133.00 198,083 185,028 611,854
Culvert / Orifice Structures Weir Structures

[Al [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in} = 15.00 0.00 0.0C 0.0C Crest Len (ft) = 15.00 0.25 100.00 0.00
Span (in) = 15.00 0.00 0.00 0.00 Crost El. (ft) = 13225 12975 13250 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 2.860 3.33
Invertt EL. {ft) = 129.75 0.00 0.00 0,00 Weir Type =1 Rect Broad -
Length (ft} = 83.00 0.0 0.00 0.00 Multi-Stage = Yes Yes No Ne
Slope (%) = 0.33 0.00 0.00 nia
N-Value = 013 013 013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.{in/hr) = 0.000 (by Wef area)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00

Note: Culvert/Crifiea autflows are anaiyzed under inlet {ic) and outlet (oc) control. Weir risers checked for orifice conditions {ic) and submergence (s},

Stage / Storage / Discharge Table

Stage Storage  Elevation Clv A ClvB ClvC PriRsr WrA WrB WrC wWrD

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 129.75 0.00 - = -~ 0.00 0.00 0.00 -
0.25 44 821 120.00 0.09 0c - - - 0.00 0.09s  0.00 —
1.25 227,822 131.00 1.04 oc e e - 0.00 1.04s  0.00 —
2.25 416,826 132.00 248 oc o == - 0.00 248s 0.00 -

3.25 611,854 133.00 8.02 oc - - - 736s 063s 09192 -

Exfil
cfs

User
cfs

Total
cfs

0.000
0.087
1.037
2.478
99.92



Hydrograph Summary Repo

%Eafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc, v&

Hyd. [Hydrograph |Peak - |Time |Timeto [Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) {cfs) (min) |[{min} (cuft) (ft) (cuft)
1 |SCS Runoff 1.717 2 776 22978 | - — e Pre Development Commercial
2 |Reach 0.007 2 776 9 1 e - Travel Time Commercial Area
3 |8CS Runoff 3.268 2 752 25,362 e ————— - EW-1 Pervious
4 ISCS Runoff 16.33 2 728 77,098 | e [ e - EW-1 Impervious
5 |SCS Runoff 0.651 2 746 4,622 e ————— Overland Basin 1 Pervicus
6 [SCS Runoff 0.413 2 728 I e N B Overland Basin 1 Impervious
7 |Combine 18.56 2 728 109,042 2,34, | —— Composite to Flow Basin 1
8 |Reservoir 1.669 2 914 53,023 5'76 134.22 74,769 Rout Basin 1
9 |SCS Runoff 0.767 2 748 5883 | - I e EW-2 Pervious
10 |SCS Runoff 8.748 2 728 41,303 | - - e EW-2 Impetvious
11 |SCS Runoff 0.100 2 738 618 | - e e EW-3 Pervious
12 |SCS Runoff 3.280 2 726 13,276 | - e ——— EW-3 Impervious
13 |SCS Runoff 0.853 2 752 8382 | o - e E\W-4 Pervious
14 |SCS Runoff 6.901 2 728 32,883 | - ———— s EW-4 Impervious
15 |Combine 19.46 2 728 102,025 9, 1¢, 11, —————- e Composite Storm Sewer
16 |SCS Runoff 0.827 2 750 6,603 12'--1-?—'- " mmmmnn e Overland to Basin 2 Parvious
17 |SCS Runoff 0.795 2 736 4978 | - ———- B Overland to Basin 2 Impervious
18 {SCS Runcff 4,031 2 730 21,020 | e — | Route 322 Road Runoff
19 |Combine 24.45 2 728 134,626 |15, 16,17, — | e Composite to Basin 2
20 |Reservoir 0.773 2 1110 26,448 11% 131.83 116,907 Rout Basin 2
21 |Reach 0.773 2 1112 | 26,270 20 — | Travel Time to Basin 3
22 |8CS Runoff 0.853 2 7486 6,302 — — | e Overland Basin 3 Pervious
23 |SCS Runoff 9.283 2 728 43,827 | e — —- Overland to Basin 3 Impervicus
24 |Combine 9.713 2 728 786,399 21,22,23 e e Composite to Basin 3
25 |Reservoir 0.159 2 1740 34,842 24 130.12 66,368 Rout Basin 3
26 |SCS Runoff 3.386 2 806 57,062 | ] e — Pre Developed Area A
27 |SCS Runoff 2.871 2 782 41,975 | eeemm | e — Pre Development Area B

2015-03-27_Quantity Calculations.gpw

Return Period: 2 Year

Tuesday, Mar 24, 2015
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

1

Pre Development Commercial

Hydrograph type
Storm frequency

Time interval
Draihage area
Basin Slope

Tc method

Total precip.
Storm duration

2yrs
2 min

0.0 %
TR55

BB I nnmi

SCS Runoff

13.120 ac

3.30in
24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

1.717 cfs
12.93 hrs
22,978 cuft

61*
0 ft

46.9 min
Type lll

285

* Composite (Area/CN) = [(5.150 x 70) + (7.970'x 55)] / 13.120

Hydrograph Discharge Table

Time -- Outflow
cfs)

(hrs

12.67
12.70
12.73
12.77
12.80
12.83
12.87
12.90

12.93

12.97
13.00
13.03
13.07
13.10
13.13
13.17

13.20

1.578
1.615
1.648
1.670
1.688
1.702
1.710
1.715

1.717

1.717
1.715
1.712
1.706
1.699
1.691
1.681

1.669

13.23
13.27
13.30
13.33
13.37
13.40

13.43

...End

Time -~ Qutflow
(hrs

cfs)

1.657
1.642
1.627
1.611
1.683
1.574

1.665

{ Printed values >= 80.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydregraphs Extension for AutcCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 1
Pre Development Commercial
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = (.50 0.00 0.00
Travel Time {min) = 36.82 + 0.00 + 0.00 = 36.82
Shallow Concentrated Flow

Flow length (ft) = 120.00 530.00 220.00

Watercourse slope (%) = 0.50 0.90 0.50

Surface description = Unpaved Unpaved Paved

Average velocity (ft/s) =1.14 1.53 1.44
Travel Time (min) = 1.75 + 5.77 + 2,55 = 10.07
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TimMe, TC .ociiiiinieeen s ns s ssssssssessessessesnssesennnnumanssunssnsans 46.90 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 2

Travel Time Commercial Area
Hydrograph type = Reach
Storm frequency = 2yrs
Time interval =2 min
Inflow hyd. No. =

Reach length = 1387.0 ft
Manning's n = 0.013
Side slope = n/a
Rating curve x = 0.809
Ave. velocity = 0.00 ft/s

Peak discharge
Time to peak
Hyd. volume

1 - Pre DevelopmentSzutioneigiel

Channel slope
Pipe diameter
Max. depth
Rating curve m
Routing coeff.

Tuesday, Mar 24, 2015

0.007 cfs
12.93 hrs
9 cuft
Circular
0.01 %
30.00 ft
nfa

1.250
0.0003

Modified Att-Kin routing method used.

H‘ydrograph Discharge Table

Time
(hrs)

12.90

12.93

..End

inflow Outflow
cfs cfs
1715 0.007
1717 << 0.007

{ Printed values >= £0.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

3

EW-1 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

munuwnmnmonnimn

SCS Runoff
2yrs

2 min

9.500 ac
0.0%
TR55
3.301in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

I nnnnuni

Tuesday, Mar 24, 2015

3.268 cfs
12.53 hrs
25,362 cuft
67*

0ft

23.5 min
Type lHl
285

* Composite (Area/CN) = [(5.340 x 61) + (4.160 x 74)] / 9.500

Hydrograph Discharge Table

Time -- OQutflow

(hrs

12.37
12.40
12.43
12.47
12.50

12.53

12.57
12.60
12.63
12.67
12.70

12.73

...End

cfs)

3.005
3.103
3.178
3.232
3.261

3.268

3.255
3.223
3.174
3.112
3.039

2.957

{ Printed values >= 80.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydregraphs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8

Hyd. No. 3
EW-1 Pervious
Description A B [0 Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 1854 + 0.00 + 0.00 = 18.54
Shallow Concentrated Flow

Flow length (ft) = 270.00 0.00 0.00

Watercourse slope (%) = 170 0.00 - 0.00

Surface description = Unpaved Unpaved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time (min) = 2.14 + 0,00 +  0.00 = 214
Channel Flow

X sectional flow area (sqft) = 1.22 4.91 4.91

Wetted perimeter (ft) = 3.93 7.85 7.85

Channel slope (%) = 0.30 0.34 0.30

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s) =2.86

4.88
4.58

Flow length (ft) ({0})150.0 310.0 250.0

Travel Time {min) = .87 + 1.06 + 091 = 284

Total Travel TIMe, TC .. e iiiissisimsmi s esvansnranssurssrsmesmssassassassnssessssssnns 23.50 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No.

EW-1 Impervious

Hydrograph type
Storm frequency

4

Time interval
Drainage area
Basin Slope

Te method

Total precip.
Storm duration

mnmwmiuwnni

SCS Runoff
2yrs

2 min

6.720 ac
0.0 %

TR55
3.301in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of cong. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

16.33 cfs
12.13 hrs
77,098 cuft
o8*

0ft

8.6 min
Type lli
285

Bnnmnuwuinmneh

* Composite {(Area/CN) = [(6.720 x 98)] / 6.720
Hydrograph Discharge Table

Time -~ Qutflow
cfs)

(hrs

12.07
12.10

12.13

12.17

12.20

..End

14.93
16.10

16.33

15.95

16.27

{ Printed values == 80,00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 4
EW-1 Impervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 0.40 0.00 0.00
Travel Time (min} = 2.27 + 0.00 + 0.00 = 227
Shallow Concentrated Flow

Flow length (ft) = 380.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min}) = 4.41 + 0.00 + 0.00 = 4.4
Channel Flow

X sectional flow area (sqft) = 7.07 0.00 0.00

Wetted perimeter (ft) = 0.42 0.00 0.00

Channel slope (%) = 0.39 0.00 0.00

Manning's n-value = 0.013 0.015 0.015

Velocity (ft/s) =5.91

0.00
0.00

Flow length (ft) ({01)690.0 0.0 0.0

Travel Time (min) = 1.95 + 0,00 + 0.00 = 195

Total Travel TIME, TC i i sstiinrse s sns sir e vns s ss sanasrmsm s e e s snvenvususnuisas 8.60 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 5

Overland Basin 1 Pervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 2yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 2.390 ac Curve number
Basin Slope = 0.0 % Hydraulic length
T¢ method = TR55 Time of conc. (Tc)
Total precip. = 3.30in Distribution
Storm duration = 24 hrs Shape factor

Tuesday, Mar 24, 2015

0.651 cfs
12.43 hrs
4,622 cuft
62*

0 ft

15.4 min
Type Il
285

nniuianiamunn i

* Composite (Area/CN) = [{0.060 x 55) + (2.070 x 61) + (0.260 x 74)] / 2,390

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
12.30 0.596
12.33 0.620
12.37 0.637
12.40 0.648
12.43 0.651
12.47 0.646

12.60 0.634
12.63 0.615

12.67 0.590

..End

{ Printed values >= 90.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 5
Overland Basin 1 Pervious
Description A B c Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in}) = 3.30 0.00 0.00

Land slope (%) = 1.70 0.00 0.00
Travel Time (min) = 15.00 + 0.00 + 0.00 = 15.00
Shallow Concentrated Flow

Flow length (ft) = 50.00 0.00 0.00

Watercourse slope (%) = 1.70 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time (min) = 0.40 + 0.00 + 0.00 = 040
Channel Flow

X sectional flow area (sgft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0p0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC ... isn e renn s e s snsunranssns sessssssssssnssssssnssnsennns 15.40 min



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 6

Overland Basin 1 Impervious

Hydrograph type = SCS Runoff Peak discharge = 0.413 cfs

Storm frequency = 2 yrs Time to peak = 12.13 hrs

Time interval = 2 min Hyd. volume = 1,950 cuft

Drainage area = 0.170 ac Curve number = 98*

Basin Slope =00% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 7.9 min

Total precip. = 3.30in Distribution = Type Il

Storm duration 24 hrs Shape factor 285

* Composite {(Area/CN) = [(0.170 x 88)] / 0.170
Hydrograph Discharge Table

{ Printed valuss >= 20.00% of Qp.)

Time -- Outflow
(hrs cfs)

12.07 0.378

12.10 0.407
12.13 0.413
12.17 0.404
12.20 0.385

..eEnd



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 6
Overland Basin 1 Impervious
Description A B (03 Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length {ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 3.00 0.00 0.00
Travel Time (min} = 7.94 + 0.00 + 0.00 = 7.94
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = (0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sgft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0h0.0 0.0 0.0

Travel Time (min) = (.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC coori i smremiiri i i s sn ssssnsmsssseses s sassnnsmnsnnnes 7.90 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 7

Composite to Flow Basin 1

Hydrograph type = Combine
Storm frequency = 2yrs

Time interval = 2 min
Inflow hyds. =2,34,586

Peak discharge
Time to peak

Hyd. volume

Contrib. drain. area

Tuesday, Mar 24, 2015

= 18.56 cfs

(|

12.13 hrs
109,042 cuft
18.780 ac

Hydrograph Discharge Table

Time Hyd. 2 + Hyd. 3 + Hyd. 4 +
{hrs) (cfs) (cfs) {cfs)
12.10 0.000 1.188 16.10
12.13 0.000 1.463 16.33 <<
12.17 0.000 1.750 15.95
12.20 0.000 2.039 15.27
12.23 0.000 2.315 14.46
12.27 0.000 2.552 13.64

...End

Hyd. 5 +
{cfs)

0.274

0.3585

0.428
0.486
0.530

0.566

Hyd. 6 =
(cfs)

0.407

0.413 <<

0.404
0.386
0.366

0.343

{ Printed valuss >= 80,00% of Qp.)

Outflow
{cfs)

17.96
18.56

18.53
18.18
17.67

17.00



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 8

Rout Basin 1

Hydrograph type = Reservoir Peak discharge = 1.569 cfs

Storm frequency = 2yrs Time to peak = 15.23 hrs

Time interval =2 min Hyd. volume = 53,023 cuft

Inflow hyd. No. = 7 - Composite to FloRdesivoit name = Basin 1

Max. Elevation = 134.22 ft Max. Storage = 74,769 cuft

Storage Indication method used.

{ Printed values >= 90.00% of Qp.)

Hydrograph Discharge Table
Time inflow Elevation ClvA ClvB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

14,03  2.188 134.17 1.467 - e e SRR V1 [ — 1.415
14.07  2.159 134.17 1479  com o oo —— 1425 e e 1.425
1410 2132 134.17 1490 - —- 1434 - 1.434
14.13  2.106 134.18 1.501 -—— - - 1442 —- e 1.442
14.17  2.082 134.18 1.511 ~—— - - 1450 — - e 1.450
14.20  2.059 134.18 (- [ — 1458 —— e e 1.458
1423  2.038 134.18 1530 —em e e e 1466 -—— 1.466
1427  2.017 134.19 15630 o e e 1473 e e e 1.473
1430  1.998 134.19 1548 creem e e e 1479 —— — — 1.479
1433  1.979 134.19 (117 J UG UUUUR - 1486 -—— —_— 1.486
14.37  1.961 134.19 <7< QU UU U 1492 - — —— 1.492
1440  1.944 134.20 1570 wome e e —— 1498 - RIUUU 1.498
1443 1.927 134.20 1577 —ree neem e e 4503 e e e 1.503
1447 1910 134.20 1584 -~ - ———— e 1508 —~  -— - 1.508
14.50 1.894 134.20 1590 ——-- - — 1.614 ——  — 1.514
14563  1.878 134.20 1.595 - - 1519 -  — 1.519
14.57  1.862 134.20 16989 -~ - - 1524 - mmnn e 1.524
1460  1.846 134.21 1.604 - e ~— 1529 -— - e 1.529
1463  1.831 134.21 1808 - semmeee 1833 e e e 1.533
1467  1.815 134.21 1812 —- —— = 1837 e e - 1.537

Continues on next page...



Rout Basin 1

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

14.70  1.800 134.21 1615 - mee 1541 e e e 1.6541
14.73  1.785 134.21 1819 —— - - - 1545 - e e 1.545
14.77 1770 134.21 1.622 - em e s 1648 e e e 1.548
14.80 1.755 134.21 1825 e e e - 15581 e e 1.551
1483  1.740 134.21 1.627 —-- — —- 1554 —— - 1.554
1487  1.725 134.21 1630 —oem e e e 1566 —em e meen 1.556
14.90 1.711 134.21 1.632 ——- - e e 1.859 — e ———— 1.559
14.93  1.696 134.21 1634 - e e S 1T [ 1.561
1497  1.681 134.22 16368 === e e U V7% J U U 1.563
16.00 1.667 134.22 1.837 — - 1564 ——- - 1.564
15.03  1.652 134.22 1638 —mm eeem e —— 1566 -~ 1.566
15.07 1638 134.22 1639 e e e S Xy A— — e 1.5687
1510  1.623 134.22 1640 - e e — 1.568 -— 1,568
1513 1600 13422 1641 e e e 1568 e 1.568
1517  1.594 134.22 1641  weemn mem e S Y71 JUUUE U 1.569
15.20 1580 134.22 1642 e e S 11 J S — 1.569
15.23  1.565 134.22 << 1642 ——  —— — 1569 o een e 1.569
1527  1.550 134.22 1.642 e e e 1569 - e e 1.569
15.30  1.536 134.22 1641 —— e ——— —— 1.569 wwmmm e e 1.569
15.33  1.521 134.22 1.641 = e e -~ 1568 -—— - 1.568
15.37  1.506 134.22 1.640 - DUUUE— e ABBT e e e 1.567
15.40  1.492 134.22 1639 - e e 1666 - o e 1.566
15.43  1.477 134.22 1638 —-m e e e 1565 ~omm e e 1.565
1547  1.462 134.22 1.637 - e e 1564 e e e 1.564
15.50 1.447 134.22 1.635 - s e -— 1.562 -—- — e 1.562
1653  1.432 134.21 1.833 - e 1560 -~ e e 1.560

Continues on next page...



Rout Basin 1

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CIivC PfRsr WrA WrB WrC WrD Exfil OQuitflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1557  1.417 134,21 1632 —m e e —— 1558 —— e - 1,558
15.60  1.402 134.21 1630 -  —em - SOV N1 J— 1,556
15.63  1.387 134.21 1.627 - - - s 1,654 e e —me 1.554
16.67 1.372 134.21 1825 -~ e e - 1552 - - 1.552
15.70  1.357 134.21 1623 e e — 1549 — 1.549
1573 1.342 134.21 1620 - e e e 1548 e e e 1.546
16,77  1.327 134.21 1617 e e e e 1543 e e e 1.543
15.80  1.312 134.21 1614 ——— - - - 1.540 - - 1.540
16.83 1297 134.21 1611 = - —— 1536 - e e 1.536
16.87  1.282 134.21 1608 - e e e 1533 eeem e oo 1.533
15.90 1.266 134.21 1604 - e e U Y71 S 1,529
15.93  1.251 134.20 1601 ~om e e — 1525 e e e 1525
15.97  1.236 134.20 1897 —— e e SUNE Y- 2X [ - 1.521
16.00  1.221 134.20 1593 e S -1 r RS —— 1.517
16.03  1.205 134.20 1589  cmem meem —— = 1513 ——- — 1.513
16.07 1191 134.20 1584 -—- - - e 1508 - —— - 1.508
16.10  1.176 134.20 1579 wmm e e 1504 s e e 1.504
16.13  1.163 134.20 1574 -+ - = 1500 e e 1.500
16.17  1.151 134.20 1568 - - e 1496 e e e 1.496
16.20  1.139 134.19 1.563  ween e e ~— 1491 —- - 1.491
16.23  1.128 134.19 1.557  weeme e e e 1 AB7 - 1.487
16.27  1.117 134.19 1551 —~—— - - 1482 — - 1.482
16.30  1.107 134.19 1.546 -—— - @ - 1478 - — 1.478
16.33  1.098 134.19 1.540 —— e e SENUEE 1 < J—— 1.473
16.37  1.089 134.19 1.634 - e e - 1488 - —_— 1.468
16.40  1.080 134.18 1.528 - e e — 1464 e e e 1.464
16.43  1.072 134.18 1.622 —-- —— e 1459 - e e 1.459

Continues on next page...



Rout Basin 1

Hydrograph Discharge Table

Time
(hrs)

16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70

16.73

...End

Inflow  Elevation

cfs

1.083
1.065
1.047
1.040
1.032
1.024
1.017
1.010
1.002

ft
134.18
134.18
134.18
134.18
134.17
134.17
134.17
134.17

13417

CivA
cfs

1.515
1.609
1.503
1.497
1.490
1.484
1.477
1.471

1.464

ClvC PfRsr

cfs

cfs

Wr A
cfs

WrB
cfs

1.454
1.449
1.444
1.439
1.434
1.429
1.424
1.418
1.413

WrD
cfs

Exfil
cfs

Outflow

cfs

1.454
1.449
1.444
1.439
1.434
1.429
1.424
1.418

1413




<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

9

EW-2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc¢ method
Total preci

P.

Storm duration

I

] I | O 1 I

SCS Runoff
2 yrs

2 min

3.110 ac
0.0 %
TR55
3.301in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.767 cfs
12.47 hrs
5,883 cuft
62*

0 ft

18.4 min
Type lil
285

I n wmnimnim

* Composite (Area/CN) = [(2.950 x 61) + (0.160 x 74)] / 3.110

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.33
12.37
12.40
12.43

12.47

12.50
12.53
12.57
12.860

12.63

..End

cfs)

0.693
0.722
0.745
0.759

0.767

0.766
0.758
0.744
0.723

0.699

{ Printed values >= 80,00% of Qp.)



TR55 Tc Worksheet

Hyd. No. 9
EW-2 Pervious

Description

Sheet Flow
Manning's n-value
Flow length (ft)

Two-year 24-hr precip. (in)

Land slope (%)

Travel Time (min)

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v

>

0.240
100.0
3.30
1.50

nmnunn

16.77 +

Shallow Concentrated Flow

Flow length (ft)

Watercourse slope (%)

Surface description

Average velocity (ft/s)

Travel Time (min)

Channel Flow
X sectional flow area
Wetted perimeter (ft)
Channel slope (%)
Manning's n-value
Velocity (ft/s)

Flow length (ft)
Travel Time {min)

Total Travel Time, Tc

100.00

0.50

Paved
1.44

nmmnmn

1.16 +

1.77
4.71
0.40
0.013
3.76

(saft)

Hnianu

({01)98.0

= 0.43 +

------------------------------------------------------------------------------

0.011
0.0
0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00
5.11
8.34
0.79
0.013

7.34

IO

0.011
0.0
0.00
0.00

0.00

0.00
0.00
Paved
0.00

0.00

0.00
0.00
0.00
0.013

0.00

0.0

0.00

Totals

16.77

1.16

1.43

18.40 min




<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No.

EW-2 Impervious

Hydrograph type
Storm frequency

10

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

I nownmaunn

SCS Runoff
2 yrs

2 min

3.600 ac
0.0 %
TR55
3.30in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

8.748 cfs
12.13 hrs
41,303 cuft
98*

0 ft

8.3 min
Type Il
285

n i mwiwgn

* Composite (Area/CN) = [(3.600 x 98)] / 3.600
Hydrograph Discharge Table

Time -~ Qutflow
cfs)

(hrs

12.07
12.10

12.13

12.17

12.20

...End

8.000
8.623

8.748

8.646

8.182

{ Printed values >= 90,00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 10
EW-2 Impervious
Description A B c Total
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 0.50 0.00 0.00
Travel Time (min) = 2.08 + 0.00 +  0.00 = 2.08
Shallow Concentrated Flow

Flow length (ft) = 240.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time (min) = 2,78 + 0.00 + 0.00 = 278
Channel Flow

X sectional flow area (sqft) = 1.22 3.14 5.11

Wetted perimeter (ft) = 3.93 6.28 8.34

Channel slope (%) = 1.00 0.20 0.30

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s) =5.23

3.22
4.52

Flow length (ft) ({01314.0 158.0 438.0

Travel Time {(min) = 1.00 + 0.82 + 1.61 = 3.43

Total Travel TiMe, TC .uvucrmnrecersessnmsassenassssnnsenssansesrarsnnssnsnmssmsnnmsmmnmssmssmsnsess 8.30 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

11

EW-3 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

nmnmnpnmi

SCS Runoff
2 yrs

2 min

0.340 ac
0.0 %
TR55
3.301in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.100 cfs
12.30 hrs
618 culft
61*

0 ft

8.5 min
Type lll
285

mnmnmimnnni

* Composite (Area/CN) = [{0.340 x 61)] / 0.340
Hydrograph Discharge Table

Time -- Qufflow

(hrs
12.20
12.23
12.27

12.30

12.33
12.37

12.40

...End

cfs)

0.093
0.097
0.099

0.100

0.008
0.095

0.0:

{ Printed values >= 80.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 11
EW-3 Pervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 25.0 75.0 0.0

Two-year 24-hr precip. (in) = 3.30 3.30 0.00

Land slope (%) = 2.00 0.50 0.00
Travel Time (min) = 4.64 + 1.65 + 0.00 = 6.29
Shallow Concentrated Flow

Flow length (ft) = 40.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time {min} = 0.46 + 0.00 + 0.00 = 0.46
Channel Flow

X sectional flow area (sqft) = 1.22 1.22 0.00

Wetted perimeter (ft) = 3.93 3.93 0.00

Channel slope (%) = 0.40 1.40 0.00

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s) =3.31

6.18
0.00

Flow length (ft) ({0}1)336.0 15.0 0.0

Travel Time (min) = 1.69 +  0.04 + 0.00 = 173

Total Travel TIME, TC .ovrirmemriirinsisnsssnssmessisiurseserene sensssessnnsnnssnnsenis S 8.50 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 12
EW-3 Impervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 2yrs Time to peak
Time interval = 2 min Hyd. volume
Drainage area = 1.200 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 3.30in Distribution

Storm duration = 24 hrs Shape factor

i o mwmnuwn

Tuesday, Mar 24, 2015

3.280 cfs
12.10 hrs
13,276 cuft

8™
0 ft

4.4 min
Type HlI

285

* Composite (Area/CN) = [(1.200 x 98)]/ 1.200
Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
12.07 3.260
12.10 3.280
1213 3.078

...End

{ Printed values >= 90,00% of Qp.)



TR55 Tc Worksheet

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 12
EW-3 Impervious
Description A B o4 Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 40.0 60.0 0.0

Two-year 24-hr precip. (in) = 3.30 3.30 0.00

LLand slope (%} = 5.00 0.50 0.00
Travel Time (min}) = 0.40 + 1,38 + 0.00 = 1.78
Shallow Concentrated Flow

Flow length (ft) = 80.00 0.00 0.00

Watercourse slope (%) = 0.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =1.44 0.00 0.00
Travel Time {min) = 0.93 + 0.00 + 0.00 = 093
Channel Flow

X sectional flow area (sqft) = 1.22 1.22 0.00

Wetted perimeter (ft) = 3.93 3.03 0.00

Channel slope (%) = 0.40 1.40 0.00

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s) =3.31

6.18
0.00

Flow length (ft) ({0})336.0 15.0 0.0

Travel Time (min) = 1.69 + 0.04 + 0.00 = 1.73

Total Travel TimMe, TC cuuiuiiiiimrremeinsenrsms s s brsnrannnasasss asmmnmsnsssssmsnmnnnss 4.40 min



<<

Hydrograph Report

Hydraflow Hydragraphs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

13

EW-4 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

SCS Runoff
2 yrs.

2 min

4700 ac
0.0%
TR55
3.301in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.953 cfs
12.53 hrs
8,362 cuft
61*

0 ft

21.5 min
Type i
285

nununmognnmi

I

* Composite {Area/CN) = [(4.680 x 81} + (0.020 x 74)} / 4.700
Hydrograph Discharge Table

Time -- Qutflow

{hrs

12.40
12.43
12.47
12.50

12.53

12.57
12.60
12.63
12.67
12.70

12.73

..End

cfs)

0.873
0.905
0.930
0.946

0.953

0.953
0.945
0.933
0.916
0.895

0.871

{ Printed values >= 0.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc, v8

Hyd. No. 13
EW-4 Pervious
Description A B (o] Totals
Sheet Fiow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 1.50 0.00 0.00
Travel Time {min} = 1577 + 0.00 + 0.00 = 15.77
Shallow Concentrated Flow

Flow length (ft) = 220.00 0.00 0.00

Watercourse slope (%) = 2.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.28 0.00 0.00
Travel Time (min) = 1.61 + 0.00 + 0.00 = 1.61
Channel Flow

X sectional flow area (sgft) = 1.22 3.14 4.91

Wetted perimeter (ft) = 3.93 6.28 7.85

Channel slope (%) = 0.80 1.00 0.26

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s} =4.67

7.21
4.27

Flow length (ft) ({0})382.0 267.0 545.0

Travel Time (min) = 1.36 + 0.62 + 213 = 4.1

Total Travel TimMe, TC ...uivuiecimtee e vrimsisss s rsnrsimesrsenssuensensanssanansnnnnnnssnssn 21.50 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

EW-4 Impervious

Hydrograph type
Storm frequency

14

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

L 5 1N 1 N T N T I 1 O [

SCS Runoff
2 yrs

2 min

2.840 ac
0.0%
TR55
3.30in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

nmuuwwunuH

Tuesday, Mar 24, 2015

6.901 cfs
12.13 hrs
32,583 cuft
98*

0 ft

7.1 min
Type Il
285

* Composite {Area/CN) = [(2.840 x 98)] / 2.840
Hydrograph Discharge Table

Time -- Outflow

(hrs

12.07
12.10

12.13

1217

12.20

..End

cfs)
6.311

6.802

6.001

6.742

6.455

{ Printed values >= 90,00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 14
EW-4 Impervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.011 0.011 0.011

Flow length (ft) = 50.0 50.0 0.0

Two-year 24-hr precip. (in) = 3.30 3.30 0.00

Land slope (%) = 5.00 0.50 0.00
Travel Time {min) = 0.48 + 119 + 0.00 = 1.67
Shallow Concentrated Flow

Flow length (ft) = 385.00 0.00 0.00

Watercourse slope (%) = 1.50 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =2.49 0.00 0.00
Travel Time (min} = 2.58 + 0.00 + 0.00 = 258
Channel Flow

X sectional flow area (sgft) = 1.77 3.14 4.91

Wetted perimeter (ft) = 4.71 6.28 7.85

Channel slope (%) = 1.50 1.00 0.26

Manning's n-value = 0.013 0.013 0.013

Velocity (ft/s) =7.28

7.21
4.27

Flow length (ft) ({0p)38.0 267.0 545.0

Travel Time {min) = 0.09 + 0.62 + 213 = 283

Total Travel TIMe, TC ..uvicecrereermmrasinnsnrsasss s sessns s samsssssinussnanssnsasnnsnnsen 7.10 min



<<

Hydrograph Report

Hydraftow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 15

Composite Storm Sewer

Hydrograph type = Combine Peak discharge = 19.46 cfs

Storm frequency = 2yrs Time to peak = 12.13 hrs

Time interval =2 min Hyd. volume = 102,025 cuft

Inflow hyds. = 9 10, 11, 12, 13, 14 Contrib. drain. area = 15.790 ac

Hydrograph Discharge Table

{ Printed values >= 0.00% of Qip.)

Time Hyd.9+ Hyd.10+ Hyd.11+ Hyd.12+ Hyd.13+ Hyd.14= Outflow
{hrs) (cfs) (cfs) (cfs) {cfs) {cfs) {cfs) {cfs)
12.07 0.180 8.000 0.050 3.260 0.153 6.311 17.96
12.10 0.258 8.623 0.068 3.280 << 0.229 6.802 19.26
12.13 0.342 8.748 << 0.080 3.078 0.315 6.901 << 19.46
12.17 0.427 "~ 8.546 0.088 2.780 0.408 8.742 18.99
12.20 0.504 8.182 0.093 2.457 0.504 6.455 18.19

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

16

Overland to Basin 2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

SCS Runoff
2 yrs

2 min

3.770 ac
0.0%
TR55
3.30in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.827 cfs
12.50 hrs
6,603 cuft
61*

0ft

16.9 min
Type Il
285

nnunmnanunan

* Gomposite (Area/CN) = [(3.770 x 61}]/3.770
Hydrograph Discharge Table

Time - OQutflow

(hrs
12.37
12.40
12.43
12.47

12.50

12.63
12.67
12.60

12.63

..End

cfs)

0.767
0.794
0.814
0.825

0.827

0.822
0.808
0.789

0.764

{ Printed values >= 90.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 16
Overland to Basin 2 Pervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 1.50 0.00 0.00
Travel Time (min) = 45,77 + 0.00 + 0.00 = 15.77
Shallow Concentrated Flow

Flow length (ft) = 145.00 0.00 0.00

Watercourse slope (%) = 1.70 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time {(min) = 1.15 + 0.00 + 0.00 = 1.15
Channel Flow

X sectional flow area (sqfty = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0H0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel TIME, TC cuccurirmmecrrennencnnresnssmesiminisns esssss e sss s s s s mssmsmssnu 16.90 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

17

Overland to Basin 2 Impervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

nmnuwunmmun

SCS Runoff
2 yrs

2 min

0.450 ac
0.0%

TR55
3.301in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.795 cfs
12.27 hrs
4,978 cuft
98"

0 ft

16.8 min
Type I
285

m e nmwnnwmwun

* Composite (Area/CN) = [(0.450 x 98)] / 0.450
Hydrograph Discharge Table

Time -- Qutflow

(hrs

12.17
12.20
12.23

12.27

12.30
12.33
12.37
12.40

12.43

...&nd

cfs)

0.740
0.775
0.791

0.795

0.791
0.781
0.767
0.749

0.726

{ Printed valuee >= 90.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No. 17
Overland to Basin 2 Impervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 1.50 0.00 0.00
Travel Time (min) = 1577 + 0.00 + 0.00 = 15.77
Shallow Concentrated Flow

Flow length (ft) = 125.00 0.00 0.00

Watercourse slope (%) = 1.70 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time (min) = 0.99 + 0.00 + 0.00 = 0.99
Channel Fiow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({010.0 0.0 0.0

Travel Time {min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, TC .o eeirrcnesnsssnr s ssssne nnsms s e s ensunmssssssssnasnnnnmannes 16.80 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

Route 322 Road Runoff

Hydrograph type
Storm frequency

18

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

[ VI | 1 O I { O 1 I |

SCS Runoff
2 yrs

2 min

1.900 ac
0.0%

User
3.30in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

4.031 cfs
12.17 hrs
21,020 cuft
08*

0 ft

10.0 min
Type Il
285

LTI 1 O T { O T { S | A |

* Composite (Area/CN) = [(1.900 x 98)]/ 1.900
Hydrograph Discharge Table

Time - Qutflow

{hrs

12.10
1213

1217

12.20
12.23

12.27

..End

cfs)
3.742
3.966

4.031

3.988
3.888

3.756

{ Printed values >= 80.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 19

Composite to Basin 2

Hydrograph type = Combine Peak discharge
Storm frequency = 2yrs Time to peak

Time interval =2 min Hyd. volume
Inflow hyds. = 15,16, 17, 18 Contrib. drain. area

Tuesday, Mar 24, 2015

24 45 cfs

= 12.13 hrs

134,626 cuft
6.120 ac

Hydrograph Discharge Table

Time Hyd.15+ Hyd.16+ Hyd. 17+ Hyd.18=
(hrs) {cfs) (cfs) {cfs) (cfs)
12.07 17.96 0.166 0.556 3.363
12.10 19.26 0.247 0.624 3,742
12.13 19.46 << 0.337 0.688 3.966
12.17 18.99 0.428 0.740 4.031 <<
12.20 18.19 0.513 0.775 3.988
12.23 17.25 0.584 0.791 3.888

...End

{ Printed values >= 90,00% of Qp.)

Outflow
{cfs)

22.04
23.87

24.45

2419
23.47

22.51



Hydrograph Report

Hydrafiow Hydregraphs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Tuesday, Mar 24, 2015

Hyd. No. 20

Rout Basin 2

Hydrograph'type = Reservoir Peak discharge = 0.773 cfs
Storm frequency = 2yrs Time to peak = 18.50 hrs
Time interval =2 min Hyd. volume = 26,449 cuft
Inflow hyd. No. = 19 - Composite to Bdd@s@rvoir name = Basin 2
Max. Elevation = 131.83 ft Max. Storage = 116,907 cuft

Storage Indication method used.

{ Printed values >= 80.00% of Qp.)

Hydrograph Discharge Table

Time Inflow  Elevation CivA ClvB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow
{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

17.563  0.958 131.83 0.702 -—— e e e 0701 —— e 0.701
17.57  0.950 131.83 0708 - - - 0708 - e 0.708
1760 0.942 131.83 0714 - —— e 0714 —— 0.714
1763  0.934 131.83 0.719 - — e 0.719 -—- = 0.719
1767  0.926 131.83 0.725 wwme  mem e e 0725 -  eem e 0.725
17.70  0.918 131.83 0.730 - e e e 0.730 - e e 0.730
17.73  0.910 131.83 0.734 ——- = —_— 0734 —- = - 0.734
17.77  0.902 131.83 0.739 - e e e 0738 e e e 0.738
17.80  0.894 131.83 0743 s e e e 0.742 o e e 0.742
17.83  0.886 131.83 0.746 -—- — — 0746 -— - 0.748
17.87  0.878 131.83 0.750 - . 0.749 - 0.750
17.90  0.870 131.83 0.753 —m= e e e 0753 e e e 0.753
17.93  0.862 131.83 0.756 = e e e 0.755 - e e 0.755
1797  0.854 131.83 0.758 -——  ——— - 0.758 --—- —— - 0.758
18.00 0.848 131.83 0.761 - - —_— 0.760 — ——— 0.760
18.03  0.839 131.83 0.763 - e e 0782 e e e 0.762
18.07  0.831 131.83 0.765 = e e e 0.764 —on e - 0.764
1810 0.824 131.83 0.766 - - - — 0766 —- @ — 0.768
18.13  0.817 131.83 0.767 - SUUE— e 0767 - SR 0.767
1817  0.812 131.83 0.769 - S 0.768 -— — e 0.768

Continues on nhext page...



Rout Basin 2
Hydrograph Discharge Table

Time Inflow Elevation ClvA ClvB CivC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
1820  0.806 131.83 0.770 SR e 0769 - e e 0.769
18.23  0.801 131.83 0.771 - S — 0770 e e 0.770
1827 0.797 131.83 o B — 0771 - - 0.771
18.30  0.793 131.83 0.772 —eme e e DENUVE ) ¢~ U 0.772
18.33  0.789 131.83 0772 == e e SR W 4 7 J e — 0.772
1837 0.785 131.83 0.773 - — e e 0.772 — o - 0.772
18.40 0.782 131.83 0.773 -~ —— e 0.773  ~mom e e 0.773
18.43  0.779 131.83 0.773 - e e 0.773 -  —— 0.773
18.47  0.776 131.83 0.773 —— e e SRRSO 4 T 0.773
18.50 0.773 131.83 << 0.773  —==m= wme e - 0.773 ——- - 0.773
18.53  0.770 131.83 0773 =ee e e —— 0773 —— 0.773
18.57 0.767 131.83 0.773 -~  somem e —— 0.773 -—— -———- = 0.773
18.60  0.765 131.83 0.773 - em e e 0.773 - - 0.773
1863  0.762 131.83 0773 om0 e e — 0772 e e e 0.772
18.67  0.760 131.83 0772 === e e — 0772 e e e 0.772
18.70  0.757 131.83 0.772 —om e e — 0772 0.772
1873  0.755 131.83 0.772 wwem e U — 0771 - e 0.771
18.77 0.752 131.83 0.771 = e e e 0.771 — e == 0.771
18.80  0.750 131.83 0771 —e e — 0T e e e 0.771
18.83 0.748 131.83 0770 -—- mmmmm mmmin e 0.770 —-- - ——— 0.770
18.87 0.745 131.83 0770 - —_—— e 0.769 ~—— - e 0.769
18.90  0.743 131.83 0.769 = e e e 0769 o e e 0.769
18.93  0.741 131.83 0768 ———= e - SR £-7: S — 0.768
1897  0.738 131.83 0.768 - e —— e 0.767 - e e 0.767
19.00 0.736 131.83 0.767 —— e - 0767 e e 0.767
19.03 0.734 131.83 0.766 —mmm e e e 0.766 —-—  ~— - 0.766

Continues on next page...



Rout Basin 2

Hydrograph Discharge Table

Time
(hrs)

19.07
19.10
19.13
19.17
19.20
19.23
19.27
19.30
19.33
19.37
19.40
19.43
19.47
19.50
19.53
19.57
19.60
19.63
19.67
18.70
19.73
19.77
19.80
19.83
19.87
19.90

19.93

Inflow Elevation

cfs

0.731
0.729
0.727
0.724
0.722
0.720
0.717
0.715
0.713
0.710
0.708
0.705
0.703
0.701
0.698
0.696
0.694
0.691
0.689
0.687
0.684
0.682
0.680
0.677
0.675
0.672

0.670

ft
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83

131.83

CivA CivB CivC PfRsr WrA

cfs

cfs

cfs

————

cfs

cfs

WrB WrcC
cfs cfs

WrD Exfil Outflow
cfs cfs cfs

e ——  0.765
---------- 0.764
---------- 0.763
---------- 0.762
----- —  0.761
— e 0.760
e —— 0759
——  —— 0758
---------- 0.757
---------- 0.756
---------- 0.755
---------- 0.753
---------- 0.752
---------- 0.751
---------- 0.750
---------- 0.748
----- e 0,747
----- —  0.746
----- — 0.744
----- — 0743
SN — 0.741
----- — 0.740
---------- 0.739
---------- 0.737
---------- 0.736
----- —  0.734

----- — 0732

Continues on next page...



Rout Basin 2

Hydrograph Discharge Table

Time
(hrs)

19.97
20.00
20.03
20.07
20.10
2013
2017
20.20
20.23
20.27
20.30
20.33
20.37
20.40
20.43
2047
20.50
2053
2057

20.60

...End

Inflow Elevation

cfs

0.668
0.665
0.663
0.661
0.658
0.656
0.653
0.651
0.649
0.646
0.844
0.642
0.639
0.8637
0.634
0.632
0.630
0.627
0.625

0.622

ft
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83
131.83

131.83

ClvA
cfs cfs cfs cfs

0.731 - S —
0.728 - e ——
0728 ——  eew -
0.728 e e eem
0.724 s mmmem e
0723 - —
0.721 - — e
0719 —— - e

0718 —— e

0711 ——- ———

0.709 -~ - S

0701  —memm - —
0.700 -~ — -

0.698 - —_—

ClvC PfRsr

WrA WrB

cfs

cfs

0.731
0.729
0.728
0.726
0.724
0.723
0.721
0.719
0.718
0.716
0.714
0.712
0.710
0.709
0.707
0.705
0.703
0.701
0.699

0.697

WrC
cfs

WrD
cfs

Exfil

cfs

Outflow

cfs

0.731
0.729
0.728
0.726
0.724
0.723
0.721
0.719
0.717
0.716
0.714
0.712
0.710
0.709
0.707
0.705
0.703
0.701
0.699

0.697



Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2011 by Autodask, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 21

Travel Time to Basin 3

Hydrograph type = Reach Peak discharge = 0.773 cfs
Storm frequency = 2yrs Time to peak = 18.53 hrs
Time interval =2 min Hyd. volume = 26,270 cuft
Inflow hyd. No. = 20 - Rout Basin 2  Section type = Circular
Reach length = B63.0ft Channel slope = 1349 %
Manning's n = 0.013 Pipe diameter = 1.50 ft
Side slope = n/a Max. depth = nfa

Rating curve x = 24.304 Rating curve m = 1.250

Ave. velocity = 0.44 ft/s Routing coeff. = 0.6849

Modified Ait-Kin routing method used.

Hydrograph Discharge Table

{ Printed values >= 50.00% of Qp.)

Time Inflow Outflow
(hrs) cfs cfs
17.57 0.708 0.698
17.60 0.714 0.705
17.63 0.719 0.711
17.67 0.725 0.717
17.70 0.730 0.722
17.73 0.734 0.727
17.77 0.738 0.732
17.80 0.742 0.736
17.83 0.746 0.741
17.87 0.750 0.744
17.90 0.753 0.748
17.93 0.755 0.751
17.97 0.758 0.754
18.00 0.760 0.757
18.03 0.762 0.759
18.07 0.764 0.761

Continues on next page...



<<

Travel Time to Basin 3

Hydrograph Discharge Table

Time
(hrs)

18.10
18.13
18.17
18.20
18.23
18.27
18.30
18.33
18.37
18.40
18.43
18.47
18.50

18.53

18.57
18.60
18.63
18.67
18.70
18.73
18.77
18.80
18.83
18.87
18.90

18.93

Inflow

cfs

0.766
0.767
0.768
0.769
0.770
0.771
0.772
0.772
0.772
0.773
0.773
0.773
0.773

0.773

0.773
0.773
0.772
0.772
0.772
0.771
0.771
0.771
0.770
0.769
0.769

0.768

<<

Qutflow

cfs

0.763
0.765
0.766
0.768
0.769
0.770
0.771
0.771
0.772
0.772
0.773
0.773
0.773

0.773

0.773
0.773
0.773
0.773
0.772
0.772
0.772
0.771
0.771
0.770
0.770

0.769

Continues on next page...



Trave! Time to Basin 3

Hydrograph Discharge Table

Time
(hrs)

18.97
19.00
19.03
19.07
19.10
1813
19.17
19.20
19.23
19.27
19.30
19.33
19.37
19.40
19.43
19.47
19.50
19.53
19.657
19.60
19.63
19.67
19.70
19.73
19.77

19.80

Inflow
cfs

0.767
0.767
0.766
0.765
0.764
0.763
0.762
0.761
0.760
0.759
0.758
0.757
0.756
0.755
0.753
0.752
0.751
0.750
0.748
0.747
0.746
0.744
0.743
0.741
0.740

0.739

Qutflow

cfs

0.768
0.768
0.767
0.766
0.765
0.764
0.764
0.763
0.762
0.761
0.760
0.759
0.758
0.7586
0.755
0.754
0.753
0.752
0.750
0.749
0.748
0.746
0.745
0.744
0.742

0.741

Continues on next page...



Travel Time to Basin 3

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
19.83 0.737 0.739
19.87 0.736 0.738
19.90 0.734 0.736
19.93 0.732 0.735
19.97 0.731 0.733
20.00 0.729 0.732
20.03 0.728 0.730
20.07 0.726 0.728
20.10 0.724 0.727
20.13 0.723 0.725
20.17 0.721 0.723
20.20 0.719 0.722
20.23 0.717 0.720
20.27 0.716 0.718
20.30 0.714 0.716
20.33 0.712 0.715
20.37 0.710 0.713
20.40 0.709 0.711
20.43 0.707 0.709
20.47 0.705 0.708
20.50 0.703 0.706
20.53 0.701 0.704
20.57 0.699 0.702
20.60 0.697 0.700
20.63 0.696 0.698
20.67 0.694 0.696

..End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 201 1 by Autodesk, Inc, v8

Hyd. No.

22

Qverland Basin 3 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nmonamnnmi

SCS Runoff
2 yrs

2 min

3.520 ac
0.0 %
TR55
3.30in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢})
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.853 cfs
12.43 hrs
6,302 cuft
61*

0 ft

15.6 min
Type Il
285

nnunununannn

* Composite (Area/CN) = [(3.520 x 61)] / 3.520
Hydrograph Discharge Table

Time -- Qutflow
cfs)

(hrs

12.33
12.37
12.40

12.43

12.47
12.60
12.63

12.57

..End

0.800
0.827
0.845

0.853

0.851
0.838
0.816

0.786

{ Prirted vahes == 90.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, tnc. v8

Hyd. No. 22
Overland Basin 3 Pervious
Description A B [ Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) =170 0.00 0.00
Travel Time (min) = 15.00 + 0.00 + 0.00 = 15.00
Shallow Concentrated Flow

Flow length (ft) = 80.00 0.00 0.00

Watercourse slope (%) = 1.70 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =2.10 0.00 0.00
Travel Time (min) = 0.63 + 0.00 + 0.00 = 0.63
Channel Flow

X sectional flow area (sgft} = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s} =0.00

0.00
0.00

Flow length (ft) ({01)0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .......... eeEAmE AN A EE NS L EREd R ERREARE EELE AR AR AR AEnrnmnrnRRONRRRE 15.60 min



<<

Hydrograph Report

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 23
Overland to Basin 3 Impervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

SCS Runoff
2yrs

2 min

3.820 ac
0.0 %
TR55
3.30in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.283 cfs
12.13 hrs
43,827 cuft
98*

0 ft

7.9 min
Type lll
285

e i nnunn

* Composite (Area/CN) = [(0.220 x 98} + (3.600 x 98)] / 3.820

Hydrograph Discharge Table

Time -- Qutflow

(hrs

12.07
12.10

1213

12.17

12.20

..End

cfs)
8.489
9.150

9.283

9.068

8.682

{ Printed values »= 80.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 23
Overland to Basin 3 Impervious
Description A B C Totals
Sheet Flow

Manning's n-value = 0.240 0.011 0.011

Flow length (ft) = 60.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 3.00 0.00 0.00
Travel Time (min) = 7.94 + 0.00 + 0.00 = 7.94
Shallow Concentrated Flow

Flow length (ft) = 0.00 0.00 0.00

Watercourse slope (%) = 0.00 0.00 0.00

Surface description = Paved Paved Paved

Average velocity (ft/s) =0.00 0.00 0.00
Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00
Channel Flow

X sectional flow area (sqft} = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0p0.0 0.0 0.0

Travel Time (min) = 0.00 +  0.00 + 0.00 = 0.00

Total Travel TIMe, TC v s i sssinsian s s ns s s s s s ars s snsssnsnssnnsen 7.90 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 24

Composite to Basin 3

Hydrograph type = Combine
Storm frequency = 2 yrs
Time interval =2 min
Inflow hyds. = 21,22, 23

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

nmwin

Tuesday, Mar 24, 2015

9.713 cfs
12.13 hrs
76,399 cuft
7.340 ac

Hydrograph Discharge Table

Time Hyd. 21+ Hyd.22+ Hyd.23=
{hrs) {cfs) {cfs) (cfs)
12.10 0.000 0.323 9.150
12.13 0.000 0.430 9.283 <<
12.17 0.000 0.627 9.068
12.20 0.000 0.606 8.682
12.23 0.000 0.669 8.222

.End

{ Printed values >= 90.00% of Qp.)

Outflow
(cfs)

0.473

9.713

9.585
9.288

8.890



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 25

Rout Basin 3

Hydrograph type = Reservoir Peak discharge = (0.159 cfs

Storm frequency = 2yrs Time to peak = 29.00 hrs

Time interval =2 min Hyd. volume = 34,842 cuft

Inflow hyd. No. = 24 - Composite to BdRas&rvoir name = Basin 3

Max. Elevation = 130.12 ft Max. Storage = 66,368 cuft

Storage indication method used.

{ Printed values >= 80.00% of Qp.}

Hydrograph Discharge Table _
Time Inflow Elevation CivA ClvB CIlvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
23.00 0.757 130.09 0.143 - e —— e 0.143 - e - 0.143
23.03  0.754 130.10 0143 —em e e e 0143 e e e 0.143
23.07 0.752 130.10 0.144  meme meee e e 0143 —om e 0.143
2310 0.749 130.10 0.144 - —— e e 0.144 —-  —— 0.144
2313  0.747 130.10 0.144 —mm — — 0144 — e 0.144
2317  0.744 130.10 0.144 —  weee - e 0144 e 0.144
2320 0.741 130.10 0.144 - —_— 0.144 -—— - 0.144
2323  0.739 130.10 0145 ——r e e — 0145 e e e 0.145
23.27 0.736 130.10 0.145 ——  — e — 0145 —- e 0.145
2330 0.734 130.10 0.145 —— e e 0145 o 0.145
2333 0.731 130.10 0.145 --— — e — 0145 - e 0.145
2337 0.728 130.10 0.148 -—- - ——— - 0.145 -~ - 0.145
2340 0.726 130.10 0.146 ——-  —— —— e 0146 e e 0.146
2343  0.723 130.10 0.146 - - e e 0148 e e 0.146
2347 0721 130.10 0146 —— - e 0146 -——  — - 0.146
2350 0.718 130.10 0.146 === em e e 0146 -  —— —-- 0.146
23.53 0.716 130.10 0.147 - —_— 0147 - e - 0.147
2357 0.713 130.10 0.147  womm- S e 0BT e e 0.147
2360 0.710 130.10 0147 e e e e 0147 — - 0.147
2363 0.708 130.10 0.148 - — e 04T e e e 0.147

Confinues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB ClvC PiRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2387 0705 130.10 0.148 - - - — 0.148 - e 0.148
2370 0.703 130.10 0.148 ——  —em e - 0148 - ———— e 0.148
23.73  0.700 130.10 0.148 —— — - 0148 e e 0.148
23.77 0698 130.10 0.149 - - —_— 0149 —  —— e 0.149
2380 0.695 130.10 0.149 - - —— e 0149 e e e 0.149
2383 0.692 130.10 0149 - cem e SR, T 1 GRS — 0.149
23.87 0.690 130.10 0.150 - e e e 0.149 — e 0.149
2390 0687 130.10 0.150 - e e —— 0150 —— e 0.150
2393 0685 130.11 0150 -  — e 0150 —— 0.150
2397 0.682 130.11 0.180 -—- - - —_— 0150 —— e e 0.150
2400 0.680 130.11 0.15t - e —_— 0150 - - 0.150
2403  0.671 130.11 0151 —omm e e e 0450 o e e 0.150
2407 0.656 130.11 0151 —— —_— T £ 3 B 0.151
2410  0.635 130.11 0151 e e e e 0.151 == e e 0.151
2413 0614 130.11 0152 e e e e 015 e e e 0.151
2417  0.593 130.11 0152 - e e 0151 e e e 0.151
2420 0572 130.11 0152 —rem e e e 0152 —— — —— 0.152
2423  0.553 130.11 0152 -— - —— e 0152 —— — 0.152
24.27 0.534 130.11 0.153 - e e 0152 e e e 0.152
2430 0518 130.11 0183 - e - 0152 - e 0.152
2433 0.499 130.11 0.153 === e e SRR\ X 1 S UUUUR 0.152
2437  0.484 130.11 0.153 - USRS — 0152 - 0.152
2440  0.470 130.11 0.153  —oew e e e 0153 e e e 0.153
2443 0457 130.11 0183 ——- e - 0183 e 0.153
2447  0.446 130.11 0.154 e e e 0183 e 0.153
2450 0435 130.11 0.154 -=-m- — — 0153  comm e 0.153
2453  0.424 130.11 0154 weme  ereem e e 0.153 = o e 0.153

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC PfRsr WrA WrB WrC WrD Exfil OQutflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2457  0.413 130.11 0.154 —mr e e 0153 — — — 0.153
2460  0.403 130.11 0154 —— - 0.183 0.153
2463  0.393 130.11 0154 —-s e e 0153 —oom e 0.153
2467  0.383 130.11 0154 —rs e e e 0.154 —— 0.154
2470  0.374 130.11 0.154 -mr — e e 0154 -— 0.154
2473  0.364 130.11 0.155 - —_— e —- 0154 — 0.154
2477 0.356 130.11 0.155 - — - —- 0154 —— - 0.154
24.80  0.347 130.11 0155 —mm e e 0154 - 0.154
24.83  0.339 130.11 0155 =  eem - - 0154 —n e e 0.154
2487  0.335 130.11 0.155 -— SN — — 0154 = e 0.154
2490 0.332 130.11 0.155 -—- — - 0154 - e e 0.154
2493 0.330 130.11 0.155 == s e e 0.154 - 0.154
2497 0328 130.11 0.155 - s e e 0.154 - - 0.154
2500 0.326 130.11 0.155 wom e e e 0154 e e e 0.154
2503  0.324 130.11 0155 womm e e e 0155 e e e 0.155
26.07  0.322 130.11 0155 —m e - — 0155 — e - 0.155
2610  0.320 130.11 0.156 ---— — e —— 0185 — e e 0.155
2613  0.318 130.11 0156 —=om e e S K 11 JRSma— 0.155
2517  0.316 130.11 0156 —-m e e S I 11— 0.155
2520 0.314 130.11 0156 —-m e - — 01556 - 0.155
2523  0.313 130.11 0156 —-m e - —— 0155 - 0.155
2627  0.311 130.11 0156 =m0 e e US| 11 QS — 0.155
2530  0.309 130.11 0156 ——n e e SO I 11 S — 0.155
2533  0.307 130.11 0156 - = e 0155 -— - - 0.155
2537  0.305 130.11 0156 —-- e - — 0155 - 0.155
2540  0.303 130.11 0.156 e e e e 0.165 - e 0.155
2543  0.301 130.11 0158 = e e e 0155 e e . 0.155

Continues on next page...



Rouf Basin 3

Hydrograph Discharge Table

Time
(hrs)

2547
25.50
2553
2557
25.60
25.63

25.67

25.70.

2573
2577
25.80
25.83
2587
25.90
2593
2597
26.00
26.03
26.07
26.10
26.13
26.17
26.20
26.23
26.27
26.30

26.33

Inflow  Elevation

cfs

0.300
0.298
0.296
0.294
0.293
0.291
0.289
0.287
0.288
0.284
0.282
0.280
0.279
0.277
0.275
0.274
0.272
0.270
0.269
0.267
0.266
0.264
0.262
0.261
0.259
0.258

0.256

ft
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.11
130.12
130.12
130.12
130.12
130.12

130.12

CivA CIvB
cfs cfs

CivC

cfs

_____

WrA WrB

cfs

0.165
0.156
0.156
0.156
0.156

0.156

0.156

0.166
0.156
0.156
0.156
0.156
0.156
0.166
0.156
0.156
0.156
0.156
0.157
0.157
0.167
0.157
0.157
0.157
0.157
0.157

0.157

WrC
cfs

WrD Exfil Outflow
cfs cfs cfs
————— s 0.155
e 0.156
——— e 0.156
e e 0.156
T 0.156
— - 0.156
— 0.156
— 0.156
SEE 0.156
S — 0.156
— 0.156
— 0.156
0.156
— e 0.156
0.156
meam e 0.158
e e 0.158
SN 0.156
---------- 0,167
——— e 0.157
———— e 0.157
——— 0.157
— e 0.157
0.157
e 0.157
— 0.157
—_ — 0.157

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB CIivC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
26.37 0.255 130.12 0.158 === emmem eeee —— 0457 - 0.157
2640 0253 130.12 0.158 e s e - 01567 - e e 0.157
2643  0.252 130.12 0158 —een e o ) 1 V7 0.157
26.47  0.250 130.12 0158 oo e e 057 e e e 0.157
26.50 0.249 130.12 0158 -— - e (A 1 A 0.157
26,53  0.247 130.12 0.168 - e e - 0157 - e e 0.157
26.57 0.248 130.12 0.168 - e e - 0.157 - 0.157
26.60 0.244 130.12 0.168 -——  —— - 0157 - e e 0.157
26.63 0.243 130.12 0168 -— - - 0157 - 0.157
2667  0.241 130.12 0159 e e o e 0457 en e e 0.157
26.70  0.240 130.12 0189 e e e ——  0.157 -—- —— - 0.157
26.73 0.238 130.12 0159 —— - - 0157 0.157
26.77  0.237 130.12 0.168 — - - 0157 - 0.157
2680 0.235 130.12 0169 —-r e e U N 17 A— 0.157
26.83  0.234 130.12 0.159 - - e 0158 e e e 0.158
26.87 0233 130.12 0169 = - - S 1 11 S — 0.158
26.90 0.231 130.12 0159 - e e — 0158 — 0.158
26.93  0.230 130.12 0169 -—— - - 0158 - e e 0.158
26.97 0.228 130.12 0189 -—— - - 0158 ' e e 0.158
2700  0.227 130.12 0159 - e e e 0158 - e e 0.158
2703 0.228 130.12 01589 —— e N ¢ T - J OO 0.158
27.07 0224 130.12 0159 e e e SUUUI X 11 J U 0.158
27.10 0223 130.12 0.159 - e UUUUUE Y 1Y S — 0.158
2713 0222 130.12 0.159 - ——— e ——- 0188 —- - - 0.158
2717  0.220 130.12 0.159 - SISUIN— SN X 11 J 0.158
2720 0.219 130.12 0.159  mnem — SUUUEY o1 [:7: J U 0.158
2723  0.218 130.12 0.159  em e eeee SURUUEY ¢ 1 J 0.158

Confinues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil OQutflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
27.27 0216 130.12 0159 -~ - - 0158 - = — 0.158
27.30  0.215 13012 0159 —— s e e 0158 -~ e 0.158
2733 0214 130.12 0159 - e e 0.168 - e 0.158
27.37 0213 130.12 0.159 e e e 0.158 -—— - @ - 0.158
2740  0.211 130.12 0159 ——  —— - — 0158 —— 0.158
2743 0210 130.12 0159 - e e e 11 S — 0.158
2747  0.209 130.12 0459 === e e e 0.158 —— 0.158
2750 0.207 130.12 0.189 - o e e 0.168 e e e 0.158
2753 0.206 130.12 0.189 —— - e e 0.188 —— e 0.158
2757  0.205 130.12 0.159 —mm e e e 0.158 -—— 0.158
27.60  0.204 130.12 0159 - e e e 0,168 e 0.158
2763 0.203 130.12 0.159 -~ o em == 0.158 -—— — ——— 0.158
2767  0.201 130.12 0159 ---- o ae —= 0158 -—— 0.158
27.70  0.200 130.12 0 <7 J U — e 0458 e e e 0.158
27.73  0.199 130.12 0159 ~e —m e e 0.158  —— 0.158
27.77  0.198 130.12 0160 -  we e -~ 0158 -—— @ - — 0.158
27.80 0.197 130.12 0.160 - 0.158 --— - 0.158
27.83  0.195 130.12 1) 110 QS — — 0.158 e e e 0.158
27.87  0.194 130.12 0160 e e — 0.158 v U 0.158
2790 0.193 130.12 0.160 - -~ - - 0158 - —— 0.158
2793  0.192 130.12 0.180 -—— e e e 0.158 -—~——  —— 0.158
2797 0191 130.12 0.180 - e em e 0.158 --—- —— 0.158
2800 0.190 130.12 0.180 - - 0158 - - 0.158
28.03 0.188 130.12 0160 —m e e 0158 - e e 0.158
28.07 0.187 130.12 0.160 - —— - - 0188 -— e 0.158
28.10 0.186 130.12 0160 -—- —— e —— 0158 —- e o 0.158
2813  0.185 130.12 0160 - e - e 0158 e e e 0.158

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA CIvB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2817 0.184 130.12 0160 -—-— - —— 0158 ——- @ e e 0.158
2820 0.183 130.12 0160 -———- - e e 0188 e e e 0.158
2823 0.182 130.12 0.160 -—--  ——— - 0188 e - 0.158
28.27  0.181 130.12 0180 -~ - e I VI £ B 0.158
28.30 0.180 130.12 0.160 -——- - —— - 0158 -—— 0.158
28.33 0.178 130.12 0180 - e e 0159 -— - 0.158
28.37 0177 130.12 0.160 = - - - 0159 - S 0.159
28.40  0.176 130.12 0160 —w U U 5 11 S 0.159
2843 0175 130.12 0160 - e e 0159 - - e 0.159
28.47  0.174 130.12 0.160 == mmen — e 0159 e e 0.159
2850 0173 130.12 0.160 ---  -—— ——— e 0189 e e 0.159
28.83 0.172 130.12 01680 e e e e 0.159 -—— s e 0.159
28.57 0.171 130.12 0160 womee e e e | 0.159 —— —— e 0.159
28.60 0.170 130.12 0160 -— - - e 0.159 - wimen mmee 0.159
28.63 0.169 130.12 0160 - - - 0.159 - s mmee 0.159
2867 0.168 130.12 01680 e e e e 0168 —n e e 0.159
28.70  0.167 130.12 0160 —omm e e e 0168 —n e e 0.159
28.73 0.166 130.12 0.180 —--- e e e 0189 —m e e 0.159
28.77  0.165 130.12 0.160 wrmm e e — 0459 - e 0.159
28.80  0.164 130.12 0.160 -~ e e e 0159 e e e 0.159
28.83  0.163 130.12 0.160 - — 0159 -~ e e 0.159
28.87 0.162 130.12 0.160 - ——— e e 0189 -  —— 0.159
28.90 0.181 130.12 0.160 - e e 0189 e e e 0.159
28.93 0.160 130.12 0.160 ----- — e 0159 e emeem e 0.159
28.97  0.159 130.12 0.160 -—— — e e 0159 cm e e 0.159
2000 0.158 130.12 << 0.160 - e DUNUUN <1 R — 0.159

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIivC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
20.03  0.157 130.12 0160 - e - SRR 5 V1< OO U 0.159
29.07 0.158 130.12 0160 —— e e e 0189 e e 0.159
2910  0.155 130.12 0180 wr e e 0159 - —— 0.159
2013  0.154 130.12 0180 ——x e - e 0159 e e 0.159
2917  0.154 130.12 0.180 —omr e e e 0159 e e 0.159
2920 0.153 130.12 0.180 —- S 11 J N — 0.159
2023  0.152 130.12 0160 - e S 1 11 QN — 0.159
2927 0151 130.12 0.160 - e e e 0159 —— ——— - 0.159
2930  0.150 130.12 0.160 - —— 0159 o e 0.159
29.33 0.148 130.12 0160 -—— ——— 0.159 —-— —_— 0.169
29.37 0.148 130.12 0.160 -——-  —— e 0189 e e 0.159
2940  0.147 130.12 0.160 ~rm- e e 0159 e e e 0.159
2943  0.146 130.12 0.160 -~— e e 0189 e e 0.159
2947  0.145 130.12 0.160 - = - —— = 0159 e e 0.159
29.50 0.145 130.12 0.160 - - — 0.159 -~ 0.159
2953 0.144 130.12 0.160 --—- - —_— — 0.159 —-- ———— e 0.159
2957 0.143 130.12 0.160 - - — = 0159 —- ———— e 0.159
2960 0142 130.12 0160 —— e e 0159 -~ e 0.159
2963 0141 130.12 0.160 -~ - - —_— 0158 e een e 0.159
2067 0140 130.12 0.160  —eew e 0159 - 0.158
2070  0.139 130.12 0.160 e e e e 0158 - —— e 0.158
29.73  0.139 130.12 0160 - e —— 0158 -—- —— 0.158
20.77  0.138 130.12 0.160 —mm e e —— 0158 -—- — e 0.158
2080 0.137 130.12 0.160 - o e SR 1 1T S 0.158
2983 0.136 130.12 0.160 =——-— e e — 0158 - e e 0.158
20.87 0.135 130.12 0160 —m e e SRR Y 11 J U ORI 0.158
20.90  0.134 130.12 0160 -~ e e e 0158 e e e 0.158

Confinues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CvA CivB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2093  0.134 130.12 0.160 =—mm e e e 0.158 —— e 0.158
2097  0.133 130.12 0.160 =—wmm  em e e 0158 o e e 0.158
30.00 0.132 130.12 0.160 - —— e e 0.168 - —_— 0.158
30,03 0.131 130.12 0.160 --—-—- — e e 0.168 -——- s e 0.158
30.07  0.130 130.12 0.160 - S — SO 1 p— — e 0.158
30.10  0.130 130.12 0160 - e e - 0158 = e e 0.158
3013 0.129 130.12 0180 = e e 0.158 -——-  —— e 0.158
30.17  0.128 130.12 0.160 - e - - 0188 e e e 0.158
3020 0127 130.12 0.160 —- - — 0.158 -——  ——— - 0.158
30.23 0.127 130.12 0160 - e - 0.158 -— e - 0.158
3027  0.126 130.12 0.160 o oo e 0158 DUSEE— 0.158
30.30 0.125 130.12 oY 570 [ — e e 0.158 0.158
30.33  0.124 130.12 Y51 J S — e 0.158 —-— 0.158
3037 0124 130.12 0.189 -——- e e 0.158 ——  -——- - 0.158
3040 0123 130.12 0.1589 -  -—- ——— - 0158 - e 0.158
3043 0122 130.12 0159 e meen e e 0.188 -  — 0.158
3047 0121 130.12 0.159 - ———— e e 0,168 - — - 0.168
30,50 0121 130.12 0.159 - —— - -—— 01568 -—- e 0.158
30.53 0120 130.12 0.189 - — - -~ 0158 - —— 0.158
3057 0119 130.12 0.159 ~-—- ———— e - 0158 -— = e 0.158
3060 0.118 130.12 0158 —— e e e 0.188 -—  —— 0.158
3063 0.118 130.12 0159 -  —-m —m e 0.158 -  —— 0.158
3067 0.117 130.12 () 11+ J ORI 0.158 o e e 0.158
30,70 0.116 130.12 0159~ e e e 0.158 -—— _ 0.158
30,73  0.116 130.12 0.169 -~ e e e 0,158 —— — 0.158
3077  0.115 130.12 (R SR — - e 0158 —— 0.158
30.80 0.114 130.12 0.168  wem e e _——— 0.158 —— R o 0.1568

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CvA CivB CIivC PfRsr WrA WrB WrC WrD Exfil Outflow

thrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
3083 0114 130.12 0159 -——- - e I | B 0.158
3087 0113 130.12 0.159 - e —eeeeeee 0188 e e e 0.158
30.90  0.112 130.12 0159 = e e e 0458 e e e 0.158
3093 0112 130.12 0.159 - e e I 11 B 0.158
3097 0111 130.12 0.159  —en e e —ee 088 e e e 0.158
31.00  0.110 130.12 0159 - e - 0158 - 0.158
31.03 0110 130.12 0.159 -  —- -——- 0188 - @ - 0.158
31.07  0.109 130.12 0189 - o e 0A1B8 e e e 0.158
3110  0.108 130.12 0189 - e e SUU J 1 T: JSSSUI U — 0.158
31.13  0.108 130.12 0.159 e e e e 0158 e e 0.158
3117 0107 130.12 0.159 s —m e —- 0158 -—— @ - 0.158
3120 0.106 130.12 0189 —-m e - 0158 e e 0.158
31.23  0.106 130.12 0169 —-s om e - 0158 - e 0.158
3127  0.105 130.12 0.159 - e e 0158 e e e 0.158
31.30 0.104 130.12 0.169 s e e S 1 1 17 T — — 0.158
31.33  0.104 130.12 0159 ~omm e e - 0158 - e e 0.158
31.37  0.103 130.12 0159 —- e e SRR 5 11 J S - 0.158
31.40  0.103 130.12 0159 —-  —m e e 0158 e e e 0.158
3143 0.102 130.12 0159 - m e e 0158 e e e 0.158
3147 0101 130.12 0159 - e e 0158 = o - 0.158
31.50  0.101 130.12 0159 —— e - JUNUUE) T 7 J U U — 0.158
31.63  0.100 130.12 0159 —— e e 0157 ——— - 0.157
3157  0.099 130.12 0169 wm e e —— 0157 e e 0.157
31.60 0.099 130.12 0.159 -——  —-- - = 0157 - e 0.157
3163  0.098 130.12 0169 crem meem e e 0157 —— e e 0.157
31.67  0.098 130.12 0159 ——— e — e 0.157 -—— —— 0.157
31.70  0.097 130.12 0.189 - e e ~— 0157 --— - 0.157

Continues on next page...
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civit 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

Pre Developed Area A

Hydrograph type
Storm frequency

26

Time interval
Drainage area
Basin Slope

Tec method

Total precip.
Storm duration

2yrs
2 min

nn

TRS35
3.301i

SCS Runoff

30.000 ac
0.0%

n

24 hrs

Peak discharge

Time to peak
Hyd. volume

Curve number
Hydraulic length
Time of conc. (Tc)

Distribution
Shape factor

mn

m 9 un

Tuesday, Mar 24, 2015

3.386 cfs
13.43 hrs
57,052 cuft

62"
0 ft

£69.6 min
Type lll

285

* Composite (Area/CN) = [{7.790 x 55} + (10.250 x 58) + {0.680 x 1) + (5.700 x 71) + {5.170 x 70) + (0.410 x 98)] / 30.000
Hydrograph Discharge Table

Time -~ Outflow

{hrs
12.90
12.93
12.97
13.00
13.03
13.07
13.10
13.13
13.17
13.20
13.23
13.27
13.30
13.33
13.37
13.40

13.43

cfs)
3.061

3.119

- 3.168

3.211

3.246

3.275

3.299

3.318

3.334
3.348
3.359
3.368
3.375
3.380
3.384
3.386

3.386

Time -- Outflow

(hrs

13.47
13.50
13.63
13.67
13.60
13.63
13.67
13.70
13.73
13.77
13.80
13.83
13.87
13.90
13.93
13.97

14.00

cfs)

3.384
3.381
3.377
3.371
3.363
3.355
3.345
3.335
3.323
3.310
3.297
3.282
3.266
3.249
3.232
3.213

3.193

Time -- Outflow

(hrs

14.03
14.07
14.10
14.13
14.17

14.20

..End

cfs)
3.172
3.150
3127
3.104
3.079

3.0563

{ Printed values >= 0.00% of Qp.}



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autadesk, [ne., v8

Hyd. No. 26
Pre Developed Area A
Description A B Cc Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ft) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land siope (%) = 0.50 0.00 0.00
Travel Time (min) = 36.82 + 0.00 + 0.00 =  36.82
Shallow Concentrated Flow

Flow length (ft) = 10565.00 100.00 920.00

Watercourse slope (%) = 0.70 2.00 0.25

Surface description = Unpaved Unpaved Unpaved

Average velocity (ft/s) =1.35 2.28 0.81
Travel Time (min) = 13.03 + 0.73 + 19.01 = 3276
Channel Flow

X sectional flow area (sqft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = (.00 + 0.00 + 0.00 = 0.00

Total Travel TIMe, TC v ierrimenissssirsnrsmssnsssersnrsnssmssssserssmssssssrsnsssmsensannis 69.60 min



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

27

Pre Development Area B

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

2 yrs
2 min
30.60
0.0 %
TR55
3.30i

nmnounaniminiu

SCS Runoff

0ac

n

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

L1 I | T { S (Y { S | S

Tuesday, Mar 24, 2015

2.871 cfs
13.03 hrs
41,975 cuft
58*

0 ft

43,6 min
Type I}
285

* Composite (Area/CN) = [(30.600 x 58)] / 30.600
Hydrograph Discharge Table

Time -- Qutflow

{hrs

12.70
12.73
12.77
12.80
12.83
12.87
12.90
12.93
12.97
13.00

13.03

13.07
13.10
1313
13.17
13.20

13.23

cfs)

2641
2.700
2.747
2.785
2.813
2.834
2.849
2.859
2.887
2.870

2.871

2.868
2..861
2.852
2.840
2.825

2.807

Time -- Qutflow

(hrs

13.27
13.30
13.33
13.37
13.40
13.43
13.47

13.50

..End

cfs)
2.787
2.764
2.740
2.713
2.684
2.654
2.622

2.688

{ Printed values »= 90.00% of Qp.)



TR55 Tc Worksheet

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v

Hyd. No. 27
Pre Development Area B
Description A B C Totals
Sheet Flow

Manning's n-value = 0.400 0.011 0.011

Flow length (ff) = 100.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.30 0.00 0.00

Land slope (%) = 1.00 0.00 0.00
Travel Time (min) = 2790 + 0.00 + 0.00 = 27.90
Shallow Concentrated Flow

Flow length {ft} = 1520.00 0.00 0.00

Watercourse slope (%) = 1.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =1.61 0.00 0.00
Travel Time (min) = 1570 + 0.00 +  0.00 = 15.70
Channel Flow

X sectional flow area (saft) = 0.00 0.00 0.00

Wetted perimeter (ft) = 0.00 0.00 0.00

Channel slope (%) = 0.00 0.00 0.00

Manning's n-value = 0.015 0.015 0.015

Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft} ({01)0.0 0.0 0.0

Travel Time {min) = 0.00 +  0.00 + 0.00 = 0.00

Total Travel Time, TC .o cecr e e mv i icv s s rr s rrmam s r s e n s n e 43.60 min



Hyd rog ra p h s umma ry Re pqg:i‘!:aﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, inc. v8

Hyd. [Hydrograph |Peak Time |Timeto |Hyd.  |Inflow Maximum Total Hydrograph
No. type flow interval [Peak volume hyd(s) elevation strge used Description
{origin) (cfs) {(min) |{min) (cuft) {ft) (cuft)
1 |SCS Runoff 6.200 2 766 64,792 e — Pre Development Commerclal
2 |Reach 0.393 2 1418 58,268 1 — — Travel Time Commaercial Area
3 |SCS Runoff 8.980 2 748 61,784 | - | e —mmmen EW-1 Pervious
4 |SCS Runoff 24.93 2 728 119,732 | wowmme | e | e EW-1 Impervious
5 |SCS Runoff 2.198 2 740 12,675 —— e = Overland Basin 1 Pervious
6 |SCS Runoff 0.631 2 728 3029 | - —— —— Overiand Basin 1 Impervious
7 |Combine 32.94 2 730 255,488 2,3, 4, — | s Composite to Flow Basin 1
8 |Reservoir 6.790 2 792 197,888 5"/6 135.44 110,115 Rout Basin 1
9 {5CS Runoff 2.604 2 744 18,136 | - | e | e EW-2 Pervious
10 [SCS Runoff 13.35 2 728 64,142 | - w— | EW-2 Impervious
11 |SCS Runoff 0.364 2 730 1,741 e e — EW-3 Pervious
12 |SCS Runoff 5.005 2 726 20817 | - ] e ————— EW-3 Impervious
13 15CS Runoff 3.450 2 748 23,579 e —— R EW-4 Pervious
14 |SCS Runoff 10.53 2 728 50,601 | - R — R EW-4 Impervious
16 |Combine 3274 2 728 176,818 | 9,10,11, | ~—— |  —— Composite Storm Sewer
16 |SCS Runoff 2,971 2 744 18,618 12,—-1-?-'- " B Overland fo Basin 2 Pervious
17 |SCS Runoff 1.214 2 736 773 —— — —— Overland to Basin 2 Impervious
18 |SCS Runoff 6.155 2 730 32644 | - | e —- Route 322 Road Runoff
19 |Combine 41.87 2 730 235,808 |15, 16,17, ——- R — Composite 1o Basin 2
20 |Reservoir 8177 2 782 127,632 1'I?B 13217 140,263 Rout Basin 2
21 |Reach 8.179 2 782 127,522 20 | e | e Travel Time to Basin 3
22 |8SCS Runoff 3.045 2 740 17,769 | e Overland Basin 3 Pervious
23 {5CS Runoff 14.17 2 728 68,062 —— o ————— Overland to Basin 3 Impervious
24 |Combine 16.52 2 728 213,353 | 21,22,23| - P Composite {o Basin 3
25 |Reservoir 0.731 2 1472 132,048 z4 130.74 180,586 Rout Basin 3
26 [SCS Runoff 11.36 2 786 156,471 | —— e Pre Developed Area A
27 |SCS Runoff 12.37 2 7668 130,106 | e [ e | e Pre Development Area B
2015-03-27_Quantity Calculations.gpw Return Period: 10 Year Tuesday, Mar 24, 2015




<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc, v8

Hyd. No.

1

Pre Development Commercial

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
10 yrs

2 min
13.120 ac
0.0 %
TR55
5.00in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (T¢)
Distribution
Shape factor

iwmnmunniunn

Tuesday, Mar 24, 2015

6.209 cfs
12.77 hrs
64,792 cuft
61*

0ft

46.9 min
Type lll
285

* Composite (Area/CN) = [(5.150 x 70) + (7.970 x 55)] / 13.120

Hydrograph Discharge Table

Time -- Qutflow
cfs)

(hrs

12.53
12.57
12.60
12.63
12.67
1270
12.73

12.77

12.80
12.83
12.87
12.90
12.93
12.97
13.00
13.03

13.07

5.668
5.814
5.936
6.033
6.108
6.161
6.194

6.209

6.207
6.191
6.163
8.124
6.077
6.024
5.967
5.904

5.837

Time -- Qutflow

{hrs cfs)
13.10 5.765
13.13 5.690
1317 5610
...End

{'Printed values >= 80.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 2

Travel Time Commercial Area

Hydrograph type = Reach Peak discharge = 0.393 cfs
Storm frequency = 10 yrs Time to peak = 23.63 hrs
Time interval =2 min Hyd. volume = 58,268 cuft
Inflow hyd. No. = 1 - Pre DevelopmentSaationdsgial = Circular
Reach length = 1387.0 ft Channel slope = 0.01%
Manning's n = 0.013 Pipe diameter = 30.00 ft
Side slope = n/a Max. depth = n/a

Rating curve x = 0.809 Rating curve m = 1.250

Ave. velocity = 0.01 ft/s Routing coeff. = (.0009

Modified Att-Kin routing method used,

Hydrograph Discharge Table

{ Printed values >= £0.00% of Qp.)

Time Inflow Outflow
(hrs) cfs cfs
16.77 1.003 0.354
16.80 0.994 0.355
16.83 0.985 0.356
16.87 0.977 0.356
16.90 0.968 0.357
16.93 0.960 0.367
16.897 0.951 0.358
17.00 0.943 0.359
17.03 0.935 0.359
17.07 0.928 0.360
17.10 0.920 0.360
17.13 0.912 0.361
17.17 0.905 0.361
17.20 0.898 0.362
17.23 0.891 0.362
17.27 0.884 0.363

Confinues on hext page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

17.30
17.33
17.37
17.40
17.43
17.47
17.50
17.53
17.57
17.60
17.63
17.67
17.70
17.73
17.77
17.80
17.83
17.87
17.90
17.93
17.97
18.00
18.03
18.07
18.10

18.13

Inflow
cfs

0.877
0.870
0.863
0.856
0.850
0.843
0.837
0.831
0.824
0.818
0.812
0.806
0.800
0.794
0.788
0.782
0.776
0770
0.765
0.759
0.753
0.747
0.741
0.736
0.730

0.724

Outflow

cfs

0.363
0.364
0.364
0,365
0.365
0.366
0.366
0.367
0.367
0.367
0.368
0.368
0.369
0.369
0.369
0.370
0.370
0.371
0.371
0.371
0.372
0.372
0.373
0.373
0.373

0.374

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

18.17
18.20
18.23
18.27
18.30
18.33
18.37
18.40
18.43
18.47
18.60
18.63
18.57
18.60
18.63
1867
18.70
18.73
18.77
18.80
18.83
18.87
18.90
18.93
18.97

19.00

Inflow
cfs

0.719
0.713
0.707
0.702
0.698
0.691
0.686
0.681
0.676
0.671
0.665
0.661
0.657
0.652
0.648
0.644
0.640
0.636
0.632
0.628
0.625
0.621
0.618
0.614
0.611

0.608

Outflow

cfs

0.374
0.374
0.375
0.375
0.375
0.375
0.376
0.376
0.376
0.377
0.377
0.377
0.377
0.378
0.378
0.378
0.378
0.379
0.379
0.379
0.379
0.380
0.380
0.380
0.380

0.381

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

18.03
19.07
19.10
19.13
19.17
19.20
18.23
19.27
19.30
19.33
19.37
18.40
19.43
19.47
19.50
19.53
19.67
19.60
19.63
19.67
19.70
19.73
18.77
19.80
19.83

19.87

Inflow
cfs

0.605
0.602
0.599
0.596
0.503
0.501
0.588
0.685
0.583
0.581
0.578
0.576
0.574
0.672
0.669
0.567
0.565
0.563
0.561
0.559
0.558
0.556
0.554
0.552
0.550

0.548

Outfiow

cfs

0.381
0.381
0.381
0.381
0.382
0.382
0.382
0.382
0.382
0.383
0.383
0.383
0.383
0.383
0.384
0.384
0.384
0.384
0.384
0.384
0.385
0.385
0.385
0.385
0.385

0.385

Continues on next page...



Trave! Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

19.90
19.93
19.97
20.00
20.03
20.07
20.10
20.13
2017
20.20
20.23
20.27
20.30
20.33
20.37
20.40
20.43
20.47
20.50
20.53
20.57
20.60
20.63
20.67
20.70

20.73

Inflow
cfs

0.547
0.545
0.543
0.542
0.540
0.538
0.536
0.535
0.633
0.531
0.530
0.628
0.526
0.524
0.523
0.521
0.519
0.517
0.516
0.514
0.512
0.510
0.509
0.507
0.505

0.503

Outflow

cfs

0.386
0.386
0.386
0.386
0.386
0.386
0.386
0.387
0.387
0.387
0.387
0.387
0.387
0.387
0.387
0.388
0.388
0.388
0.388
0.388
0.388
0.388
0.388
0.389
0.389

0.389

Continues on next page...




Travel Time Commercial Area

Hydrograph Discharge Table

Time Inflow Cutflow
(hrs) cfs cfs
20.77 0.502 0.389
20.80 0.500 0.389
20.83 0.498 0.389
20.87 0.496 0.389
20.90 0.495 0.389
20.93 0.493 0.389
20.97 0.491 0.390
21.00 0.489 0.390
21.03 0.488 0.390
21.07 0.486 0.390
21.10 0.484 0.390
21.13 0.482 0.390
2117 0.481 0.390
21.20 0.479 0.390
21.23 0.477 0.390
21.27 0.475 0.390
21.30 0.473 0.390
21.33 0472 0.300
21.37 0.470 0.391
21.40 0.468 0.391
21.43 0.466 0.321
21.47 0.464 0.391
21.50 0.463 0.391
21.53 0.481 0.391
21.57 0.459 | 0.391
21.860 0.457 0.391

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

21.63
21.67
21.70
21.73
21.77
21.80
21.83
21.87
21.90
21.93
21.97
22.00
22.03
22.07
22.10
22.13
22.17
22.20
22.23
22.27
22.30
22.33
22.37
22.40
22.43

22.47

Inflow
cfs

0.455
0.454
0.452

0.450

. 0.448

0.446
0.445
0.443
0.441
0.439
0.437
0.436
0.436
0.436
0.436
0.437
0.437
0.438
0.439
0.439
0.440
0.441
0.442
0.443
0.444

0.445

Outflow

cfs

0.391
0.391
0.3¢1
0.3¢1
0.391
0.391
0.391
0.392
0.392
0.392
0.392
0.3092
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.392

0.392

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

22.50
22.53
2257
22.60
2263
22.67
22.70
22.73
22.77
22.80
22.83
22.87
22.90
22.93
22.97
23.00
23.03
23.07
23.10
23.13
23.17
23.20
23.23
23.27
23.30

2333

Inflow
cfs

0.444
0.443
0.441
0.440
0.438
0.437
0.436
0.434
0.433
0.431
0.430
0.429
0.427
0.426
0.424
0.423
0.421
0.420
0.418
0.417
0.415
0.414
0.412
0.410
0.409

0.407

Outflow

cfs

0.392
0.3092
0.392
0.393
0.393
0.3e3
0.303
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.303
0,393
0.393
0.393
0.393
0.393
0.393
0.383
0.393
0.393
0.393

0.393

Continues on next page...



<<

Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

2337
23.40
23.43
23.47
23,50
23.53
23.57
23.60

23.63

23.67
23.70
23.73
23.77
23.80
23.83
23.87
23.80
23.93
23.97
24.00
24.03
24,07
2410
2413
2417

2420

Inflow
cfs

0.408
0.404
0.402
0.401
0.399
0.397
0.396
0.394

0.392

0.31
0.389
0.387
0.385
0.384
0.382
0.380
0.378
0.376
0.374
0.372
0.370
0.366
0.362
0.358
0.352

0.347

Qutflow

cfs

0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393

0.393

0.393
0.393
0.393
0.363
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393
0.393

0.393

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

2423
24.27
24.30
24.33
24.37
24 40
24.43
24.47
24.50
24 53
24.57
24.60
24,63
24.67
24.70
24.73
2477
24.80
24.83
24.87
24.90
2493
24 97
25.00
25.03

25.07

Inflow
cfs

0.340
0.333
0.324
0.316
0.308
0.296
0.285
0.273
0.261
0.250
0.238
0.229
0.218
0.208
0.198
0.188
0179
0.170
0.161
0.152
0.144
0.136
0.128
0.120
0.113

0.105

Outflow

cfs

0.393
0.393
0.303
0.393
0.393
0.393
0.393
0.392
0.392
0.392
0.392
0.392
0.392
0.392
0.391
0.391
0.391
0.391
0.391
0.390
0.390
0.390
0.390
0.389
0.389

0.389

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

25.10
2513
2517
25.20
2523
2527
25.30
25.33
25.37
25.40
25.43
2547
25.50
25.53
25.57
2560
2563
2587
2570
25.73
2577
25.80
25.83
25.87
2590

25.93

Inflow
cfs

0.098
0.092
0.085
0.079
0.073
0.067
0.062
0.057
0.052
0.047
0.042
0.038
0.034
0.030
0.027
0.023
0.020
0.017
0.015
0.012
0.010
0.008
0.006
0.005
0.003

0.002

Outflow

cfs

0.389
0.388
0.388
0.388
0.388
0.387
0.387
0.387
0.386
0.386
0.386
0.385
0.385
0.385
0.384
0.384
0.384
0.383
0.383
0.383
0.382
0.382
0.382
0.381
0.381

0.380

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
{hrs)

25.97
26.00
26.03
26.07
26.10
26.13
26.17
26.20
26.23
26.27
26.30
26.33
26.37
26.40
26.43
26.47
26.50
26.53
26.57
26.60
26.63
26.67
26,70
26.73
26.77

26.80

Inflow
cfs

0.001
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

Outflow

cfs

0.380
0.380
0.379
0.379
0.379
0.378
0.378
0.378
0.377
0.377
0.377
0.376
0.376
0.375
0.375
0.375
0.374
0.374
0.374
0.373
0.373
0.373
0.372
0.372
0.372

0.371

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
{(hrs)

26.83
26.87
26.90
26.093
26.97
27.00
27.03
27.07
27.10
2713
2717
27.20
27.23
27.27
27.30
27.33
27.37
27.40
27.43
27.47
27.50
27.53
27.57
27.60
27.63

27.67

Inflow
cfs

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000

Outflow

cfs

0.371
0.370
0.370
0.370
0.369
0.369
0.369
0.368
0.368
0.368
0.367
0.367
0.367
0.366
0.366
0.366
0.365
0.365
0.365
0.364
0.364
0.364
0.363
0.363
0.362

0.362

Confinues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
27.70 0.000 0.362
27.73 0.000 0.361
27.77 0.000 0.361
27.80 0.000 0.361
27.83 0.000 0.360
27.87 0.000 0.360
27.90 0.000 0.360
27.93 0.000 0.359
27.97 0.000 0.359
28.00 0.000 0,359
28.03 0.000 | 0.358
28.07 0.000 0.358
28.10 0.000 0.358
28.13 0.000 0.357
28.17 0.000 0.357
28.20 0.000 0.357
28.23 0.000 0.356
28.27 0.000 0.356
28.30 0.000 0.356
28.33 0.000 0.355
28.37 0.000 0.355
28.40 0.000 0.355
28.43 0.000 0.354
28.47 0.000 0.354

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

3

EW-1 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.

Storm duration

SCS Runoff
10 yrs

2 min

9.500 ac
0.0 %

TR55
5.00in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

8.990 cfs
12.47 hrs
61,784 cuft
67"

0 ft

23.5 min
Type Il
285

g o nmun

* Composite (Area/CN) = [(5.340 x 61) + (4.160 x 74)] / 9.500

Hydrograph Discharge Table

Time -- Qutflow
cfs)

{hrs

12.30
12.33
12,37
12.40
12.43

12.47

12.50
12.53
12.57
12.60
12.63

12.67

...End

8.306
8.568
8.754
8.887
8.966

8.980

8.958
8.874
8.743
8.569
8.360

8.120

{ Printed values >= 90.00% of Qp.)
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Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

EW-1 Impervious

Hydrograph type
Storm frequency

4

Time interval
Drainage area
Basin Slope

Tec method
Total preci

p.

Storm duration

nmnnnwunin

SCS Runoff
10 yrs

2 min

6.720 ac
0.0 %
TR55
5.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

24.93 cfs
12.13 hrs
119,732 cuft
98"

0 ft

8.6 min
Type llI
=285

o unnHh

* Composite (Area/CN) = [(6.720 x 98)] / 6.720
Hydrograph Discharge Table

Time - Qutflow

(hrs

12.07
12.10

12.13

12.17

12.20

...End

cfs)
22.82
24.58

24.93

24.34

23.30

{ Printed values >= 0.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutcCAD® Civil 3D® 2011 by Autodesk, In¢, v8

Hyd. No. 5

QOverland Basin 1 Pervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 2.390 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of cong. (Tc)
Total precip. = 5.00 in Distribution

Storm duration = 24 hrs Shape factor

Tuesday, Mar 24, 2015

2.198 cfs
12.33 hrs
12,675 cuft
62*

0 ft

15.4 min
Type I
285

nmugumnmwininu

* Composite (Area/CN) = [(0.060 x 56) + (2.070 x 61) + (0.260 x 74)] / 2.390
Hydrograph Discharge Table

Time -- Outflow

{hrs cfs)
12.20 2.035
12.23 2.113
12.27 2.160
12.30 2.189

12.33 2.198

12.37 2.188
12.40 2,158
12.43 2110

12.47 2.042

...End

{ Printed values »= 80.00% of Qp.}



<<

Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No.

6

Overland Basin 1 Impervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tec method
Total preci

p.

Storm duration

mun uu nnin

SCS Runoff
10 yrs

2 min

0.170 ac
0.0%
TR55
5.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

Tuesday, Mar 24, 2015

0.631 cfs
12.13 hrs
3,029 cuft
08*

0ft

7.9 min
Type lli
=285

nmunwnumnun

* Composite (Area/CN) = [(0.170 x 98)]/0.170
Hydrograph Discharge Table

Time -- Qutfiow

(hrs

12.07
12.10

12.13

12.17

12.20

...End

cfs)
0.577

0.822

0.631

0.616

0.58¢9

{ Printed values >= §0,00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 7

Composite to Fiow Basin 1

Hydrograph type = Combine
Storm frequency = 10 yrs
Time interval = 2 min
Inflow hyds. =23,4,56

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

n i nu

Tuesday, Mar 24, 2015

32.94 cfs
12.17 hrs
255,488 cuft
18.780 ac

Hydrograph Discharge Table

Time Hyd. 2 + Hyd. 3 + Hyd. 4 +
{hrs) {cfs) (cfs) {cfs)
12.10 0.008 4.625 24.58
12.13 0.007 5.342 24,93 <<
12.17 0.009 6.068 24,34
12.20 0.011 6.776 23.30
12.23 0.013 7.417 22.05
12.27 0.016 7.933 20.64
12.30 0.019 8.306 19.08

...End

Hyd.5+ Hyd.6=

{cfs)
1.483
1.722

1.910

2,035
2113
2.160

2.189

(cfs)
0.622
0.631 <<
0.616

0.589
0.558
0.522

0.483

{ Printed values >= 80,00% of Qp.}

Qutflow
(cfs)

31.32
32.63

32.94

32.71
3216
31.27

30.07
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 8
Rout Basin 1

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Max. Elevation

I

Reservoir
10 yrs
2 min

Peak discharge

Time to peak
Hyd. volume

7 - Composite to FloR&zsiroll name

135.44 ft

Max. Storage

Tuesday, Mar 24, 2015

= 6.790 cfs

o

i

13.20 hrs
197,888 culft
Basin 1
110,115 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs fit
12.80 12.04 13532
12.83 11.46 135.34
12.87 10.93 135.36
12.90 10.44 135.38
12.93 0.965 135.39
12.97 9.502 135.40
13.00 9.042 135.41
13.03  8.591 135.42
13.07 8.154 135.43
13.10 7.735 135.43
13.13 7.343 135.44
13.17 6.986 135.44
13.20 6675 135.44 <<
13.23 6.412 135.44
1327 6.188 135.43
13.30 5992 135.43
13.33 5.818 135.43
13.37 5663 135.42
13.40 5.625 135.42

ClvA

cfs cfs cfs

6.297

6.380

6.453 -
6.517

ClvB ClvC PfRsr

Wr A

cfs cfs

WrB
cfs

6.171
6.288
6.380
6.480
6.558
6.623
6.873
6.713
6.745
6.767
6.782
6.789

6.790

6.785
6.776
6.763
6.747
8.728

6.706

WrC

cfs

( Printed values »= 80.00% of Gp.)

Exfil
cfs

Outflow
cfs

6.171

6.288

6.390

6.480
6.558
8.623
6.673
6.713
6.745
8.767
6.782
6.789

6.790

6.785
6.776
8.763
8.747
6.728

6.706

Continues on next page...



Rout Basin 1

Hydrograph Discharge Table

Time
(hrs)

13.43
13.47
13.50
13.53
13.57
13.60
13.63
13.67
13.70
13.73
13.77
13.80
13.83
13.87
13.20
13.93
13.97

...End

Inflow Elevation

cfs

5.403
5293
5.195
5.106
5.026
4.953
4.885
4.821
4.759
4.699
4.640
4,583
4,526
4.471
4,416
4.362

4.309

ft
135.42
135.41
135.40
135.40
135.39
135.39
135.38
135.37
135.37
135.36
135.35
135.35
135.34
135.33
135.33
135.32

135.31

CivA CivB

cfs

cfs

CivC PfRsr

cfs

cfs

Wr A
cfs

_____

WrB
cfs

6.683
6.658
6.631
6.603
6.571
8.537
6.504
8.469
6.434
6.398
6.362
6.326
6.289
6.251
8.213
6.175

6.137

wrC
cfs

——

WrD
cfs

Exfil
cfs

Outflow
cfs

6.683
6.658
6.631
6.603
8.571
6.537
6.504
6.469
6.434
6.398
6.362
6.326
6.289
6.251
6.213
6.175

6.137
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

9

EW-2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

Honounoun

SCS Runoff
10 yrs

2 min
3.110 ac

- 0.0%
TR55
5.00 in
24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

2.604 cfs
12.40 hrs
16,135 cuft
62*

0 ft

18.4 min
Type |l
=285

nmoHnuwnnn

* Gomposite (Area/GN) = [(2.950 x 61) + (0.160 x 74)] / 3.110

Hydrograph Discharge Table

Time -- Qutfiow

(hrs

12.23
12.27
12.30
12.33
12.37

12.40

12.43
12.47
12.50

12.53

..End

cfs)

2.373
2.466
2.531
2.576
2.600

2.604

2.587
2.549
2.491

2.413

{ Printed values >= 60.00% of Qp.)




<<

Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® C

Hyd. No.

EW-2 Impervious

Hydrograph type
Storm frequency

10

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

Mo onwunRun

SCS Runoff
10 yrs

2 min

3.600 ac
0.0 %
TR55

5.00 in

24 hrs

ivil 3D® 2011 by Autodesk, Inc. v8

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

13.35 cfs
12.13 hrs
64,142 cuft
98*

0 ft

8.3 min
Type Il
285

o onununnun

* Composite (Area/CN) = [(3.800 x €8)] / 3.600
Hydrograph Discharge Table

Time -- Outflow
cfs)

(hrs

12.07
12.10

12.13

12.17

12.20

..End

12.23
13.17

13.35

13.04

12.48

( Printed values >= 90,00% of Qp.}



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

11

EW-3 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

nwnwwniamu

SCS Runoff
10 yrs

2 min

0.340 ac
0.0%
TR55
5.00in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

[{ N N | N | U { Y G I |

Tuesday, Mar 24, 2015

0.364 cfs
12.17 hrs
1,741 cuft

61*
O ft

8.5 min
Type Il

285

* GComposite (Area/CN) = [(0,340 x 61)] /0.340
Hydrograph Discharge Table

Time - Outflow

(hrs
12.10
12.13

12.17

12.20
12.23
12.27

12.30

..End

cfs)

0.332
0.356

0.364

0.364
0.359
0.349

0.335

{ Printed values >= £0.00% of Qp.}




<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, inc. v8

Hyd. No. 12
EW-3 Impervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 1.200 ac Curve number
Basin Slope = 0.0 % Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 5.00in Distribution
Storm duration = 24 hrs Shape factor

o8*
0 ft

=285

Tuesday, Mar 24, 2015

5.005 cfs
12.10 hrs
20,617 cuft

4.4 min
Type Il

* Composite (AreafCN) = [(1.200 x 98)] / 1.2C0
Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.07 4977

12.10 5.005
1213 4.694

..end

{ Printed values >= 80.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

13

EW-4 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

T L (S T L S I

SCS Runoff
10 yrs

2 min

4.700 ac
0.0 %
TRE5
5.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

3.450 cfs
12.47 hrs
23,579 cuft
61*

0 ft

21.5 min
Type il
285

muumwmniuwinn

* Composite {Area/CN) = [(4.680 x 61) + (0.020 x 74)] / 4.700

Hydrograph Discharge Table

Time -- 0uthoW
cfs)

{hrs

12.30
12.33
12.37
12.40
12.43

12.47

12.50
12.53
12.67
12.60

12.63

..End

3.189
3.289
3.366
3.418
3.447

3.450

3.428
3.383
3.316
3.231

3131

{ Printed values >= 90.00% of Qp.}



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc., v8

Hyd. No.

EW-4 Impervious

Hydrograph type
Storm frequency

14

Time interval
Drainage area
Basin Slope

Tc¢ method

Total precip.
Storm duration

[V | T (O (L 1 I

SCS Runoff
10 yrs

2 min

2.840 ac
0.0 %
TR55

5.00 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc¢)
Distribution
Shape factor

Tuesday, Mar 24, 2015

10.53 cfs
12.13 hrs
50,601 cuft
98*

0ft

7.1 min
Type Il
285

* Composite (Area/CN) = [(2.840 x 98)]/ 2.840
Hydrograph Discharge Table

Time -- Outflow
cfs)

{hrs

12.07
12.10

12.13

12.17

12.20

...End

9.644
10.39

10.53

10.29

9.846

{ Printed values >= 80.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civii 3D® 2011 by Autodesk, Inc. v8

Tuesday, Mar 24, 2015

Hyd. No. 15

Composite Storm Sewer

Hydrograph type = Combine Peak discharge = 32.74 cfs
Storm frequency = 10 yrs Time to peak = 12.13 hrs
Time interval =2 min Hyd. volume = 176,816 cuft
Inflow hyds. = 9,10, 11, 12, 13, 14 Contrib. drain. area = 15.790 ac

Hydrograph Discharge Table

Time Hyd. 9 + Hyd. 10 +
(hrs) {cfs) {cfs}
12.07 1.251 12.23
12.10 1.520 13.17
12.13 1.788 13.35 <<
12.17 2.034 13.04
12.20 2.233 12.48
12.23 2.373 11.81

...End

Hyd. 11 +
{cfs)

0.286
0.332

0.356

0.364 <<
0.364

0.359

Hyd. 12 +
(cfs)

4.977
5.00b <<

4.694

4.239

3.745

3.243

Hyd. 13 +
(cfs)

1.387
1.695

2.015

2.333
2.629

2.874

Hyd. 14 =
(cfs)

9.644
10.39

10.63 <<

10.29
0.846

9.321

{ Printed values >= 90.00% of Qp.)

Outflow
(cfs)

20.77
32.11

32.74

32.30
31.30

20.98




<<

Hydrograph Report

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No.

16

Qverland to Basin 2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

(VI O T | A 1 I 1

SCS Runoff
10 yrs

2 min

3.770 ac
0.0 %
TR55

5.00 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

2.971 cfs
12.40 hrs
18,618 culft
61*

0ft

16.9 min
Type lli

= 285

nm i mnnim

* Composite (Area/CN) = [(3.770x 61)]/3.770
Hydrograph Discharge Table

Time - Qutflow

(hrs
12.23
12.27
12.30
12.33
12.37

12.40

12.43
12.47
12.50
12.63

..End

cfs)

2.679
2.792
2.871
2.928
2.961

297

2.956
2.917
2.854

2.769

{ Printed values >= 80.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015

Hyd. No. 17 @
Overland to Basin 2 Impervious 'l
Hydrograph type = SCS Runoff Peak discharge = 1.214 cfs }l
Storm frequency = 10 yrs Time to peak = 12.27 hrs :!
Time interval =2 min Hyd. volume = 7,731 cuft

Drainage area = 0.450 ac Curve number = 98"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (T¢) = 16.8 min

Total precip. = 5.00in Distribution = Type lll

Storm duration 24 hrs Shape factor 285

* Composite (Area/CN) = [{0.450 x 98)1/0.450
Hydrograph Discharge Table

{ Printed values >=90.00% of Qp.)

Time -- Outflow

(hrs cfs)
1247 1431
1220 1184
1223 1.208

12.27 1.214

12.30 1.207
12.33 1.193
12.37 1.171
12.40 1.142

12.43 1.107

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

Route 322 Road Runoff

Hydrograph type
Storm frequency

18

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nmowunR o

SCS Runoff
10 yrs

2 min

1.900 ac
0.0 %

User
5.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

8.155 cfs
12.17 hrs
32,644 cuit
98"

0 fi

10.0 min
Type lil
285

Enon nownon

* Composite {Area/CN) = [{1.900 x 98)]/1.900
Hydrograph Discharge Table

Time -- Outflow
cfs)

(hrs
12.10
12.13

1217

12.20
12.23

12.27

...End

5.720
6.068

6.165

8.088
5.932

5.730

{ Printed values >= 90.00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 19

Composite to Basin 2

Tuesday, Mar 24, 2015

...End

Hydrograph type = Combine Peak discharge = 41.87 ¢fs
Storm frequency = 10 yrs Time to peak = 12.17 hrs
Time interval = 2 min Hyd. volume = 235,808 cuft
Inflow hyds. = 15, 16, 17, 18 Contrib. drain. area = 6.120 ac
Hydrograph Discharge Table

{ Printed values >= 80.00% of Qp.)
Time Hyd.15+ Hyd.16+ Hyd.17+ Hyd.18 = Outflow
(hrs) {cfs) (cfs) (cfs) {cfs) {cfs)
12.10 32.1 1.688 0.956 5.720 40.47
12.13 3274<<  1.997 1.052 6.058 41.85
12.17 32.30 2,282 1.131 6.155 << 41.87
12.20 31.30 2.514 1.184 6.088 41.08
12.23 29.98 2.679 1.208 5.932 39.80
12.27 28.44 2.792 1.214 << 5730 38.17




<<

Hydrograph Report

Hydratlow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, inc. v8

Hyd. No. 20

Rout Basin 2

Hydrograph type
Storm frequency

Time interval

Inflow hyd. No.
Max. Elevation

Reservoir

10 yrs
2 min

Peak discharge

Time to peak
Hyd. volume

19 - Composite to Bdd@s@rvoir name
132.17 ft

Max. Storage

nmnn

Tuesday, Mar 24, 2015

8.177 cfs
13.03 hrs
127,632 cuft
Basin 2
140,263 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
{hrs)

12.80
12.83
12.87
12.690
12.93
12.97
13.00

13.03

13.07
13.10
13.13
13.17
13.20
13.23
13.27
13.30
13.33
13.37

13.40

Inflow Elevation

cfs

11.92
11.17
10.50
9.909
9.384
8.905
B8.459

8.043

7.667
7.336
7.048
6.796
6.576
6.385
6.219
6.075
5.950
5.839

5.739

ft
132.15
132.16
132.16
132.16
132.17
132.147
132.17

13217 =<

132.17
132.147
13217
132.16
132.16
132.16
132.16
132.15
132.15
132.15

132.15

Clv A
cfs

7.590
7.775
7.918
8.024

8.100

ClvB CivC

cfs

_____

cfs

PfRsr

cfs

.....

Wr B
cfs

7.589
T7.774
7.917
8.024
8.100
8.148
8.173

8.177

WrcC
cfs

{ Printed values >= 90.00% of Qp.)

WwWrD
cfs

Exfil
cfs

———

Outflow
cfs

7.589
7774
7.917
8.024
8.100
8.148
8.173

8.177

8.162
8.131
8.087
8.033
7.970
7.900
7.826
7.747
7.666
7.584

7.500

Confinues on next page...




Rout Basin 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

13.43 5647  132.14 & T SRR — y & L[ J— e 7.416

..End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 21

Travel Time to Basin 3

Hydrograph type = Reach Peak discharge = 8.179 cfs
Storm frequency = 10 yrs Time to peak = 13.03 hrs
Time interval =2 min Hyd. volume = 127,522 cuft
Inflow hyd. No. = 20 - Rout Basin 2  Section type = Circular
Reach length = 63.0ft Channel slope = 1349 %
Manning's n = 0.013 Pipe diameter = 1.50ft

Side slope = n/a Max. depth = n/a

Rating curve x = 24.304 Rating curve m = 1.250

Ave. velocity = 4.63 fi/s Routing coeff. = 1.6927

Modified Att-Kin routing method used.

Hydrograph Discharge Table

{ Printed values >= 80.00% of Qp.)

Time Inflow Outflow
(hrs) cfs cfs
12.80 7.589 7.466
12.83 7.774 7.675
12.87 7.917 7.843
12.90 8.024 7.968
12.93 8.100 8.062
12.97 8.148 . 8125
13.00 8.173 8.164
13.03 8.177 << 8.179
13.07 8.162 8.175
13.10 8.131 8.153
13.13 8.087 8.116
13.17 8.033 8.067
13.20 7.970 8.009
13.23 7.900 7.943
13.27 7.826 7.871
13.30 7.747 7.794

Continues on next page...



Travel Time to Basin 3

Hydrograph Discharge Table

Time Inflow Qutflow
(hrs) cfs cfs
13.33 7.666 7.715
13.37 7.584 7.633
13.40 7.500 7.550
13.43 7.416 7.465
13.47 7.331 7.381

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

22

Overland Basin 3 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nnunnonnn

SCS Runoff
10 yrs

2 min

3.520 ac
0.0 %
TR55
5.00in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

3.045 cfs
12.33 hrs
17,769 cuft
61*

0 ft

15.6 min
Type lll
285

nnwinmEmnnmin

* Composite (Area/CN) = [(3.520 x 61)] / 3.520
Hydrograph Discharge Table

Time -- Outflow
cfs)

{hrs

12.20
12.23
12.27

11230

12.33

12.37
12.40
12.43

12.47

...End

2.794
2.908
2.981
3.027

3.045

3.037
3.001
2.938

2.848

{ Printed values >= 90,00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 23

Overland to Basin 3 Impervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 10 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 3.820 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 5.00in Distribution

Storm duration = 24 hrs Shape factor

98*
0 ft

i o nuwnnu

=285

Tuesday, Mar 24, 2015

14.17 cfs
12.13 hrs
68,062 cuft

7.9 min
Type lll

* Composite (Area/CN) = [(0.220 x 98) + (3.600 x 98)] / 3.820
Hydrograph Discharge Table

Time -- Qutflow
(hrs cfs)

12.07 12.97

12.10 13.97

12.13 14.17
1217 13.84
12.20 13.24

..end

{ Printed values >= 90.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 24

Composite to Basin 3

Hydrograph type = Combine
Storm frequency = 10 yrs
Time interval =2 min
Inflow hyds. = 21,22,23

Peak discharge
Time to peak

Hyd. volume
Contrib. drain. area

nun

Tuesday, Mar 24, 2015

18.52 cfs
12.13 hrs
213,353 cuft
7.340 ac

Hydrograph Discharge Table

Time Hyd. 21+ Hyd. 22+ Hyd. 23=
(hrs) (cfs) {cfs) (cfs)
12.10 ~0.000 2.012 13.97
12.13 0.000 2.347 1417 <<
12.17 0.000 2614 13.84
12.20 0.000 2.794 13.24
12.23 0.000 2.908 12.54

...End

{ Printed values >= 90.00% cf Op.)

Outflow
(cfs)

15.98

16.52

16.45
16.04

15.45



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 25

Rout Basin 3

Hydrograph type = Reservoir Peak discharge = 0.731 cfs

Storm frequency = 10 yrs Time to peak = 24.53 hrs

Time interval =2 min Hyd. volume = 132,048 cuft

Inflow hyd. No. = 24 - Composite to Bdsasérvoir name = Basin 3

Max. Elevation = 130.74 ft Max. Storage = 180,586 cuft

Storage Indication method used.

{ Printed values >= 90.00% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation CivA CIvB CIivC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
19.83  1.833 130.68 )l p— S — —— 0658 -—- 0.658
19.87 1.826 130.68 0863 -~ e e e 0659 e e e 0.659
19.90 1.818 130.68 0.664 - e e e 0660 -— - 0.660
19.93  1.811 130.68 0665 -—- e 0.661 -— i e 0.661
19.97  1.803 130.68 0.666 --—- e 0662 - e . 0.662
20.00 1.796 130.68 0.866 o e e e 0662 -——— o o 0.662
20.03  1.788 130.68 0687 -~ e e e 0863 e e 0.663
20.07  1.781 130.68 1015 S — e 0864 - e e 0.664
2010  1.774 130.68 0.669 - e e e 0665 -—— - 0.665
20.13  1.767 130.68 0.669 - _—_— 0.665 ——m 0.665
2017 1759 130.68 0.870 -— SN — e 0866 e e e 0.666
2020  1.752 130.68 0.871 = e — 0667 - - 0.667
20.23  1.745 130.69 0.672 -~ e e - 0668 - m e 0.668
20.27  1.738 130.69 0.672 - — 0.668 - e e 0.668
2030 1.731 130.69 0673 -——  ——— -~ 0669 - e 0.669
2033 1.724 130.69 0674 - e e rmen DB70 e e e 0.670
2037 1.717 130.69 1)o7/ — — 0.671 === e e 0.671
2040 1.710 130.69 0.675 -—- - —_— o 0671 - e 0.671
2043  1.703 130.69 0.676 -—- - —— = 0672 - e e 0.672
2047 1.696 130.69 0677 —- —— 0673 —— - @ 0.673

Confinues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
20.50  1.689 130.69 0.677 - - _—_— 0674 - 0.674
20.53  1.683 130.69 0.678 eee e e e 0.674 --—  -— 0.674
20.57 1676 130.69 0679 - = e B V- T e — 0.675
2060  1.669 130.69 0.879 - amem oo e 0876 —— e  —— 0678
2063  1.662 130.69 0.680 - — e e 0676 —— - 0.676
2067  1.656 130.69 0.681 =~ e e S A A — 0.677
20.70 1.649 130.69 0.681 - e e e 0678 -—- i mm——- 0.678
2073  1.842 130.70 0.682 --—- — - -—- 0678 -——- —— o 0.678
20.77 1.636 130.70 0683 -—— - - -—- 0679 - 0.679
20.80  1.629 130.70 0.883 —mm e e e 0,680 e mmem e 0.680
20.83 1.622 130.70 0.884 - cem e —— 0680 -— 0.680
2087 1616 130.70 0.685 - - e 0681 --—r - 0.681
2090 1.609 130.70 0685 —- - - = 0682 e e 0.682
2093 1.803 130.70 0686 -—— — —— 0682 - - 0.682
2097  1.596 130.70 0.687 - - — e 0683 -— - e 0.683
2100 1580 130.70 0687 -~— —— 0684 —- - e 0.684
21.03 1583 130.70 0.688 - - SR VU ) 1 SR — 0.684
2107 1577 130.70 0.689 - o —ee- S < : 1< U — 0.685
21.10  1.570 130.70 0689 - - - -  0BB6 - e 0.686
2113 1.564 130.70 0690 - 0686 ——- @ —— — 0.686
21.17  1.558 130.70 0.690 == e - e 0,887 e e e 0.687
2120  1.551 130.70 0.891 - VUV —— 0.688 -— 0.688
2123 1545 130.70 0.692 - — covee 0.B88  eme e e 0.688
21.27  1.538 130.70 0.692 - S — S - R — 0.689
21.30 1532 130.71 0.693 - — e e 0690 0.690
21.33  1.526 130.71 0.694 weme SO — - 0690 ~— - e 0.690
21.37 1519 130.71 0.694 oo e e - 0691 e e 0.691

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow  Elevation ClvA CIvB CIvC PfRsr WrA WrB WrC WrD Exfil OQutflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

21.40 1513 130.71 0.695 - e e 0691 e e 0.691
2143  1.507 130.71 0.695 m e e e 0692 -——  — 0.692
21.47  1.501 130.71 0698 —— - e 0.693 --—- = e e 0.693
2150  1.494 130.71 0.897 —- e e —— 0693 -— - 0.893
21.53  1.488 130.71 0.697 oumw e e 0694 0.694
21.57  1.482 130.71 0.698 - em e e 0694 —— - 0.694
21.60 1476 130.71 0.698 - - - —- 0685 -—- @ 0.695
21863 1470 130.71 0699 -~ e e e 0695 - e 0.695
2167  1.463 130.71 0.699 - e - 0698 —- @ e 0.696
2170  1.457 130.71 0.700 - ——— e - 0697 - - e 0.697
2173 1.451 130.71 0.701 -  — ——- 0697 -—-  —- e 0.697
21.77  1.445 130.71 0.701 - - - 0898 - - -— 0.698
2180  1.43% 130.71 0.702 - e 0698 -— - 0.698
21.83  1.433 130.71 0702 —— - —— 0699 - e 0.699
21.87 1426 130.71 0.703 - e e e 0699 -— - 0.699
21.90  1.420 130.71 0.703 —n e e e 0.700 - e 0.700
21893 1414 130.71 0.704 - - e - 0700 -—— ——— 0.700
2197 1.408 130.72 0.704 e e e 0701 e e e 0.701
2200 1.402 130.72 0705 e em e - 0701 —— 0.701
2203  1.422 130.72 0705 = —eem e e 0.702 —-— e e 0.702
2207  1.445 130.72 0706 - - S | {0 J— — 0.703
2210  1.470 130.72 00> SO — —— —— 0703 — SUISER 0.703
2213 1.470 130.72 0.707  wowwe e —— e 0.704 rem e e 0.704
2217  1.469 130.72 0.708 - em e e 0704 e e 0.704
2220  1.463 130.72 0.708 === emmem e e 0.705 = = —— 0.705
2223 1457 130.72 0.709 -~ e e on 0705 e e e 0.705
2227 1.450 130.72 0709 -——-  —— e 0.706 -——  —- e 0.706

Continties on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
{hrs)

22.30
22.33
22.37
22.40
22.43
22.47
22.50
22.53
22.57
22.60
22.63
2267
22.70
2273
22.77
22.80
22.83
22.87
22.90
22.93
22.97
23.00
23.03
23.07
23.10
23.13

2317

Inflow Elevation

cfs

1.443
1.435
1.426
1.417
1.408
1.397
1.392
1.387
1.382
1.377
1.372
1.366
1.361
1.355
1.349
1.345
1.340
1.335
1.331
1.328
1.321
1.316
1.311
1.307
1.302
1.297

1.292

ft
130.72
130.72
130.72
130.72
130.72
130.72
130.72
130.72
130.72
130.72
130.72
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73
130.73

130.73

CivA
cfs cfs cfs cfs

0710 e meem e
0710 —— e e
0.711 == mem e
0.711 - _—
0712 —— e e
0.712  —em o S
0.713  —ee e S
0713 —— e aeeme
0714 ——  coe e
0.714 - SR
0.715 —- SN
0.715  wweem memme e
0.718  ——  memm e
0.716  -———- - ——
0717 ——  m oo
0717 —— — -
0.718  —-— ———— e
0.718 -— IV —
0.719 —— e e
0.719 —— e e
0719 ——  — S
0.720 -~ e e

0720 —— e e

0.721 -~ —— e

0722 -—- e

ClvB CilvC PfRsr

WrA
cfs

WrB
cfs

0.706
0.707
0.707
0.708
0.709
0.709
0.710
0.710
0.711
0.711
0.712
0.712
0.713
0.713
0.713
0.714
0.714
0.715
0.715
0.716
0.716
0.717
0.717
0.718
0.718
0.718

0.719

WrC
cfs

WrD Exfil Outflow
cfs cfs cfs
—_— 0.706
— 0.707
e 0.708
—— e 0.708
—— - 0.709
—— - 0.709
—— mmmm 0.710
w— 0.710
0.711
0.711
SEUUD—— 0.712
—— e 0.712
——— e 0.713
----- e 0.713
— e 0.713
—— e 0.714
—— e 0.714
0.715
0.715
—— - 0.716
---------- 0.716
0.717
0.717
0.718
— e 0.718
----- ————- 0.718
e ———— 0.719

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2320  1.287 130.73 0722 —— e e e 0719 e e e 0.719
2323 1283 130.73 0.723 —m e e 0720 - e - 0.720
2327 1278 130.73 0.723 —wem e e e 0720 e e e 0.720
2330  1.273 130.73 0.724 e —em e o 0720 e e 0.720
23.33  1.268 130.73 0724 -— — - e 0721 = e —— 0721
2337  1.264 130.73 0.724 e e e e 0721 e e 0.721
23.40  1.259 130.73 0.725 —— e e e 0722 —— e e 0.722
2343  1.254 130.73 0.725 - eem e e 0722 e e 0.722
2347  1.249 130.73 0.726 - - mm e Q722 e e e 0.722
2350  1.245 130.73 0.728 == e e e 0723 e e e 0.723
2353  1.240 130.74 0.726 - eem e — 0723 e e 0.723
2357 1.235 130.74 0.727 - e — 0724 e e 0.724
23.60  1.231 130.74 0.727 ==rmm e e e 0724 e e 0.724
2363  1.226 130.74 0.728 mmmm e e e 0.724 —— - e 0.724
2367  1.221 130.74 0728 —eeen e e e 0.725 === o e 0.725
2370  1.217 130.74 0.728 - NN — Y 1 £/ JUUVS U — 0.725
2373  1.212 130.74 0.729 = - e e 0725 e e e 0.725
2377  1.207 130.74 0.720 o e e ORI, Y £ J N 0.726
23.80  1.203 130.74 0.729 —omm e e e 0.726 - — e 0.726
23.83  1.198 130.74 0.730 - — — 0727 e e 0.727
23.87  1.194 130.74 0.730 ——  mem e e 0.727 —— e e 0.727
2390 1.189 130.74 0.730 —— - e e 0727 e - 0.727
2393  1.184 130.74 0731 —mm e e e 0728 e e e 0.728
23.97  1.180 130.74 0.731 - — — 0728 e —— 0.728
24.00 1.175 130.74 0.731 -~ e oeem e 0728 e e e 0.728
2403  1.161 130.74 0.732 ——— = e e 0729 e 0.729
2407  1.137 130.74 0732 ——  cem e — 0729 e e 0.729

Continues on next page...



<<

Rout Basin 3

Hydrograph Discharge Table

Time
(hrs)

2410
2413
2417
24.20
24.23
24,27
24.30
2433
24.37
24.40
24.43
24.47
24.50

2453

24.57
24.60
24.63
24.67
2470
2473
24,77
24.80
24.83
24.87
24.90

2493

Inflow Elevation

cfs

1.102
1.066
1.029
0.993
0.659
0.926
0.895
0.866
0.839
0.814
0.791
0.771
0.751

0.732

0.713
0.695
0.677
0.660
0.644
0.628
0.613
0.598
0.683
0.569
0.555

0.541

ft
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74

130.74

130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74
130.74

130.74

<<

Civ A
cfs
0.732

0.733

0.733

0.733
0.733

0.733

0.733

0.734 -

ClvC PfRsr

cfs

cfs

Wr A
cfs

WrB
cfs

0.729
0.729
0.730
0.730
0.730
0.730
0.730
0.730
0.731
0.731
0.731
0.731
0.731

0.731

0.731
0.731
0.731
0.731
0.731
0.730
0.730
0.730
0.730
0.730
0.730

0.730

WrC
cfs

WrD Exfil Outflow
cfs cfs cfs
—_— 0.729
— 0.729
---------- 0.730
0.730
----- 0.730
— - 0.730
e 0.730
0.730
0.731
— 0.731
— 0.731
e 0.731
----- 0.731
----- 0.731
----- 0.731
— e 0.731
— — 0.731
----- 0.731
0.731
U 0,730
----- e 0.730
wm——— e 0.730
0.730
—_— - 0.730
— - 0.730
----- e 0.730

Confinues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA CIvB ClvC PiRsr WrA WrB WrC WrD Exfii Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
2497 0527 130.74 0.733 e e e e 0.730 = e 0.730
2500 0.514 130.74 0.733 - SUUER e 0730 e e 0.730
2503  0.501 130.74 0.733  cem e ——— 0.729 -— e 0.729
2507  0.489 130.74 1)< U — e 0729 e e e 0.729
2510 0477 130.74 0732 —- - - e 0729 - e e 0.729
2613  0.485 130.74 0.732 - SDUUO S 0729 - o 0.729
2517  0.453 130.74 0732 —— = e —_— 0729 -— e e 0.729
2520  0.442 130.74 0.732 eommm e e 0728 e e 0.728
2523  0.431 130.74 0731 - S e 0728 e e e 0.728
2527  0.420 130.74 0.731 woom e e e 0.728 -——  —- 0.728
2530  0.409 130.74 0.731 —mm e e —— 0728 0.728
25.33  0.399 130.74 0.731 -~ — e 0.727 - e e 0.727
2537  0.389 130.74 0.730 - - e e 0727 e e 0.727
2540  0.380 130.74 0.730 = e e e 0727 e e e 0.727
2543 0370 130.74 0.730 == e 0727 e e 0.727
2547  0.361 130.74 0.730 wem e e e 0726 e e o 0.726
2550  0.352 130.74 0.729 —em e SN 0726 - - 0.726
2653  0.343 130.74 0.729 —v e e 0726 e e e 0.726
2557  0.334 130.74 0.729 - —— e 0726 e e e 0.726
2560  0.333 130.74 0.729 —— - SUUU R ) I 1 J R — 0.725
2563  0.331 130.74 0.728  wwmm e e e 0725 e e 0.725
2667  0.329 130.74 0.728 --m e e e 0725 e e 0.725
2570  0.327 130.74 0.728 - e e - 0724 0.724
2573  0.325 130.74 0.727 - - e 0724 e e e 0.724
2577  0.323 130.74 0.727 —= e e — 0724 e e 0.724
25.80  0.321 130.74 0.727  commm e e em 0.724 —- 0.724
26.83  0.319 130.74 0.726 — e e e 0723 e e e 0.723

Continues on next page...
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

Pre Developed Area A

Hydrograph type
Storm frequency

26

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nn

2 min
30.00
0.0%
TRE5

SCS Runoff
10 yrs

0ac

5.00 in
24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24,

11.36 cfs
13.10 hrs
156,471 cuft
62*

0 ft

69.6 min
Type Il

285

2015

* Composite (Area/CN) = [(7.790 x 65) + (10.250 x 58) + (0.680 x 81 + (5.700 X 71) + (5.170 x 70} + {0.410 x 98)] / 30.000
Hydrograph Discharge Table

Time - Quiflow
cfs)

(hrs

12.77
12.80
12.83
12.87
12.90
12.93
12.97
13.00
13.03
13.07

13.10

13.13
13.17
13.20
13.23
13.27

13.30

10.41
10.62
10.79
10.94
11.06
11.16
11.24
11.30
11.33
11.35

11.36

11.35
11.34
11.32
11.29
11.26

11.22

13.33
13.37
13.40
13.43
13.47
13.50
13.53
13.57
13.60
13.63
13.67
13.70
13.73

13.77

...End

Time ~- Qutflow
{hrs

cfs)
11.17
11.13
11.07
11.02
10.95
10.89
10.82
10.75
10.67
10.59
10.61
10.43
10.34

10.25

{ Printed values >= 90.00% of Gp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015 “
Hyd. No. 27 I
Pre Development Area B 1|
Hydrograph type = SC8 Runoff Peak discharge = 12.37 cfs '
Storm frequency = 10 yrs Time to peak = 12.77 hrs

Time interval = 2 min Hyd. volume = 130,106 cuft

Drainage area = 30.600 ac Curve number = 58"

Basin Slope = 0.0% Hydraulic length = Qft

Tc method = TR55 Time of conc. (Te) = 43.6 min

Tota! precip. = 5.00 in Distribution = Type Il

Storm duration = 24 hrs Shape factor = 285

» Composite (Area/CN) = [(30.600 x 58)] / 30,600
Hydrograph Discharge Table

{ Printad valuss >= 90,00% of Qp.}

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)
12.53 11.33 13,10 11.39
12.57 11.82 13.13 11.22
12.60 11.87
...End
12.63 12.06
12.67 12.20
12.70 12.29
12.73 12.35
12.77 12.37

12.80 12.35

12.83 12.31
12.87 12,24
12.90 12.15

12.93 12.05
12.97 11.94
13.00 11.82
13.03 11.68

13.07 11.54



Hydrograph Summary Repo

5!;rtaﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. |Hydrograph |Peak Time |Timeto [Hyd. Inflow: Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
(origin) (cfs} {min) [(min) {cuft) (ft) (cuft)
1 |SCS Runoff 19.29 2 762 181,262 e ———— ————- Pre Development Commaercial
2 {Reach 2.689 2 976 180,856 1 | - | - Travel Time Commercial Area
3 |SCS Runoff 23.53 2 746 155,558 R ———- ———— EW-1 Pervious
4 |SCS Runoff 42 .55 2 728 207,629 ——-- e ) EW-1 Impervious
5 |SCS Runoff 6.494 2 736 34,790 e —————- ————— Overland Basin 1 Pervious
6 |SCS Runoff 1.076 2 728 5,253 = ———- ————n- Overland Basin 1 Impervious
7 |Combine 66.64 2 732 584,086 2,34, | — —— Composite to Flow Basin 1
8 |Reservoir 21.76 2 778 527,987 5|76 138.05 168,363 Rout Basin 1
9 |SCS Runoff 7.686 2 740 44 2886 T e EW-2 Pervious
10 |SCS Runoff 22.80 2 728 111,230 —— ——— | een EW-2 [mpervious
11 |SCS Runoff 1120 2 728 4871 | e ——— - EW-3 Pervious
12 |SCS Runoff 8.540 2 726 35753 | - R B EW-3 Impervious
13 |SCS Runoff 10.48 2 744 65,964 — B ——- EW-4 Petvious
14 |SCS Runoff 17.98 2 728 87,748 —— e e EW-4 Impervious
15 |Combing 63.29 2 728 349,853 g, 10, 11, e Composite Storm Sewer
16 |SCS Runoff 9.017 2 740 52,085 12‘--1—33-,— 1 ——— — Overland to Basin 2 Pervious
17 |SCS Runoff 2.072 2 736 13,407 | -—- — [ e Overland to Basin 2 Impervious
18 |SCS Runoff 10.51 2 730 56,608 e — e — Route 322 Road Runoff
19 |Combine 83.26 2 730 471,953 |15, 16,17, —— [ e Composite to Basin 2
20 |Reservoir 56.83 2 748 363,776 11% 132.98 197,805 Rout Basin 2
21 |Reach £59.47 2 748 363,691 20 | e | e Travel Time to Basin 3
22 |SCS Runoff 9.253 2 736 49712 —_— | — ] Overtand Basin 3 Pervious
23 |SCS Runoff 2419 2 728 118,027 - —— | e Overland to Basin 3 Impervious
24 |Combine 78.82 2 744 531,430 | 21,22 23 ————— — Composite to Basin 3
25 |Reservoir 2537 2 1358 | 397,424 24 132.04 424,336 Rout Basin 3
26 [SCS Runoff 34.58 2 780 428 461 s ————— —— Pre Developed Area A
27 |8CS8 Runoff 42 A7 2 760 387,286 —mm —_— | - Pre Development Area B

2015-03-27_Quantity Calculations.gpw

Return Period: 100 Year

Tuesday, Mar 24, 2015




<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, inc. v8

Hyd. No. 1

Pre Development Commercial

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 13.120 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 8.50in Distribution

Storm duration =

24 hrs Shape factor

nwmn o unn

Tuesday, Mar 24, 2015

19.29 cfs
12.70 hrs
181,262 cuft
61"

0 ft

46.9 min
Type llI

285

* Composite (Area/CN) = [(5,150 x 70) + (7.970 x 65)] / 13.120
Hydrograph Discharge Table

Time -- Qutflow Time -- Qutflow
(hrs cfs) {hrs cfs)

12.47 17.70 13.03 17.46

12.50 18.21

...End

12.53 18.58

12.57 18.85

12.60 19.05

12.63 19.19

12.67 19.27

12.70 19.28

12.73 19.26
12.77 19.18
12.80 19.08

12.83 18.90

12.87 18.71
12.90 18.49
12.93 18.25

12.97 18.00

13.00 17.74

{ Printed values >= 90,00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 2

Travel Time Commercial Area

Hydrograph type
Storm frequency

Time interval
Inflow hyd. No.
Reach length
Manning's n
Side slope
Rating curve x
Ave. velocity

I 1nwnunn

Reach
100 yrs
2 min

Peak discharge
Time to peak
Hyd. volume

1 - Pre DevelopmentSaotimneygpal

1387.0 ft
0.013
n/a
0.809
0.03 ft/s

Channel slope
Pipe diameter
Max. depth
Rating curve m
Routing coeff.

o amwnmwnmni

Tuesday, Mar 24, 2015

2.689 cfs
16.27 hrs
180,856 cuft
Circular
0.01 %
30.00 ft

nfa

1.250
0.0029

Modified Att-Kin routing method used.

Hydrograph Discharge Tabie

Time
(hrs)

14.07
14.10
14.13
14.17
14.20
14.23
14.27
14.30
14.33
14.37
14.40
14.43
14,47
14.50
14.53

14.57

Inflow
cfs

6.531
6.264
6.036
5.837
5.660
5.499
5.352
5.219
5.099
4.291
4.894
4.806
4,726
4.654
4.587

4.525

Outflow

cfs

2.432
2.444
2.455
2.466
2.476
2.485
2.494
2.503
2.511
2.518
2525
2.532
2.539
2.546
2.552

2.558

{ Printed values.>= £0,00% of Qp.)

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

14.60
14.863
14.67
14.70
14.73
14.77
14.80
14.83
14.87
14.90
14.93
14.97
15.00
15.03
15.07
15.10
15.13
1617
15.20
15.23
15.27
15.30
15.33
16.37
15.40

15.43

Inflow
cfs

4,466
4.409
4354
4.302
4.251
4.202
4.155
4110
4.066
4,024
3.982
3.942
3.903
3.865
3.827
3.780
3.753
3.717
3.682
3.647
3.612
3.678
3.544
3.511
3.477

3.445

Qutflow

cfs

2.564
2.569
2.575
2.5680
2.685
2.590
2.595
2.599
2.604
2.608
2.612
2.616
2.620
2.624
2628
2.631
2.634
2638
2.641
2,644
2.647
2.650
2.653
2.655
2.658

2.660

Continues on next page...
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Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

15.47
15.50
15.53
15.57
15.60
15.63
15.67
15.70
15.73
15.77
15.80
15.83
15.87
15.90
15.93
15.97
16.00
16.03
16.07
16.10
16.13
16.17
16.20
16.23

16.27

16.30

Inflow
cfs

3.412
3.380
3.348
3.317
3.286
3.255
3.224
3.193
3.163
3.132
3.102
3.072
3.042
3.012
2.983
2.953
2.923
2.893
2.864
2.834
2.804
2.775
2.746
2717

2.688

2.659

Outflow

cfs

2.662
2.665
2.687
2.669
2.671
2672
2674
2676
2677
2679

2.680

2.681

2.682
2.684
2.685
2.685
2.686
2.687
2.687
2.688
2.688
2.689
2.689
2.689

2.689

2.689

Continues on next page...



Trave! Time Commercial Area

Hydrograph Discharge Table

Time
{hrs)

16.33
16.37
16.40
16.43
16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
16.77
16.80
16.83
16.87
16.90
16.93
16.97
17.00
17.03
17.07
17.10
17.13

17.17

inflow

cfs

2.631
2.603
2.576
2649
2.523
2.497
2471
2.446
2422
2.398
2375
2.352
2.329
2.307
2.286
2,264
2,243
2.223
2.203
2.183
2.164
2,145
2126
2.108
2.090

2.072

Outflow

cfs

2.689
2.689
2.689
2.688
2688
2688
2.687
2.686
2.686
2685
2.684
2.683
2.682
2.681
2.680
2.679
2.678
2.676
2675
2.674
2.672
2.671
2.669
2.667
2.666

2.664

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

17.20
17.23
17.27
17.30
17.33
17.3;7
17.40
17.43
17.47
17.50
17.53
17.67
17.60
17.63
17.67
17.70
17.73
17.77
17.80
17.83
17.87
17.90
17.93
17.97
18.00

18.03

Inflow
cfs

2.055
2.038
2.021
2.005
1.088
1.972
1.957
1.941
1.826
1.810
1.895
1.881
1.866
1.851
1.837
1.823
1.808
1.795
1.781
1.767
1.763
1.740
1.726
1.712
1.689

1.685

Outflow

cfs

2.662
2.661
2.659
2.657
2,655
2.653
2.651
2.649
2.647
2.645
2.643
2.640
2.638
2.636
2.634
2.631
2.629
2.626

2.624

2621

2619
2.616
2.614
2611
2.609

2.606

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

18.07
18.10
18.13
18.17
18.20
18.23
18.27
18.30
18.33
18.37
18.40
18.43
18.47
18.50
18.53
18.57
18.80
18.63
18.67
18.70
18.73
18.77
18.80
18.83
18.87

18.90

Inflow
cfs

1.672
1.658
1,645
1.632
1.618
1.605
1.592
1.580
1.567
1.565
1.543
1.531
1.520
1.508
1.498
1.487
1477
1.467
1.457
1.447
1.438
1.429
1.420
1.412
1,404

1.395

Outflow

cfs

2.603
2.600
2.598
2.595
2.692
2.589
2.586
2.583
2.580
2.577
2.574
2.571
2.568
2.565
2.562
2.559
2.556
2.553
2.549
2.546
2.543
2.540
2536
2.633
2.530

2.526

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time
(hrs)

18.93
18.97
19.00
19.03
19.07
19.10
19.13
19.17
19.20
19.23
19.27
19.30
19.33
19.37
19.40
19.43
19.47
19.50
19.53
19.67
19.60
19.63
19.67
19.70
19.73

19.77

Inflow
cfs

1.388
1.380
1.373
1.365
1.358
1.352
1.345
1.339
1.332
1.326
1.320
1.314
1.309
1.303
1.298
1.293
1.287
1.282
1.277
1.273
1.268
1.263
1.259
1.254
1.250

1.246

Qutflow

cfs

2.523
2.520
2.516
2513
2510
2.506
2.503
2498
2.496
2.493
2.489
2.486
2.482
2.479
2.475
2.472
2.468
2.465
2.461
2.458
2.454
2.451
2.447
2.444
2.440

2.437

Continues on next page...



Travel Time Commercial Area

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
19.80 1.241 2.433
19.83 1.237 2.430
19.87 1.233 2.426
19.90 1.229 2.423

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

3

EW-1 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

p.

Storm duration

nmun mu i nn

SCS Runoff
100 yrs

2 min

9.500 ac
0.0 %
TR55
8.50in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

23.53 cfs
12.43 hrs
155,558 cuft
67*

0 ft

23.5 min
Type 1l

285

nguouwny i

* Composite (Area/CN) = [(5.340 x 61) + (4.160 x 74)] / 9.500

Hydrograph Discharge Table

Time -~ Qutflow

(hrs

12.27
12.30
12.33
12.37
12.40

12.43

12.47
12.50
12.53
12.57

12.60

...End

cfs)

21.86
22.61
23.08
23.36
23.51

23.53

23.41
2317
22.80
22.33

21.76

{ Printed valuas >= 90.00% of Qp.)



<<

Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8

Hyd. No.

EW-1 Impervious

Hydrograph type
Storm frequency

4

Time interval
Drainage area
Basin Sliope

Tc method
Total preci

p.

Storm duration

unonnonn

SCS Runoff
100 yrs

2 min

6.720 ac
0.0 %
TR55

8.50 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

42 .55 cfs
12.13 hrs
207,629 cuft
98*

0 ft

8.6 min
Type Il

285

mouwnw noun

* Composite (Area/CN) = [(6.720 x 88)]/ 6,720
Hydrograph Discharge Table

Time -- Outflow

(hrs

12.07
12.10

12.13

12.17

12.20

...End

cfs)
38.98
41.97

4255

41.54

39,75

( Printad values >= 90.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 201 1 by Autodesk, Inc. v8

Hyd. No. 5

Overland Basin 1 Pervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 2.390 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of congc. (Tc)
Total precip. = 8.50in Distribution

Storm duration = 24 hrs Shape factor

Tuesday, Mar 24, 2015

6.494 cfs
12.27 hrs
34,790 cuft
62"

0 ft

15.4 min
Type lll
285

* Composite (Area/CN) = [(0.060 x 55) + (2.070 x 81) + (0.260 x 74)} / 2.390
Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
12.17 6.080
12.20 6.339
12.23 6.459
12.27 6.494
12.30 6.478
12.33 8.410
12.37 6.292
12.40 6.126
12.43 5.914

..End

{ Printed values == 90,00% of Gp.)



<<

Hydrograph Report

Hydrafiow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 6

Overland Basin 1 Impervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 0.170 ac Curve number
Basin Slope = 00% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 8.50 in Distribution

Storm duration = 24 hrs Shape factor

wowonnomunn

Tuesday, Mar 24, 2015

1.076 cfs
12.13 hrs
5,253 cuft

98*
0 ft

7.9 min
Type Il

285

* Composite {Area/CN) = [{0. 170 % 98)]/0.170
Hydrograph Discharge Table

Time - Qutflow

(hrs cfs)
12.07 0.9686
12.10 1.062
12.13 1.076
12.17 1.051
12.20 1.006

...End

{ Printed values >= 80.00% of Qp.}



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 3D® 2011 by Autodesk, Inc. v8

Tuesday, Mar 24, 2015

Hyd. No. 7
Composite to Flow Basin 1
Hydrograph type = Combine Peak discharge = 66.64 cfs
Storm frequency = 100 yrs Time to peak = 12.20 hrs
Time interval =2 min Hyd. volume = 584,086 cuft
Inflow hyds. =2 34,56 Contrib. drain. area = 18.780 ac
Hydrograph Discharge Table

{ Printed values >= 90.00% of Qp.)
Time Hyd. 2 + Hyd. 3 + Hyd. 4 + Hyd. 5 + Hyd. 6 = Outflow
{hrs) (cfs) {cfs) {cfs) {cfs) (cfs) {cfs)
12.10 0.226 14.00 41.97 5.015 1.062 62.28
12.13 0.247 15.79 42,55 << 5632 1.076 << 65.29
12.17 0.271 17.56 41.54 8.080 1,051 66.50
12.20 0.297 19.25 39.75 6.339 1.006 66.64
12.23 0.326 20.73 37.62 6.459 0.952 86.09
12.27 0.358 21.86 35.20 6.494 << 0.891 64.81
12.30 0.393 22.61 32.53 6.478 0.823 62.84
12.33 0.431 23.08 29.66 8.410 0.750 60.33

...End



<<

Hydrograph Report

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 8

Rout Basin 1

Hydrograph type = Reservoir Peak discharge = 21.76 cfs

Storm frequency = 100 yrs Time to peak = 12.97 hrs

Time interval =2 min Hyd. volume = 527,987 cuft

Inflow hyd. No. = 7 - Composite to FloR&zsirolt name = Basin 1

Max. Elevation = 138.05 ft Max. Storage = 108,363 cuft

Storage Indication method used.

{ Printed values >= 90.00% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation ClvA CIvB CIWC PfRsr WrA WrB wWrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

12.67 3425 137.87 19.66 e mw e e 1966 e e e 19.66
1270 32.34 137.91 19.96 -  —m— e e 19.96 ——  -m e 19.96
1273 30.57 137.95 2039 —— e e 2038 - - e 20.38
1277  28.96 137.98 20.73 - e e — 2073 - e 20.73
12.80  27.51 138.01 21.04 —— - — 0.041 2099 - @ - e 21.04
12.83 26.18 138.02 21.32 - —— mmm 0138 2118 -— -~ e 21.32
12.87 24.95 138.04 2153 -— - e 0210 2132 —— = - 21.53
12.90 2378 138.05 2167 —— - - 0.258 2141 ~——- - e 21.87
12.93 2266 138.05 21.75 - — - 0284 2146 -— @ 21.74
12.97 21.57 138.06 << 2197 -— ——— e 0.290 2147 - e e 21.76
13.00 20.50 138.05 2173 = ——— eem 0.278 2145 -—-  -—- S - 21.73
13.03 19.46 138.04 2164 -—- - e 0.249 2139 -—— - e 2164
13.07 1846 138.04 2151 —— - - | 0203 2131 ~— = - 21.51
1310  17.50 138.03 2134 - e - 0144 2119 - e 21.34
13.13 16.60 138.01 2113 - - e 0072 2105 - mmmm e 21.13
1317  15.80 138.00 20.89 wom e e e 20,80 e e e 20.89
1320  15.11 137.98 2060 e e e 2069 - e weeem 20.69
1323  14.54 137.96 2048 - e e D047 e e e 20.47
1327  14.06 137.94 2025 - o )< SO 20.25

Continues on next page...



Rout Basin 1
Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

1330 1365 137.92 20.01 —mmm e e —— 2001 —— — e 20.01
13.33 13.29 137.90 1979 -—  —— e = 1878 - e 19.78
13.37 1297 137.88 1969 -—-  -— @ - e 1988 e meemm meees 19.69
13.40 1269 137.85 18.69 - = meeen =ee 1859 e e o 19.59

..End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

9

EW-2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

* Composite {Area/GN} = [(2.950 x 61) + (0.160 X 74)]/3.110

TR O 1 L L [ V|

SCS Runoff
100 yrs

2 min

3.110 ac
0.0%
TR55

8.50 in

24 hrs

Hydrograph Discharge Table

Time - Outflow
cfs)

(hrs

12.20
12.23
12.27
12.30

12.33

12.37
12.40
12.43
12.47

12.50

...End

7.130
7.424
7.585
7.663

7.686

7.655
7.569
7.430
7.240

7.000

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

7.686 cfs
12.33 hrs
44 286 cuft
62"

0ft

18.4 min
Type Il
=285

oononomEounn

{ Printed values »>= 80.00% of Qp:}



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No.

EW-2 Impervious

Hydrograph type
Storm frequency

10

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

nmuwnwuo i uwn

SCS Runoff
100 yrs

2 min

3.600 ac
0.0%
TR55
8.50in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

22.80 cfs
12.13 hrs
111,230 cuft
98*

0 ft

8.3 min
Type Il
=285

* Composite (Area/CN) = [(3.600 x 98)/ 3.600
Hydrograph Discharge Table

Time -- Qutflow

(hrs

12.07
12.10

12.13

1217

12.20

..End

cfs)
20.88
22.48

22.80

2225

21.30

" (Printed valuzs >= 90.00% of ap.}



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 11

EW-3 Pervious

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval =2 min Hyd. volume
Drainage area = 0.340 ac Curve number
Basin Slope = 0.0% Hydraulic length
Tc method = TR55 Time of conc. (Tc)
Total precip. = 8.50in Distribution

Storm duration = 24 hrs Shape factor

wouon oo

Tuesday, Mar 24, 2015

1.120 cfs
12.13 hrs
4 871 cuft

61*
0ft

8.5 min
Type HI

285

* Composite (Area/CN) = [(0.340 x 61)] / 0.340
Hydrograph Discharge Table

Time -- Outflow
(hrs cfs)

12.10 1.074

12.13 1.120

12.17 1.120
12.20 1.095
12.23 1.068

12.27 1.011

...End

{ Printed values >= 90,00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 12

EW-3 Impervious

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 1.200 ac
Basin Slope = 0.0%

Tc method = TR55

Total precip. = 8.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

mouonnomunn

Tuesday, Mar 24, 2015

8.540 cfs
12.10 hrs
35,753 cuft

08*
0 ft

4.4 min
Type il

285

* Composite {(Area/CN) = [(1.200 x 98)]/ 1.200
Hydrograph Discharge Table

Time -- Outflow
{hrs cfs)

12.07 8.496

12.10 8.540
12.13 8.009

...kEnd

{ Printed valugs >= $0.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 13

EW-4 Pervious

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval =2 min
Drainage area = 4,700 ac
Basin Slope = 0.0%

Tc method = TRb55

Total precip. = 8.50in
Storm duration = 24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

W onowonn W

Tuesday, Mar 24, 2015

10.49 cfs
12.40 hrs
65,964 cuft

61*
0 ft

21.5 min
Type 1l

285

* Composite (Area/CN) = [(4.880 x 61) + (0.020 x 74)1/4.700
Hydrograph Discharge Table

Time -- Outflow

{hrs cfs)
12.23 9.584
12.27 0.982

12.30 10.23
12.33 10.38
12.37 10.47

12.40 10.49

12.43 10.45
12.47 10.34
12.50 1017
12.53 9.933

12.57 9.646

...End

{ Printad values >= 90.00% of Gip.}



<<

Hydrograph Report

Hydrafiow Hydrographs Extension for Auto

Hyd. No.

EW-4 Impervious

Hydrograph type
Storm frequency

14

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nowunn nan

SCS Runoff
100 yrs
2 min

2.840 ac
0.0%

TR55
8.50in

24 hrs

CAD® Civil 3D® 2011 by Autodesk, Inc. v8

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

* Composite (Area/CN) = [(2.840 x 98)] / 2.840
Hydrograph Discharge Table

Time - Outflow
cfs)

(hrs
12.07
12.10

1213

12.17

12.20

..End

16.47

17.74

17.98

17.56

16.80

Tuesday, Mar 24, 2015

17.98 cfs
12.13 hrs
87,748 cuft
08*

0ft

7.1 min
Type |l
=285

mwnnmunnnu

{ Printed vajues »= 90.00% of Qp.}



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 15
Composite Storm Sewer
Hydrograph type = Combine Peak discharge = 63.28 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval =2 min Hyd. volume = 349,853 cuft
inflow hyds. = 9,10, 11, 12,13, 14 Contrib. drain. area = 15.790 ac
Hydrograph Discharge Table
{ Printed values »= 90.00% oi Qp.)
Time Hyd. 9 + Hyd.10 + Hyd. 11+ Hyd.12+ Hyd.13+ Hyd. 14 = Qutflow
{hrs) (cfs) (cfs) {cfs) (cfs) {cfs) (cfs) (cfs)
12.10 5.308 22.48 1.074 8.540 << 6.454 17.74 61.60
12.13 6.027 22.80 << 1.120 << 8.009 7.353 17.98 << 63.29
12.17 6.659 22.25 1.120 7.230 8.221 17.56 63.04
12.20 7.130 21.30 1.095 6.386 8.991 16.80 61.70
12.23 7.424 20.16 1.058 5.530 9.584 15.90 59.65
12.27 7.585 18.86 1.011 4.748 0.082 14.88 57.06

..End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D®@ 2011 by Autodesk, Inc. v8

Hyd. No.

16

Overland to Basin 2 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tec method

Total precip.
Storm duration

(TN T L O O I T 1

SCS Runoff
100 yrs

2 min

3.770 ac
0.0%
TR55

8.50 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of cone. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

9.017 cfs
12.33 hrs
52,085 cuft
61*

0 ft

16.9 min
Type il
285

wnonunHhn

* Composite (Area/CN) = [(3.770 x 61)] /3770
Hydrograph Discharge Table

Time -- Outflow
cfs)

(hrs

12.20
12.23
12.27
12.30

12.33

12.37
12.40
12.43
12.47

12.50

..End

8.336
8.688
8.884
8.983

9.017

8.987
8.892
8.734
8.616

8.238

{ Printed values >= 80.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 17

Overland to Basin 2 impervious

Hydrograph type = SCS Runoff Peak discharge = 2.072cfs

Storm frequency = 100 yrs Time to peak = 12.27 hrs

Time interval =2 min Hyd. volume = 13,407 cuft

Drainage area = 0.450 ac Curve number = 98"

Basin Slope = 0.0% Hydraulic length = 0Oft

Tc method = TR55 Time of conc. (T¢) = 16.8 min

Total precip. = 8.50in Distribution = Type Il

285

Storm duration 24 hrs Shape factor

* Composite (Area/CN) = [(0.450 x 98)] / 0.450
Hydrograph Discharge Table

{ Printed values >= 90.00% of Qp.)

Time -- Outflow

(hrs cfs)
12.17 1.933
12.20 2.022

12.23 2.064

12.27 2.072

12.30 2.060
12.33 2.036
12.37 1.999
12.40 1.849

12.43 1.888

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 3D® 2011 by Autodesk, In¢. v8

Hyd. No.

Route 322 Road Runoff

Hydrograph type
Storm frequency

18

Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

nmu N munnu

SCS Runoff
100 yrs

2 min

1.900 ac
0.0%

User

8.50 in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

10.51 cfs
12.17 hrs
56,608 culft
98"

0 ft

10.0 min
Type lll
285

nonownonouon

* Composite (Area/CN) = [(1.900 x 98)] / 1.900
Hydrograph Discharge Table

Time -- Qutflow
cfs)

(hrs
12.10
12.13

1217

12.20
12.23

12.27

...End

9.770
10.35

10.51

10.39
10.12

9.777

{ Printed values >= 80.00% of Qp.)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Givil 3D® 2011 by Autodesk, Inc. vB

Hyd. No. 19

Composite to Basin 2

Hydrograph type = Combine Peak discharge
Storm frequency = 100 yrs Time to peak

Time interval = 2 min Hyd. volume

Inflow hyds. = 15, 16, 17, 18 Contrib. drain. area

1

Tuesday, Mar 24, 2015

83.26 cfs
12.17 hrs
471,953 cuft
6.120 ac

Hydrograph Discharge Table

Time Hyd.15+ Hyd.16+ Hyd.17+ Hyd.18=
(hrs) (cfs) {cfs) {cfs) {cfs)
12.10 61.60 6.179 1.634 9.770
12.13 63.29 << 7.028 1,798 10.35
12.17 63.04 7.775 1.933 10.51 <<
12.20 61.70 8.336 2.022 10.39
12.23 59.65 8.688 2.064 10.12
12.27 57.06 8.884 2.072 << 9.777

...End

{ Printed values >= 90.00% of Qp.)

Qutflow
{cfs)

79.18
82.46

83.26

82.45
80.53

77.79



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 20

Rout Basin 2

Hydrograph type = Reservoir Peak discharge = 56.83 cfs

Storm frequency = 100 yrs Time to peak = 12.47 hrs

Time interval = 2 min Hyd. volume = 363,776 cuft

Inflow hyd. No. = 19 - Composite to Ba&&s&rvoir name = Basin 2

Max. Elevation = 132.98 ft Max. Storage = 197,805 cuft

Storage Indication method used.

{ Printed values »= 90,00% of Qp.)

Hydrograph Discharge Table
Time Inflow Elevation CivA CIvB CIvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

12.37 6713 132.95 36.28 eoemn - - 4517 3176 1549 - - 51.77
12.40 63.03 132.97 36.92 - s e 5166 31.75 1840 --—  -—- 55.32
12.43 58.86 132.98 3719 - - —- 5439 3175 1963 --—- ———— 56.82
12.47 54.85 132.98 << 3719 v mm s 5440 3175 19864 —— - 58.83
12.50 51.04 132.97 37.00 e e 5252 3175 1879 - e 65.79
12.53 47.36 132.96 36.69 -~ e e 4931 31756 1736 - - 54.03
12.67 43.83 132.95 36.28 - -— e 4520 31.76 1550 --— - 51.78

...End



<<

Hydrograph Report

Hydraflow Hydregraphs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 21
Travel Time to Basin 3

Hydrograph type = Reach Peak discharge
Storm frequency = 100 yrs Time to peak
Time interval = 2 min Hyd. volume
Inflow hyd. No. = 20 - Rout Basin 2  Section type
Reach length = 63.0ft Channel slope
Manning's n = 0.013 Pipe diameter
Side slope = nfa Max. depth
Rating curve X = 24.304 Rating curve m
Ave. velocity = 32.16 ft/s Routing coeff.

(I O | 1 A 1 T I

Tuesday, Mar 24, 2015

59.47 cfs
12.47 hrs
363,691 cuft
Circular
13.49 %
1.50 ft

nfa

1.250
1.9491

Modifled Att-Kin routing method used.

Hydrograph Discharge Table

Time Inflow Outflow
(hrs) cfs cfs
12.40 55.32 56.67
12.43 56.82 54.04
12.47 56.83 << 59.47
12.50 55.79 54.33
12.53 54.03 57.18

...End

{ Printed valuas >= 90.00% of Qp)



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D0® 2011 by Autodesk, Inc. vB

Hyd. No.

22

Overland Basin 3 Pervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

T¢ method

Total precip.
Storm duration

nnw un i

SCS Runoff
100 yrs

2 min

3.520 ac
0.0%
TR55
8.50in

24 hrs

Peak discharge
Time to peak
Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

Tuesday, Mar 24, 2015

9.253 cfs
12.27 hrs
49,712 cuft
61*

0 ft

15.6 min
Type Il
=285

qommmnonn

* Composite (Area/CN) = [(3.520 x 61)]/3.520
Hydrograph Discharge Table

Time -- Outflow
cfs)

(hrs

12.47
12.20
12.23

12.27

12.30
12.33
12.37
12.40

12.43

..End

8.637
9.015
0.194

9.253

9.237
9.147
8.985
8.754

8.457

{ Printed values >= 90.00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8

Hyd. No.

23

Overland to Basin 3 Impervious

Hydrograph type
Storm frequency

Time interval
Drainage area
Basin Slope

Tc method
Total preci

P.

Storm duration

nuwunuwnwin

SCS Runoff
100 yrs

2 min

3.820 ac
0.0 %
TR55
8.50in

24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

LT I IO VO | O | IO | A |

Tuesday, Mar 24, 2015

24 19 cfs
12.13 hrs
118,027 cuft

08*
0ft

7.9 min
Type lll

285

* Composite (Area/CN) = [(0.220 x 98} + (3.600 x 98)] / 3.820

Hydrograph Discharge Table

Time -- Outflow

(hrs

12.07
12.10

12.13

1247

12.20

...nd

cfs)
22,16

23.86

2419

23.61

22.60

{ Printec values >= 9C.00% of Qp.)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autedesk, Inc. v8

Hyd. No. 24

Composite to Basin 3

Hydrograph type = Combine Peak discharge
Storm frequency = 100 yrs Time to peak

Time interval =2 min Hyd. volume
Inflow hyds. = 21,22,23 Contrib. drain. area

I nwu

Tuesday, Mar 24, 2015

78.82 cfs
12.40 hrs
531,430 cuft
7.340 ac

Hydrograph Discharge Table

Time Hyd. 21+ Hyd.22+ Hyd.23=
(hrs) {cfs) (cfs) (cfs)
12.40 56.67 8.764 13.39
12.43 54.04 8.457 11.76
12.47 5047 << 8.097 10.34
12.50 54.33 7.677 9.165
12.53 57.18 7.207 8.149

..End

{ Printed values >= 80.00% of Qp.)

OQutflow
{cfs)

78.82

74.25
77.80
71.17

72.54



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. vB

Hyd. No. 25

Rout Basin 3

Hydrograph type
Storm frequency

Time interval

Inflow hyd. No.
Max. Elevation

1

Reservoir
100 yrs

2 min

Peak discharge

Time to peak
Hyd. volume

24 - Composite to Bad#s&rvoir name
132.04 ft

Max. Storage

i

2.537 cfs
22.63 hrs
397,424 cuft
= Basin 3
424,336 cuft

Tuesday, Mar 24, 2015

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

16.47
16.50
16.53
16.57
16.60
16.63
16.67
16.70
16.73
16.77
16.80
16.83
16.87
16.90
16.93
16.97
17.00
17.03
17.07

17.10

Inflow Elevation

cfs

6.824
6.750
6.700
6.629
6.579
6.511
6.463
6.397
6.349
6.287
6.239
6.179
6.132
6.074
6.028
5.971
5.026
5.871
5.826

B.773

ft
131.88
131.88
131.88
131.89
131.8¢
131.89
131.89
131.80
131.90
131.90
131.90
131.91
131.61
131.91

131.91

131.92

131.92
131.92
131.92

131.92

CivA
cfs

2.292
2.296
2.300
2.303
2.307
2.311
2.314
2.318
2.321
2.326
2.329
2.333
2.337
2.341
2,345
2.349
2.353

2.356

ClvB
cfs

CivC
cfs

PfRsr
cfs

mm—

Wr A
cfs

Wr B
cfs

2.286
2.291
2.205
2.300
2.304
2.308
2.313
2.317
2321
2.325
2.329
2.332
2.336
2.340
2.343
2.347
2.351
2.354
2.357

2.361

WrcC
clfs

{ Printed values >= 90.00% of Qp.)

wrD Exfil

cfs

cfs

_____

Qufflow
cfs

2.286
2.291
2.295
2.300
2.304
2.308
2.313
2.317
2.321
2.325
2.329
2.332
2.336
2.340
2.343
2.347
2.351
2.354
2.357

2.361

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
(hrs)

17.13
17.17
17.20
17.23
17.27
17.30
17.33
17.37
17.40
17.43
17.47
17.50
17.53
17.57
17.60
17.63
17.67
17.70
17.73
17.77
17.80
17.83
17.87
17.90
17.93
17.97

18.00

Inflow Elevation

cfs

5.729
5677
5.634
5.583
5.540
5.491
5.448
5.400
5.358
5.311
5.269
5.223
5.181
5.136
5.095
5.050

5.010

4.966

4.925
4.882
4.842
4.799
4.759
4721
4685
4.847

4611

it
131.93
131.93
131.93
131.93
131.93
131.94
131.94
131.94
131.94
131.94
131.95
131.95
131.95
131.95
131.95
131.96
131.96
131.96
131.96
131.96
131.96
131.96
131.97
131.97
131.97
131.97

131.97

CivA
cfs

2.367
2.371
2.374
2.378
2.381
2.384
2.388
2.391
2.394
2.397
2.400
2.403
2.406
2.409
2412
2.415
2.418
2.420
2.423
2.426
2.428
2431
2.433
2.436
2.438
2.440

2.443

CivB
cfs

ClvC
cfs

PfRsr
cfs

Wr A
cfs

WrB
cfs

2.364
2.367
2.371
2.374
2.377
2.380
2.383
2.386
2.389
2.392
2.395
2.397
2.400
2.403
2.406
2.408
2411
2413
2.416
2.418
2421
2.423
2.425
2427
2,430
2.432

2434

WrC
cfs

WrD Exfil Outflow
cfs cfs cfs

—— 2.364
.......... 2.367
----- e 2.371
---------- 2.374
---------- 2.377
---------- 2.380
—— 2.383
_—_ — 2.386
.......... 2.389
---------- 2.392
---------- 2.395
----- — 2307
----- — 2400
---------- 2.403
---------- 2.406
---------- 2.408
---------- 2411
---------- 2.413
---------- 2.416
---------- 2.418
S — 2.421
SR — 2.423
----- e 2.425
----- 2427
---------- 2.430
---------- 2.432

---------- 2.434

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
{hrs)

18.03
18.07
18.10
18.13
18.17
18.20
18.23
18.27
18.30
18.33
18.37
18.40
18,43
18.47
18.50
18.53
18.57
18.60
18.63
18.67
18.70
18.73
18.77
18.80
18.83
18.87

18.90

inflow Elevation

cfs

4.573
4538
4.501
4.467
4432
4.400
4366
4,336
4.304
4275
4.245
4.217
4.189
4,162
4135
4108
4.083
4.059
4.034
4.010
3.986
3.963

3.040

3.918

3.896
3.874

3.853

ft
131.97
131.97
131.98
131.98
131.98
131.98
131.98
131.98
131.08
131.98
131.99
131.99
131.99
131.29
131.99
131.99
131.99
131.99
131.99
132.00
132.00
132.00
132.00
132.00
132.00
132.00

132.00

Clv A
cfs

2.445
2.447
2.449
2.452
2.454
2.456
2.458
2.460
2.462
2.464
2.466
2.468
2.489
2.471
2.473
2.475
2.476
2.478
2.480
2.481
2.483
2.485
2.486
2.488

2.489

_____

.....

CivC
cfs

PfRsr
cfs

Wr A
cfs

WrB
cfs

2.436
2.438
2.440
2.442
2.444
24486
2.448
2.450
2.452
2.454
2.455
2457
2.459
2.460
2.462
2.464
2.485
2.467
2.468
2470
2472
2473
2,474
2476
2477

2,479

2.480

WrcC
cfs

WrD
cfs

Exfil
cfs

Outflow
cfs

2436
2.438
2.440
2.442
2.444
2.446
2.448
2.450
2.452
2.454
2.455
2.457
2.459
2.460
2462
2.464
2.465
2.487
2.468
2.470
2472
2.473
2.474
2.476
2477
2.479

2.480

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time Inflow Elevation CivA CIvB CWC PfRsr WrA WrB wWrC WrD Exfil Outflow

{hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
18.93  3.832 132.00 2493 - s — 2481 e - 2.481
18.97  3.811 132.00 2495 —— - e - 2483 —— — e 2,482
19.00  3.792 132.00 2496 - e e wome 2A4BA e e e 2.484
19.03  3.771 132.00 2497 o e e oo 2488 e e 2.485
19.07  3.752 132.01 2498 - e e e 2486 em eem e 2.486
19.10  3.733 132.01 2500 o oo e e 2487 e e e 2,487
1913  3.714 132.01 2501 oo e eem e 2489 e e e 2.489
1917  3.695 132.01 2502 wrm mm e e 2480 eem e e 2.490
1920 3677 132.01 2503 emm e e e 2491 e e e 2.491
19.23  3.859 132.01 2504 wemmm e emm e 2402 e e e 2.492
19.27  3.641 132.01 25056 —— - e e 2493 - e e 2.493
19.30 3.623 132.01 2506 - - = 2494 - - - 2.494
19.33  3.6086 132.01 2507 ~— - e 2495 e eem e 2.495
19.37  3.589 132.01 2508 - e — 2496 —— e 2.496
19.40 3.572 132.01 2510 - SR e 2497 ceem eem e 2.497
1943  3.555 132.01 ;3 | [S——— e e 2498 e e e 2.498
1947  3.539 132.01 2512 e e e — 2499 —— e 2.499
19.50 3.523 132.01 25183 ——- - 2500 e 2.500
19.53  3.507 132.02 2514 —— e e e 2501 e e e 2.501
19.57  3.491 132.02 2514 —— - e 2502 - e 2.502
19.60 3.475 132.02 2515 -——- - — e 25803 e e e 2.503
19.63  3.459 132.02 Y3 S — e 2504 e e s 2.504
19.67  3.444 132.02 2517 o e e e 2505 cemm om e 2.505
19.70  3.429 132.02 2518 s e e e 2.50B e e oo 2.506
19.73 3.414 132.02 2519 e e men e 2807 e e e 2.507
19.77  3.399 132.02 2520 —— e R 11 - J U — 2 508
19.80 3.384 132.02 2521 - e e e 2808 e em e 2.508

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
(hrs)

19.83
19.87
19.90
19.93
19.97
20.00
20.03
20.07
20.10
20.13
2017
20.20
20.23
20.27
20.30
20.33
20.37
20.40
20.43
2047
20.50
20.53
20.57
20.60
20.63
20.67

20.70

Inflow Elevation

cfs

3.369
3.365
3.340
3.326
3.312
3.298
3.284
3.270
3.257
3.243
3.230
3.216
3.203
3.190
3.176
3.163
3.150
3.137
3.124
3.112
3.009
3.086
3.074
3.061
3.049
3.036

3.024

fi
132.02
132.02
132.02
132.02
132.02
132.02
132.02
132.02
132.02
132.02
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03

132.03

CivA
cfs

2.522
2522
2.523
2.524
2.525
2525
2.626
2527
2.528
2.528
2.529
2.530
2.530
2.531
2.532
2.532
2.533
2.5634
2.534
2.535
2535
2.536
2.536
2.637
2.637
2.538

2.638

CivB
cfs

s an

CivC
cfs

PfRsr
cfs

Wr A
cfs

WrB
cfs

2.509
2.510
2511
2512
2.512
2513
2514
2.515
2.515
2516
2517
2817
2518
2.519
2.519
2.520
2.521
2.521
2.522
2.522

2.823

wrC WrD Exfil

cfs

cfs

cfs

_____

Outflow
cfs

2.509
2.510
2.511
2.512
2.512
2.513
2.514
2.515
2515
2.516
2.517
2.517
2618
2.519
2.519
2.520
2.521
2,621
2.622
2522
2.523
2.523
2.524
2.524
2.625
2525

2.626

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
(hrs)

20.73
20.77
20.80
20.83
20.87
20.90
20.93
20.97
21.00
21.03
21.07
21.10
21.13
2117
21.20
21.23
21.27
21.30
21.33
21.37
21.40
21.43
21.47
21.50
21.53
21.57

21.60

inflow Elevation

cfs

3.011
2.999
2.987
2.975
2.962
2.950
2.938
2.926
2.914
2.902
2.890
2.878
2.867
2.855
2.843
2.831
2.819
2.808
2.796
2.784
2.773
2.761
2.749
2.738
2726
2715

2.703

ft
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04

132.04

Clv A
cfs

2.539
2.539
2.540
2.540
2.541
2.541
2.541
2.542
2.542
2.543
2.543
2.543
2.544
2.544
2.544
2.544
2.545
2.545
2.545
2.545
2.546
2.546
2.546
2.546
2.547
2.547

2.547

CivB
cfs

———

CivC
cfs

_____

PfRsr
cfs

e

WrC
cfs

WwrD Exfil Outflow
cfs cfs cfs

——— en 2.526
S 2.527
.......... 2.527
---------- 2.528
..... - 2.528
..... — 2.529
---------- 2.529
---------- 2.529
__________ - 2.530
S 2.530
---------- 2.530
---------- 2.531
__________ 2.531
---------- 2.531
---------- 2.532
e 2.532
---------- 2.532
__________ 2532
---------- 2,533
---------- 2.533
---------- 2.533
.......... 2.533
---------- 2.534
__________ 2.534
---------- 2,534
.......... 2534

---------- 2.534

Continues on next page...



Rout Basin 3
Hydrograph Discharge Table

Time inflow Elevation ClvA ClvB ClvC PfRsr WrA WrB WrC WrD Exfil Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs. cfs

21.63 2.692 132.04 2.547 - e - - 253 —— - e 2.535
21.87 2.680 132.04 2.547 - - s e 2535 - e e 2.535
21.70 2.669 132.04 2.547 - - e 2835 -—-— @ e e 2.635
21.73  2.657 132.04 2547 e e memem e 2538 e e e 2.535
2177  2.646 132.04 2548 oen e memem —eeee 2635 e e 2.535
21.80 2634 132.04 2.548 -— @ - e e 2535 e e e 2.535
21.83 2623 132.04 2.548 - —_— e e 2835 - e e 2.635
21.87 2611 132.04 2548 - i T 2.535
21.90 2.600 132.04 2548 -~ e emeem e 2536 - e e 2.535
2183  2.589 132.04 2548 - e e e 2535 e 2.535
21.97  2.577 132.04 2.548 -— —- —— 2535 - e e 2.535
2200  2.566 132.04 2548 - e e een 2536 e - 2,536
2203  2.601 132.04 2548 e e e e 2538 e e e 2.536
2207 2643 132.04 2548 —— = e e 2536 o e e 2.536
2210 2.690 132.04 2548 - e e — 25836 —— = 2.536
22.13  2.695 132.04 2.548 - —_— —— 2536 —- e e 2.536
2217 2700 132.04 2549 ——- - e e 2836 e — 2.538
2220 2692 132.04 2549 o e e e 2538 e e e 2.536
2223 2684 132,04 D549 e e e weee 28536 e e e 2.536
2227 28675 132.04 2549 - e e 2836 - e e 2.537
2230 2.664 132.04 2549 - - - 2537 - e e 2.537
2233  2.651 132.04 37,0 JR— % A 2.537
2237 2837 132.04 2549 oo e mee e 2837 e e e 2.537
2240 2622 132.04 9549 —m e e oeee 2537 e e 2.537
2243  2.606 132.04 2550 e e mmeen e 2837 e e 2.537
2247 2588 132.04 ¥ 1:7 DU I 3 A 2.537
2250 2579 132.04 0550 wmmr e eeem e 2537 e VR 2.537

Continues on next page...
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Rout Basin 3

Hydrograph Discharge Table

Time
{hrs)

22.53
22.57
22.60

22.63

22.67
22.70
22,73
22.77
22.80
22.83
22.87
22.90
22.93
22.97
23.00
23.03
23.07
23.10
23.13
2317
23.20
2323
23.27
23.30
23.33

23,37

Inflow Elevation

cfs

2.570
2.560
2.551

2.540

2.530
2.519
2.508
2.497
2.488
2.480
2.471
2.461
2.452
2.443
2433
2,424
2.414
2.405
2.396
2.386
2.377
2.387
2.358
2.349
2.340

2.331

ft
132.04
132.04
132.04

132.04 <<

132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132,04
132.04
132.04
132.04

132.04

CivA
cfs

2.550
2.550
2.550

2.550

2.550

2.543
2.548
2.548
2.548
2.5648

2.548

CivB
cfs

CivC
cfs

PfRsr

cfs

Wr A

cfs

WrB
cfs

2.537
2.537
2.537

2.537

2.537
2.537
2.537
2.537
2.537
2.637
2.537
2.537
2.537
2637
2.837
2.537
2.536
2.536
2.636
2.536
2.536
2.536
2.536
2.535
2.535

2.635

Exfil

cfs

Outflow
cfs

2.537
2.837
2.537

2.537

2.537
2.537
2.537
2.6537
2.537
2.637
2.537
2.537
2.537
2.537
2.537
2.537
2.538
2.536
2.536
2.536
2.536
2.536
2.536
2.535
2.535

2.535

Continues on next page...



Rout Basin 3

Hydrograph Discharge Table

Time
{hrs)

2340
23.43
23.47
23.50
23.53
23.57
23.60
23.63
23.87
23.70
23.73
23.77
23.80
23.83
23.87
23.90
23.93
23.97
24.00
24.03
24.07
24.10
2413
24.47
2420
2423

2427

inflow  Elevation

cfs

2.321
2.312
2.303
2.284
2.285
2276
2.268
2.262
2.254
2.248
2.240
2.234
2.226
2.219
2212
2.206
2.197
2.190
2.183
2.159
2115
2.054
1.989
1.922
1.857
1.786

1.735

ft
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.04
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03
132.03

132.03

CivA
cfs

2.547

2.547

. 2.547

2.547
2.546
2.546
2.546
2.546
2.545
2.545
2.645
2.645
2.544
2.544
2.544
2.543
2.543
2.543
2.542
2.542
2.542
2.541
2.541
2.540
2.540
2.539

2.538

ClvC
cfs

PfRsr
cfs

Wr A
cfs

WrB
cfs

2.535
2.535
2.534
2534
2.634
2.534
2.533
2.533
2.533
2.533
2,632
2.532

2.532

wrC¢ WrD
cfs cfs

Exfil
cfs

Qutflow
cfs

2.635
2535
2.534
2.534
2.534
2.534
2.533
2.533
2.533
2.533
2.532
2,632
2.532
2.532
2.531
2.531
2.631
2.530
2.530
2.530
2.529
2.629
2.528
2.528
2.627
2.527

2.526

Continues on next page...
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2011 by Autodesk, Inc. v8 Tuesday, Mar 24, 2015
Hyd. No. 26

Pre Developed Area A

Hydrograph type = SCS Runoff Peak discharge = 34.58 cfs
Storm frequency = 100 yrs Time to peak = 13.00 hrs
Time interval =2 min Hyd. volume = 429,481 cuft
Drainage area = 30.000 ac Curve number = 62*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 69.6 min
Total precip. = 8.50 in Distribution = Type lll
Storm duration = 24 hrs Shape factor = 285

* Composite (Area/CN) = [(7.790 X 55) + (10.250 x 58) + (0.680 x 61) + (6.700 x 71) + (5.170 x 70) + (0.410 x 98)] / 30.000
Hydrograph Discharge Table

( Printed values >= 90.00% of Qp:)

Time -- Outflow Time -- Qutflow
(hrs cfs) (hrs cfs)
12.67 31.28 13.23  33.60
12.70 32.12 13.27  33.38
12.73 32.76 13.30  33.15
12.77 33.26 13.33 32.91
12.80 33.66 13.37 3285
12.83 33.98 13.40  32.38
12.87 34.23 1343  32.10
12.90 34.41 13.47 3-1 82
12.93 34.52 13.50 31.52
12.97 34.58 13.53 31.21
13.00 34.58
...End
13.03 34.54
13.07 34.45
13.10 34.33
13.13 34.18

13.17 34.00

13.20 33.81



BASIN QUALITY CALCULATIONS



Wate rs hed M Od e I sc h em at lrg'draflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Project: 2015-03-27_Quality.gpw Monday, Mar 23, 2015




Hydrograph Summary Repo

ﬁgﬂow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. (Hydrograph |Peak Time |Timeto |Hyd. Inflow Maximum Total Hydrograph
No. type flow interval |Peak volume hyd(s) elevation strge used Description
{origin) {cfs) {min}  |(min) (cuft) {ft) (cuft)
1 |SCS Runoff 6.222 5 70 14,324 | e | e e Dirty Water to Basin 1
2 |Reservoir 0.000 5 nfa 0 1 131.70 14,324 Rout Basin 1
3 |SCS Runoff 10.12 5 730 57647 | - - e Dirty Water to Basin 2
4  |Reservoir 0.000 5 nfa Q 3 130.94 57,641 Rout Basin 2

2015-03-27_Quality. gpw Return Period: 1 Year Tuesday, Mar 24, 2015




Pond Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, inc, v8

Pond No. 1 - Basin 1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 131.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft} Contour area {sqgft) incr, Storage (cuft) Total storage (cuff)

6.00 131.00 19,470 0 0

1.00 132.00 21,658 20,552 20,552

2.00 133.00 23,900 22,788 43,320

3.00 134,00 25,826 25,346 68,668

4.00 135.00 29,328 28,085 96,731

5.00 136.00 31,887 30,588 127,327

6.00 137.00 34,506 33,184 160,511

7.00 138.00 37,183 35,833 196,344

8.00 139.00 40,579 38,865 235,209
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] [Bl [C] [D]

Rise {in) = 42.00 0.00 0.00 0.00 Crest Len (ft) = 15,00 1.00 100.00 Q.00
Span (in) = 42.00 0.00 0.00 0.00 Crest EI (ft) = 138.05 133.50 138.10 0.00
No. Barrels =1 0 c 0 Weir Coeff. = 333 3.33 3.33 3.33
Invert EL. {ft) = 133.37 0.c0 0.00 0.00 Woeir Type =1 Rect Broad = -
Length (ff) = 65.00 0.00 0.00 0.00 Multi-Stage = Yes Yes Yes No
Slope (%) = 0.18 £.00 0.00 n/a
N-Value = 013 013 013 n/a
Crifice Coeff, - = 060 0.50 0.60 0.60 Exfil.(in/hr} = 0.000 (by Wet area)
Multi-Stage = nfa No No No TW Elev. (ft) = 0.00

Stage / Storage f Discharge Table

Stage
ft

0.00
1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00

Storage .

cuft

0
20,552
43,320
68,565
96,731

127,327
160,511
196,344
235,209

ft

131.00
132.00
133.00
134.00
135.00
136.00
137.00
138.00
135.00

Elevation

Clv A
cfs

0.00
0.00
0.00
0.97 oc
4,77 oc
8.83 0c
15.65 ¢
21.11 oc
84.11 oc

ClvB

cfs

ClivC
cfs

PrfRsr WrA  WrB WrG WrD Exfil
cfg cfs cfs cfs cfs cfs

- 0.00 0.00 0.00 - e
- 0.00 0.00 0.00 = e
- 0.00 0.00 0.00 - =
- 0.00 087s 000 - -
- 0.00 474s 000 - —
s 0.00 9.83s 0.00 - —
s 0.00 15.59s 0.00 =nn —
- 0.00 21.10s  0.00 - —n
- 10.83s 5128 68.00s -— -

User
cfs

Note: Cuiverl/Orifice outflows are analyzed under Inlet {ic) and outlet {oc) contral, Weir risers checked for orifice conditions {ic) and submergence (s},

Total
cfs

0.000
¢.000
0.000
0.e67
4.741
9.835
15.59
2110
83.96



Pond Report

Hydraflow Hydrographs Extensfon for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Pond No. 2 - Basin 2

Pond Data
Contours -User-defined contour areas. Conic method used for volume talculation. Begining Elevation = 130.00 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqgft) Incr. Storage (cuft) Total storage {cuft)

0.00 130.00 58,452 0 0

1.00 131.60 64,484 61,437 61,437

2.00 132.00 69,040 66,742 128,180

3.00 133.00 ' 73,682 71,342 198,521

4.00 134.00 77,713 75,682 275,203
Culvert [ Orifice Structures Weir Structures

[A] [B] [C] [PriRsr} [A] [B] [C] [D]

Rise (in) = 2400 .00 0.00 0.00 Crest Len (ft) = 15.00 9.00 100.00 0.00
8pan (in) = 38.00 0.00 0.00 0.0 Crest El. (ft) = 132,75 131.75 132.80 0.00
No. Barrels =1 0 0 0 Weir Coeff. = 3.33 3.33 2.60 3.33
Invert EL (ft) = 127.00 0.0 0.00 0.00 Weir Type =1 Rect Broad  —-
Length (ft) = 56.00 0.00 0.00 0.00 Multi-Stage = Yes Yes No No
Slope (%) = 8,82 0.00 0.00 nfa
N-Value = .013 .013 013 nfa
Orifice Coeff. = 0.60 0.60 0.50 0.60 Exfil.{in/hr) = 0.000 (by Wet area)
Muiti-Stage = nfa Ne No No TW Elev. (ft) = .00

Note: CulvertOrifice oulflows are analyzed under inlet (ic) and outiet (oc).control. Weir risers checked for orifice conditions (ic} and submergence [s).

Stage f Storage / Discharge Table

Stage Storage  Elevation Clv A ClvB CivG PriRsr WrA WrB WrC WrD

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs
0.00 0 130.00 0.co - - 0.00 0.00 0.00 -
1.00 61,437 131.00 4313 1c - - - 0.00 0.00 0.00 --
2.00 128,180 132.00 4313ic - - - 0.00 375 0.00 -
3.00 199,521 133.00 4813ic - 6.24 41.88 23.25 -

4.00 275,203 134.00 7388k - wen - 3417s 3968s 34178 -

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
3.746 -
71.38
41562



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AuteCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 1
Dirty Water to Basin 1

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 1yrs Time to peak
Time interval =5 min Hyd. volume
Drainage area = 3.840 ac Curve number
Basin Slope = 00% Hydraulic length
Tec method = User Time of conc. (Tc)
Total precip. = 1.25in Distribution

Storm duration NJ Water Quality StdBimapdsfactor

nnm i unn

Tuesday, Mar 24, 2015

6.222 cfs
1.17 hrs
14,324 cuft
98*

0 ft

10.0 min
Custom
285

* Composite (Area/CN) = [(3.840 x 98)] / 3.840
Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
1.17 6.222
1.25 6.020

...End

{ Printed valuas »= 20.00% of Qp.}



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 2

Rout Basin 1

Hydrograph type = Reservoir Peak discharge
Storm frequency = 1yrs Time to peak
Time interval =5 min Hyd. volume
Inflow hyd. No. = 1 - Dirty Water to Ba8askrvoir name
Max. Elevation = 131.70 ft Max. Storage

I mwnnHu

Tuesday, Mar 24, 2015

0.000 cfs
n/a

0 cuft
Basin 1
14,324 cuft

Storage Indication method used.

...End



<<

Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D& 2011 by Autodesk, inc. v8

Hyd. No. 3

Dirty Water to Basin 2

Hydrograph type = SCS Runoff Peak discharge
Storm frequency = 1yrs Time to peak
Time interval = 5 min Hyd. volume
Drainage area = 6.220 ac Curve number
Basin Slope = 00% Hydraulic length
Tc method = User Time of conc. (T¢)
Total precip. = 2.80in Distribution
Storm duration = 24 hrs Shape factor

I mwmnuwnmn

Tuesday, Mar 24, 2015

10.12 cfs
12.17 hrs
57,641 cuft
98*

0 ft

10.0 min
Type Il
285

* Compaosite (Area/CN) = [(6.220 x 98)] / 6.220
Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
12.17 10.12
12.25 9.926
12.33 9.258

...End

{ Printed valuss >= 80.00% of Qp.)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2011 by Autodesk, Inc. v8

Hyd. No. 4

Rout Basin 2

Hydrograph type = Reservoir Peak discharge
Storm frequency = 1yrs Time to peak
Time interval = 5 min Hyd. volume
Inflow hyd. No. = 3 - Dirty Water to Ba8leg®rvoir name
Max. Elevation = 130.94 Max. Storage

Tuesday, Mar 24, 2015

0.000 cfs
n/a

0 cuft
Basin 2
57,641 cuft

Storage Indication method used.

...End



GROUNDWATER RECHARGE CALCULATIONS
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BASIN SPILLWAY CALCULATIONS



EMERGENCY SPILLWAY DESIGN WORKSHEET

JOB No. 2958 7/31/2014
' Revised 3/27/2015

BLAZE MILL DEVELOPMENT

BASIN #1 EMERGENCY SPILLWAY DESIGN

USING BROAD CRESTED WEIR EQUATIONS: Q=CLH?3/2)
100 YEAR INFLOW = 66.64 CFS

BREADTH OF CREST = 10 FT

C= 2.56

H= 0.41 FT
L= 100 FT
Q= 67 CFS

A 100 FOOT SPILLWAY HAS BEEN DESIGNED TO PASS 70 CFS WITH A FLOW
DEPTH OF 0.41 FEET

VELOCITY OVER SPILLWAY {BASED ON THE CONTINUITY EQUATION: Q=AV)
67 CFS=4353xV
therefare: V=67 cfsf43,53 sf = 1.54 feet per second

JAMES SASSANO ASSOCIATES, INC.
CONSULTING ENGINEERS LAND SURVEYORS



EMERGENCY SPILLWAY DESIGN WORKSHEET

BASIN #3 EMERGENCY SPILLWAY DESIGN

USING BROAD CRESTED WEIR EQUATIONS: Q=CLH”{3/2}
100 YEAR DISCHARGE = 78.82 CFS

BREADTH OF CREST = 10 FT

C= 2.63

H= 0.45 FT
L= 100 FT
Q= 79 CFS

A 100 FOOT SPILLWAY HAS BEEN DESIGNED TO PASS 79 CFS WITH A FLOW
DEPTH OF 0.45 FEET

VELOCITY OVER SPILLWAY (BASED ON THE CONTINUITY EQUATION: Q=AV)
JICFS=4561xV
therefore: V=79 cfs/45.61 sf = 1.73 feet per second

JAMES SASSANO ASSOCIATES, INC.
CONSULTING ENGINEERS LAND SURVEYORS



BASIN INFILTRATION CALCULATIONS



Blaze Mili Townhouse Development 2958
Monroe township, Gloucester county, NJ 07/31/14 Revised 03/27/16

INFILTRATION CALCULATIONS

Equations and Terms

Q = KiA
Q = infiltration flow rate
K = hydraulic conductivity of soil (f/hr)
i = hydraulic gradient = Dayg / d
A = infiltration area
D = depth from ESHWT to bottem of infiltration area {ft)
dsrorm = depth from infiltration area bottom to storm event elevation
Dave = average distance from water surface to ESHWT
Vv = basin volume during storm event
T = fime to infiltrate basin (hr) =V /Q
ESHWT = Estimated Seasonal High Water Table
Basin 1
Borings
Permeability of soil 2" -6.3" @ 30" depth = 575 infhr
Design permeability rate = 0.5 % Kqggr = 2.875 infhr = 0.24  ft/hr
storm D(ft) | dsromm(ft) | Dave(ft) | i(unitiess) | Afsh) | @ictmn| vieh | Tinn
frequencv STORM AVG
WwQ 2.50 0.70 2.85 1.14 19,470 5318 22,904 4.3
2 - year 2.50 3.22 4,11 1.64 19,470 7669 71,333 9.3
10 - year 2.50 4,44 4,72 1.89 19,470 8807 87,046 5.9
100 - year 2.50 7.05 6.03 241 19,470 11242 135,369 12.0
Basin 2
Borings
Permeability of soil 2" -6.3" @ 30" depth = 17.69 in/hr
Design permeability rate = 0.5 X Kqggr = 8.845 infhr = 0.74  ft/hr
Storm D(ft) | dsronw(ft) | Dave (ft) | i(unitless) | A(sf) | Qicfry| vieh | Tihn)
frequency STORM VG
wWQ 2.50 0.94 2.97 1.19 58,452 51184 90,631 1.8
2 -year 2.50 1.83 3.42 1.37 58,452 58853 110,700 1.9
10 - year 2.50 2.17 3.59 143 58,452 61782 145,443 2.4
100- year 2.50 2.98 3.99 1.60 58,452 68762 264,101 3.8

James Sassano Associates |Inc.



SOIL BORING LOGS WITH
PERMEABILITY RESULTS



Sept:c System Des:gn & Engmeermg

P.C. Box 1406 - Voorheas, N.J. GB043 - 1-B56-651-9050 - 1-856-651-9051 (fax) + engineen@septics.com

Sandford Mersky, P.E.
Vincen! Gioffre, NJDEP Licensed Operator (Wastewater)
Nicholes Bielscki, P.E., NJDEP Licensad Operator (Wastewater)

April 4, 2014
CLIENT: James Sassano Associates, Inc
PROJECT: Blaze Mill Subdivision
Glassboro Williamstown Road
Monroe Township, Gloucester County, New Jersey
REQUIREMENT: Subsurface Explorations (Test Pits)
ATTENTION: Rick Clemson, P.E.

rick@jsaengineering.com

PURPOSE
The purpose of this report is to present the findings pertaining to the subsurface explorations (test
pits) performed at the above project.

INVESTIGATION

A representative from South Jersey Engineers LLC, was present on March 25th of 2014 to witness
the excavation of (17) seventeen surveyed test pits. The test pits were surveyed and their locations were
provided by James Sassano Associates, Inc (JSA). The objective was to ascertain the following: estimate the
seasonal high water-table, record ground water levels if encountered and establish soil profile logs. In addition,
soil samples were obtained and returned to our office for analytical testing. See attached results.

FINDINGS

The in-situ soils encountered during the subsurface explorations consisted primarily of fine Sands &

Loamy Sands. Refer to the attached soil profile logs for more detailed descriptions,

Resfdenfial & Commercial Systems + Mainfenance Programs + Afternative Technology Options + Failing Systems



QUALIFICATIONS

If any conditions other than what was revealed through the subsurface explorations are encountered,
we should be informed immediately of such conditions so that we may modify our findings. This report is based
solely visual inspection on described above. Inspection by South Jersey Engineers, L.L.C. in no way releases the
coniractor or subcontractor of full responsibility of meeting contract documents, plans, specifications and standards in the
industry. No other warranty is express or implied. No conclusions should be drawn from this report other than those

specifically stated.

Respectfully,

South Jersey Engineers, L.L.C.

Residential & Commercial Systems - Malnfenance Programs -+ Alfernative Technology Options + Failing Sysfems



Test Pit #1 Elevation 144.84

Depth Description
0"-14" Topsoil
14"-38" dark yellowish brown Loam; sub-angular blocky, friable
38"-104" strong brown Sandy Loam; sub-angular blocky, friable
104"-128" yellow medium to fine Sand; single grain, loose
Groundwater not Encountered
Estimated Seasonal High Water-table - Not observed
Test Pit #2 Elevation 146,59
Depth Description
012" Topsoil
12"-31" dark brown Loam; sub-angular blocky, friable
31"-65" strong brown medium to fine Loamy Sand; sub-angular blocky, friable Gravel Content; 25%
65"-124" yellowish red medium to fine Sand; single grain, loose
Groundwater not Encountered
Estimated Seasonal High Water-table- Not observed
Test Pit #3 Elevation 148.70
Depth Description
0"-26" Topsoil/ Abandoned mining equipment
26"-55" strong brown Gravelly Loamy Sand /Sandy Loam; sub-angular blocky friable
' Gravel Content: 40%-medium to fine
55"-128" yellowish red medium to fine Loamy Sand; sub-angular blocky, friable
128"-140" pale brown fine to very fine Sand; single grain, loose

Groundwater not Encountered
Estimated Seasonal High Water-table —Not observed

Rasidentlal & Commercial Systems - Maintenance Programs + Alternative Technology Options + Fafling Systems



Test Pit #4
Depth

0"_10"
10"-42"
42"-108"

Test Pit #5
Depth

0“""80"

Test Pit #6
Depth

0"'"1 1"
1 1II_‘86H

Elevation 131.16

Description

Topsoil

yellowish red fine to very fine Sand; sub-angular blocky, friable

saturated gray fine to very fine Loamy Sand; sub-angular blocky, friable

mottles: yellowish red many distinct @ 42"-continuous throughout
Groundwater Encountered @ 81" (Elev. 124.41)

Estimated Seasonal High Water-table -42"  (Elev. 127.70)

Sidewalls kept collapsing

Elevation 129.85

Deseription

mottled fine to very fine Sand /Loamy Sand

Soil saturated @ 15"
Groundwater Encountered @ 61" (Elev. 124.75)
Estimated Seasonal High Water Table -15" (Elev. 128.35)
Sidewalls kept collapsing

Elevation 129.09

Description

yellow fine Sand; single grain, loose

saturated pale brown fine Sand/ Loamy Sand; sub-angular blocky, friable

mottles: yellowish red many distinct @ 13"-continuous throughout
Groundwater Encountered @ 47" (Elev. 125.20)
Estimated Scasonal High Water Table -13"  (Elev. 128.00)
Sidewalls kept collapsing

Residential & Commerclal Systems -

Maintenance Programs -+ Altemative Technology Options - Failing Systems



Test Pit #7
Depth

0"'12“
12"_92"

Test Pit #8
Depth

0“_12"
12"_91 "

Test Pit #9
Depth

0“_17"
17"-108"

Elevation 128.41

Description

yellow fine Sand; single grain, loose

saturated pale red fine Sand; single grain, loose

mottles; gray bands many distinct @ 12"-continuous throughout
Groundwater Encountered @ 34"
Estimated Seasonal High Water Table-12"
Sidewalls kept collapsing

Elevation 129.10

Description

mottled fine Sand /Loamy Sand; sub-angular blocky, friable

saturated mottled Loamy Sand; sub-angular blocky, friable
Groundwater Encountered @ 49"
Estimated Seasonal High Water Table- 12"
Sidewalls kept collapsing

Elevation 129.75
Description

yellow fine Sand; single grain, loose

(Elev. 125.60)
(Elev. 127.41)

(Elev. 125.00)
(Elev. 128.10)

saturated pale brown fine to very fine Loamy Sand; sub-angular blocky, friable

Groundwater Encountered 57"

(Elev. 125.00)

Estimated Seasonal High Water Table- 17" (Elev. 128.34)

Sidewalls kept collapsing

Residential & Commercial Systems -

Maintenance Programs - Aiternative Technology Options

» Failing Systems



Test Pit #10
Depth

0"_1 8"
18"-104"

Test Pit #11
Depth

0"_26“
26"-104"

Test Pit #12
Depth

0“_1 lll
1n"-1io"

Elevation 130.30

Description

yellow fine Sand; single grain, loose

pale brown fine to very fine Sand / Loamy Sand; sub-angular blocky, friable

mottles: strong brown many prominent @ 18"- continuous throughout
Groundwater Encountered @ 70" (Elev. 124.50)
Estimated Seasonal High Water Table- 18" (Elev. 128.80)
Sidewalls kept collapsing

Elevation 130.95

Description

yellow fine Loamy Sand; sub-angular blocky, friable

saturated strong brown fine Sand / Loamy Sand; sub-angular blocky, friable

mottles: gray bands many prominent @ 26"- continuous throughout
Groundwater Encountered @ 66" (Elev, 125.45)
Estimated Seasonal High Water Table- 26" (Elev. 128.75)
Sidewalls kept collapsing

Elevation 130.46

Description

yellow fine Sand; single grain, loose

saturated pale red fine to very fine Loamy Sand; sub-angular blocky, friable

mottles: pale brown many prominent @ 14"- continuous throughout
Groundwater Encountered @ 47" (Elev. 126.55)
Estimated Seasonal High Water Table- 12" (Elev. 129.46)
Sidewalls kept collapsing

Residential & Commercial Systems

+ Maintenance Programs + Alternative Technology Options * Failing Systems



Test Pit #13
Depth

0"_20"
13"_41"

41"-120"

Test Pit #14
Depth

0“_40"
40"-111"

111"-131"

Test Pit #15
Depth

0!!_15"
15"-97"

Elevation 132.43

Description

white fine to very fine Sand; sub-angular blocky, friable

strong brown fine to very fine Sand; sub-angular blocky, friable

mottles: vellow bands many distinct @ 31"- continuous throughout

mottled fine to very fine Sand /Loamy Sand; sub-angular blocky, friable
Soil saturated @ 70"

Groundwater not Encountered

Estimated Seasonal High Water Table- 31" (Elev. 129.83)

Elevation 137.51

Description

Topsoil

strong brown fine Loamy Sand; sub-angular blocky, friable

mottles: red common distinct @ 87"- continuous throughout

yellow fine Loamy Sand; sub-angular blocky, friable

Groundwater not Encountered
Estimated Seasonal High Water Table- 87" (Elev. 130.30)

Elevation 127,99

Description

yellowish brown Sand; sub-angular blocky, friable

saturated gray fine to very fine Sand / Loamy Sand; sub-angular blocky, friable

mottles: red many distinct @ 15"- continuous throughout
Groundwater Encountered (@ 36"

Estimated Seasonal High Water Table- 15" (Elev. 126.74)

Sidewalls kept collapsing

(Elev. 125.00)

Residential & Commercial Systems -«

Maintenance Frograms

« Aliernative Technology Opfions -+

Faifing Systems



Test Pit #16
Depth

0“"']_9"
19"_86“

Test Pit #17
Depth

OII._4"
471

71"-94"

Elevation 129.03

Description

yellow fine to very fine Sand; sub-angular blocky, friable

pale brown fine to very fine Sand / Loamy Sand; sub-angular blocky, friable

mottles; gray many distinct @ 19"~ continuous throughout
Groundwater Encountered (@) 41" (Elev, 125,62)
Estimated Seasonal High Water Table- 19" (Elev. 127.43)
Sidewalls kept caving

Elevation 130.07

Deseription

Topsoil

saturated yellowish brown fine to very fine Sand /Loamy Sand

mottles: red bands many distinct @ 25"- continuous throughout

saturated red medium to fine Sand / Loamy Sand; sub-angular blocky, friable
Groundwater Encountered @ 51" (Elev. 125.82)
Estimated Seasonal High Water Table- 26" (Elev. 127.90)

Residential & Commercial Sysiems + Mainfenance Programs + Alternative Technology Options + Falling Systems



South Jersey Engineers LLC | JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Pit#1
Voorhees, NJ 08043 Monroe Twp ’ Horizon = 38"-104"
MUNICIPALITY [ Wonros Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 ] Replicate Lettef[ A | Date Collected[ 3/25/2014
2. Material Tested | JFil [ X ]vest in Native Soli - Indicate Depth [_38"-104"
3. Type of Sample | |Undisturbed | X | Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.905 ‘
Length of Sample, in inches 3

5. Bulk Density Determination {Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wi, Empty Tube 148.42

Sample Volume (L x 2.54 cm/inch x 3.14R3), cc 86.83

Bulk Density (Sample Wt./Sample Volume}, grams/cc 171

]

6. Standpipe Used: X No Yes

Indicate internal Radius, ¢m

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H? 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, {min)
{min.seoc) {min.sec)
0.00 11.50 11.83
0.00 11,58 11.97
0.00 12.28 12.46

9. Catlculation of Permeability:

K, (in/hr) = 60 minfhr_x 3R x L{in}/T{min} x In {(H1/H2)

K= 60 min/ht X —----e —— %3/ 12,46 xIn(32) |
k= 5.86 |
10. Defects in the Sample (Check appropriate items):
X None Cracks __ Woirm Channels Root Channels
Solil/Tube Contact Large Gravel Large Rools
Dry Soil Smesring Compactation
Other---Specify.

11. | hereby certify that the information furnished on form 3b of this applicatloq is true and accurate. | am aware
that falsification of data is a violation of the Water and Pollution Control Act (N.J.S.A. 88:10A-1 et seq)
and is subject to penalties as prescribed in N.J.A.C. 7:14-B,




South Jersey Engineers LLC 1SA Sample Date 3/25/14

P.Q. Box 1406 Blaze Mill Subdlvison | Test Pit #1
Voorhees, NJ 08043 Monroe Twp ' Horlzon = 38"-104"
MUNICIFALITY | Monroe Twp  {

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 ] Replicate Letter] B | Date Collected[ _3/26/2014
2. Materlal Tested [ “JFil [ X restin Native Soil - Indicate Depth [ _38104"
[}
3. Type of Sample | |Undisturbed | X |Disturbed
4. Sample Dimensions: Inside Radlus of Sample Tubs, R, in cm 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only): ‘

Sample Weight (Wt. Tube Containing Sample - Wt, Empty Tube 149.78

Sample Volume {L x 2.54 cm/inch x 3.14R?), cc 86.83

Buik Density {Sample Wt./Sample Volume), grams/cc 1.72
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Baglnning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Aate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test interval,

Interval, T1 Interval, T1 T, (min)
{min.sec} (min.gec)
0.00 12.27 12.46
0.00 12,39 12.65
0.00 12.42 12.70

9. Calculation of Permeabiliity:

K, (in/hr) = 60 mirndhr x r/R2 x L{In)T(min) x In (H1/H2) .
T A T Ae— 12,70 xin@2) |

k= 5.75 |
10. Defects in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel | arge Roots
Dry Soil Smeering Compactation

Cther—-Bpecify

11. | heraby certify that the information furnished on form 3b of this application is true and accurate. | am aware
that falsification of data is a violation of the Water and 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,




South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

I5A

Blaze Mill Subdivison
Monroe Twp

Sample Date 3/25/14

Test Pit #2
Horizon = 65"-124"

MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number I 1 | Replicate Letter] A |

2. Materlal Tested | |Fine

3. Typo of Sample | |Undisturbed

Date Collected|  3/25/2014
]
[ X TTestin Native Soil - Indicate Depth

| X

{Disturbed

4. Sample Dimensicns: Inside Radius of Sample Tube, R, inem

1.805

Length of Sampls, in inches

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube

151.89

Sample Volume (L x 2.54 em/inch x 3.14R2%), ¢¢

86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc

175

6. Standpipe Used: X No Yes
indicate internal Radius, cm

7. Height of water Leval above Rim of Test Basin in inches:

At the Beginning of Each Test Interval, H1

3.0

At the End of Each Test Interval, H2

2.0

8, Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test Intervai,
Interval, T1 Interval, T1 T, (min}
(min.sec) (min.sec)

0.00 5.15 ' 5.26

0.00 5.24 5.41

0.00 5.54 5.80

9. Calculation of Permeability:

K, (infhr) = 80 min/hr x r2/R2 x L4nYT(min) x In (H1/H2)

k= 60 minfhr X ====esnns fermmmmmmmm x 3/ 5.90

X n(3/2) |

k= 12.37 |

10. Defacts in the Sample {(Check appropriate items):

X None Cracks Worm Channels Root Channels

Soil/Tube Contact Large Gravel Large Roots
Dry Soil Smeering Compactation

Other---Specify




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Pit #2
Voorhees, NJ 08043 Monroe Twp Horizon = 65"-124"
MUNICIPALITY © [ Monros Twp ]

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 ] Replicate Letter[ B |  Date Collected]__3/25/2014
2. Material Tested | |Fil [ X"_ITestin Native Soll - Indicate Depth [_65"-124"
A
3. Type of Sample | | Undisturbed { X | Disturbad
4. Sample Dimensions: Inside Radius of Sample Tube, R, In cm 1,905
Length of Sample, in inches 3

5. Bulk Density Determination {Disturbed Samples Oniy):

Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tubs 145.68

Sample Volume {L x 2.54 cm/inch x 8.14R2), cc 86.83

Bulk Density (Sampie Wt./Sample Volume), grams/cc 1.68
8. Standplpe Used: X No Yos

Indicate internal Radius, cm

7. Helght of water Level above Rim of Test Basin In inches:
At the Baeginning of Each Test Interval, H1 3.0,
At the End of Each Test interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test  Length of Test Interval,

Interval, T1 Interval, T1 T, {min)
{min.sec} {min.sec)
0.00 5.38 5.65
0.00 5.53 5.88
0.00 5.56 5,93

9. Calculation of Permeability:

K, (in/ht} = 60 minvhr_x r/R2 x L(in)/T(min) x In {H1/H2) X
k= 80 min/hr X~ fammrsamm x 3 5.93 wing@2y |
k= 12,31 }

10. Defects in the Sample (Chack appropriate items);

X None Cracks Worm Channels Root Channels
Soll/Tube Contact Large Gravel Large Roots
Dry Sail Smeering____Compactation o I

T‘"""'"Other---t-‘.peclfy




South Jersey Engineers LLC JSA Sample Date 3/25/14
P.O. Box 1406 Blaze Mill Subdivison Test Pit #3
Voorhees, N) 08043 Monroe Twp Horizon = 55"-128"
MURNICIPALITY | Monroe Twp |
Form 3b. Tube Permeamster Test Data
1. Test Number L 1 | Replicate Letter[ A ] Date Collacted[_3/25/2014
2. Material Tested [ |Fil [ X "Ivestin Native Soil - Indicate Dapth [_B5'-128" _
3. Type of Sample | jUndisturbed ' | X | Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1,905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Welght (W1, Tube Contalning Sample - Wt. Empty Tube 148.93

Sample Volume {L x 2.54 cm/inch x 3.14R2), c¢ §6.83

Bulk Density (Sample Wt./Sample Volume), grams/ce 1.72
6. Standpipe Usad: X No Yes

Indicate internal Radius, ¢m

7. Height of water L.evel above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines it needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, (min)
{min.sec) {min.sec)
0.00 6.06 6.10
0.00 6.35 ~_B.69
0.00 6.53 6.88

9. Calculation of Parmeability:

K, {in/hr) = 80 min/hr x r3/R2 x L{in)/T(min) x In (H1/H2)

k= B0 minfhr X ---snforiinicne ¥ 3/ 8.98 xIn(372) |
]

k= 10.62 |

10, Defects in the Sample {Check appropriate ltems):

x___None Cracks Worm Channels Root Channels
Soll'Tube Contact Large Gravel Large Roots
Dry Soll Smeering Compactation o

Other--Spacify,




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Pit #3
Voorhees, N} 08043 Manroe Twp Horlzon = 55"-128"
MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Replicate Letter__ B | Date Collected [ 3/25/2014
2. Material Tested | |Fin [T X JTestin Native Soii - Indicate Depth
3. Type of Sample | |Undisturbed [ X | Disturbed
]
4. Sample Dimensions: Inside Radius of Sample Tubs, R, incm 1.905
Lengih of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sampla Weight (Wt. Tube Containing Sample - Wt. Empty Tube 147,04

Sample Volume (L x 2.54 cm/inch x 3.14R8), ce 86.83

Bulk Density (Sampla Wt./Sample Volume), grams/cc 1.69
6. Standpipe Used: X No Yes

Indicate internal Radius, ¢m

7. Height of water L.evel above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 a.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test l.ength of Test Interval,

interval, T1 Interval, T1 T, (min)
(min.sec) {min.sec)
0.00 6.22 6.37
0.00 6.33 6.56
0,00 B.53 6.89

9, Calculation of Parmeability:

K, {in/hr) = 60 min/hr x r¥R2 x L{In}/T{min) x In {H1/H2)
k= 80 min/hr X ~-reee- — x 3 6.89 xin{32y |
k= 10.60 ]

10. Defects in the Sample (Check appropriate items):

X Nonhe Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel Large Roots
Dry Soil Smaeering Compactation ... .. . . . . ... . S

Other--Spacify




South Jersey Engineers LLC ISA Sample Date 3/25/14
P.0. Box 1406 Blaze Mill Subdivison Test Pit #4
Voorhees, NJ 08043 Monroe Twp Horizon = 42"-108"
MUNICIPALITY [ Monroe Twp_|
Form 3b. Tube Permeameter Test Data '
1. Test Number I 7 | Replicate Letter[ A |  Dato Collected| 3/25/2014
2. Material Tested | JFul [X___]Test in Native Soil - indicate Dapth
3. Type of Sample | |Undisturbed | X | Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sarmple Weight (Wt. Tube Containing Sample - Wt. Empty Tube 146,48

Sample Volume (L x 2.54 cm/inch x 3.14R#), cc 86.83

Bulk Density (Sample WL./Sample Volume), grams/cc 1.69
6. Standpipe Used: X No Yes '

Indicate internat Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test interval, H2 2.0

8. Rate of Water Leve!l Drop {Add additional lines if needed):

Time, Start of Test Time, Start of Test  Length of Test interval,

interval, T1 Intetval, T1 T, (min)
{min.sec) {min.sec)
0.00 3.25 3.42
0.00 3.1 3.68
0.00 3.51 3.85
L

8. Calculation of Permeability:

K, (in/hr} = 60 minfhr x #/R? x L{in)/T(min).x In (H1/H2)

k= 80 minfhy X seessmunsfussminan X 3/ 3.85 xIn(3/2) |
k= 18.95 [
10, Defects in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel Large Roots
Dry Soll Smeering____ Compactation o

. Other---Specify




South Jersey Engineers LLC _ JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Pit #4
Voorhees, NJ 08043 Monroe Twp Horizon = 42"-108"
MUNICIPALITY | Montoe Twp |

Form 3b. Tube Permeameter Tast Data

1. Test Number | 1 | Replicate Letter[ B |  Date Collected[ 3/25/2014 ]
2. Materlal Tested | JFm [ X |Test in Native Soil - Indicate Depth
3. Type of Sample | |Undisturbed | X | Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, incm 1.805
Length of Sample, in inches 3

5. Bulk Density Determination {Disturbed Samples Only):

Sample Weight {Wt. Tube Containing Sample - Wt, Empty Tube 152.13
Sample Volume (L x 2.54 cm/Inch x 3.14R2}, cc 86.83
Bulk Density (Sample Wt./Sample Voluma), grams/ce 1.75
L}
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Helght of water Level above Rim of Test Basin in Inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, {min)
{min.sec) (min.sec)
0.00 3.19 3.32
0.00 3.43 3.72
0.00 3.52 3.86 \

9. Calculation of Permealbility:

K, {in/hr) = 60 minfhr X r2/R2 x L{in)/T(min) x In (H1/H2)

k= 60 minfhr X -mmmmmmfmmemmue X 3 3,86 xIn(32) |
k= 18.91 [
10. Defacts in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
SoilTube Contact Large Gravel Large Roots

Dry Soil Smeering Compactation

Other---Specify.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze MIll Subdivison Test Pit #5
Voorhees, NJ 08043 Monroe Twp Horizon = 0"-80"

MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Replicate Letter] A ]  Date Collected
2, Materia! Tested | |Fil [ X___JTestin Native Soil - Indicate Depth
3. Typa of Sample | |Undisturbed I X | Disturbed
4, Sample Dimensions: Inside Radius of Sampla Tube, R, Incm 1,905
Length of Sampie, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Contalning Sample - Wi. Empty Tube 152.16

Sample Volume (L x 2.54 cm/Iinch x 3.14R%), co 86.83

Bulk Density {(Sample Wt./Sample Volume), grams/ce 1.75
6. Standpipe Used: X No Yeos

Indicate Internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Lavel Drop {(Add additional lines if nesded); !

Time, Start of Test  Time, Start of Test  Length of Test Interval,

Interval, T1 Interval, T1 T, (min)
{min.sec) (min.sec)
0.00 34 3.69
0.00 4,04 4.07
0.00 4,07 4,12

9. Caloulation of Permeability:

K, {in/hr) = 60 min/he X r#/R2 x L{in)/T{min) x In (H1/H2}

k= 60 minfhr X ~=----—- ) x 9 4,12 xIn(32) |
k= 17.73 |
\
10. Defects in the Sample (Check appropriate items):
X MNone Cracks Worm Channels Root Channels
SoilTube Contact Large Gravel Large Roots

Dry Soll Smeering Compactation

Othear---Specify.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze I\;Iill Subdivison Test Pit #5
Voorhees, NJ 08043 Monroe Twp Horizon = 0"-80"

MUNICIPALITY [T Monros Twp |

Form 3b. Tube Permeamster Test Data

1. Test Number [ 1 | Replicate Letter[ B |  Date Collected| 3/25/2014
2, Material Tested | | Fib [ X___]Testin Native Solt - Indicate Depth
3. Type of Sample | | Undisturbed | X |Disturbed
4. Sample Dimengions: Inside Radius of Sample Tube, R, in ¢m 1,905
Length of Sampls, in inches 3
i

5. Bulk Denslty Determination (Disturbed Samplas Only):

Sample Weight (Wt. Tube Containing Sampls - W, Empty Tube 150.76

Sample Volume (L x 2.54 cm/inch x 3.14R2?), cc 86.83

Bulk Density (Sample Wt./Sample Volume), grams/ce 1.74
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:

At the Beginning of Each Test Intervai, H1 3.0
At the End of Each Test Interval, H2 2.0

B. Rate of Water Level Drop (Add additional lines If needad):

Time, Start of Test Tirme, Start of Tast  Length of Test Interval, !

Interval, T1 Interval, T1 T, {min)
(min.sec) (min.sec)
0.00 3.57 3.65
0.00 4.03 4.05
0.00 4.08 4.14

9. Calculation of Permeability:

K, (in/hr} = 60 min/hr_x r#/R2 x L{in)/T{min} x In (H1/H2)
k= 60 MI/Hr___ X emmemecsjomren=en X 3 414 xInE2) |
k=_17.65 7

10. Defects in the Sample {Check appropriate items):
x___None Cracks Worm Channels
SollfTube Contact Large Gravel

Dry Soll Smeering
Other---Specity,

Root Channels
Large Roots




South lersey Engineers LLC JSA Sample Date 3/25/14
P.O. Box 1406 Blaze Mill Subdivison Test Pit #6
Voorhees, NJ 08043 Monroe Twp Horizon = 11"-86"
MUNICIPALITY | Monrae Twp |
Form 3b. Tube Permeameter Test Data
1. Test Number [ 1 ] Replicate Letterf[ A |  Date Coilected[ _3/25/2014
[]
2, Material Tested | il [ X ]Testin Native Soil - Indicate Depth [ 11"-86"
3. Typo of Sample | |Undisturbed | X [Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, in em 1.905
Length of Sample, in Inches 3
5. Bulk Density Determination (Disturbed Samples Only):
Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube 150.59
Sample Volume (L x 2.54 eminch x 3.14R3), c¢ 86.83
Builk Density (Sample Wt./Sample Volume), grams/cc 1.73
6. Standpipe Used: X No Yes
Indicate internal Radius, cm
L}
7. Height of water Level above Rim of Test Basin In inches:
At the Baginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Level Drop {(Add additional lines if nesded):
Time, Start of Test Time, Start of Test Length of Test Interval,
Interval, T1 Interval, T1 T, (min)
{min.sec) {min.sec)
0.00 3.11 3.18
0.00 3.26 3.44
0,00 3.30 3.50
9. Calculation of Permeability: \
K, {in/hr) = 80 min/hr x r2/R2 x L{n}/T(min} x In {H1/H2)
k=60 minfhr X ==rmemsy fumenmnane X 3/ 3.50 xIn(32) |
k= 20.87 |

10. Defects in the Sample (Check appropriate items):
X None Cracka Worm Channels
e SoilTube Contact Large Gravel Large Roots
Dry Solt Smeering Compactation
Other---Specify - -

Root Channels




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 : Blaze Mill Subdivison Test Pit #6
Voorhees, NJ 08043 Monroe Twp Horizon = 11"-86"
MUNICIPALITY ] Manroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter] B | Date Collected[ 3/25/2014
2, Material Tested | |Fil [ X~ |Testin Native Soil - Indicate Depth [__11"-86"
3. Type of Sample | |Undisturbed | X | Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3

5, Bulk Densily Determination (Disturbed Samples Only):

Sample Welght (Wt. Tube Containing Sample - Wt. Empty Tube 146.99

Sample Volume (L x 2.54 cm/inch x 3.14R3), cc £6.83

Bulk Density (Sample Wt./Sample Volume), grams/ce 1.69
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needad):

Time, Start of Test Time, Startof Test  Length of Test Inferval,

Interval, T1 Interval, T1 T, {min)
{min.sec) {min.sec}
0.00 3.16 3.27
0.00 3.25 3.42
0.00 3.32 3.53

9. Calculation of Parmeability:
]

K, {in/hr) = 60 minfhr x r&/R2 x L{In)/T{min) x In {H1/H2)

k= B0 minfhr X =ssssssmafamcemnena ¥ 3/ 3.53 xin(372y |
k=_20.70 |
10, Defacts in the Sample (Check appropriate ltems):
X None Cracks Worm Channels Root Channeis
Soll/Tube Contact Large Gravel Large Roots
Dry Soil Smeering _____Compactation -

Other---Specify.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Pit #7
Voorhees, NJ 08043 Monroe Twp Horizon = 12"-92"
MUNICIPALITY [ Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number I 1 i Replicate Letter[ A | Date Collected[_8/25/2014
2, Material Tested [ JFi [_X__]Test in Native Soil - Indicate Depth
3. Type of Sample | |undisturbed | X | Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, R, in cm i 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only).

Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube 146.05

Sample Voluma {L x 2.54 cm/inch x 3.14R2), co 86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc 1.68
8. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Leve! above Rim of Test Basin in inches:
At the Baginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if nesded):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, Tt Interval, T1 T. {min)
(min.sec) (min.sec) '
0.00 3.13 3.22
0.00 3.28 3.47
0.00 3.33 3.55

9. Calculation of Permeability:

K, {infhr) = 60 min/br x r/R2 x L{in)/T(min) x In {H1/H2)
k= 60 minfhr X —==-=-=n  — XY 3.56 xin(32) |
k= 20.65 |

10. Defects in the Sample {Check appropriate items):

x_.__ None Cracks Worm Channels Roct Chanhels
SciliTube Contact Large Gravel Large Roots
Dry Soil Smeering____ Compactation s B

_ omer_.-Specify




South Jersey Engineers LLC ISA Sample Date 3/25/14
P.O. Box 1406 Blaze Mill Subdivison Test Plt #7
Voorhees, NJ 08043 Monroe Twp Horizon = 12"-92"

MUNICIPALITY | Wonroe Twp |

Form 3b. Tube Permeamster Test Data
]

1. Test Number [ 1 | Replicate Letter[ ___B___|  Date Collected| _3/25/2014
2. Materlal Tested | | Fill [ X ]Test in Native Soil - Indicate Depth
3. Type of Sample  {_ |Undisturbed | X |Disturbed
4. Sample Dimensions: Inside Radius of Sample Tubs, R, Incm 1.905
Length of Sample, in inches 3

5. Bulk Density Determinatiot {Disturbed Samples Only):

Sample Weight (Wi, Tube Containing Sample - Wt. Empty Tube 149.84

Sample Volume (L x 2,54 em/Inch x 3.14R2), cc -86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc 1.73
6. Standpipe Used: X No Yes '

Indicate internat Radius, cm

7. Helght of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop {Add additional lines if needed):

Time, Start of Test  Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, {min})
(min.sec) (min.sec)
0.00 3.11 3.18
0.00 3.13 a.21
0.00 3.34 3.56

9. Calculation of Permeability:

K, (infhr) = 60 minvhr x r/R2 x L{In}/T{min) x In (H1/H2)

K= BO MUVAF X oo omeaece X 3 3.56 xIn@2) |
k= 20.48 |
10. Defects in the Sample (Check appropriate ltems):
X None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel Large Roots

Dry Soil Smeering
Other--—-Specify

Compactation




South Jersey Engineers LLC JSA Sample Date 3/25/14
P.0O. Box 1406 Blaze Mill Subdivison Test Pit #8
Voorhees, NJ 08043 Monroe Twp Horizon = 12"-91"
MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Tost Data

1. Test Number [ 1 | Replicate Letter] A |  Date Collected| _8/25/2014
\
2. Material Tested | | F [_X___|Testin Native Soil - Indicate Depth [ _12".91"
3. Type of Sample | |Undisturbed | X _|Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only).

Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube 152.08

Sample Volume (L x 2.54 cm/finch X 3.14R%), cc 86.83

Bulk Density {Sample Wt./Sampia Volume), grams/c¢ 1.76
6. Standpipe Used: X No Yes

indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Baginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test  Time, Start of Test  Length of Test Interval,

Interval, T1 Intetval, T1 T, (min)
{min.sec) {min.sec)
0.00 3.21 3.35
0.00 3.22 3.37
0.00 3.36 3.60

9. Calculation of Permeability: ‘ \

K, {in/hr) = 60 min/hr x r2/B2 x L(in)/T(min) x In (H1/H2)

k= 60 minfhr % —----—, femnmmmmn x3 3.60 xIn{32) |
k= 2029 ]
10. Defects in the Sample (Check appropriate items):
x____None Cracks Worm Channels Roct Channels
Soil/Tube Contact Large Gravel Large Roots
Dry Soll Smeering Compactatlon

0 Othor-—-Specify,




South Jersey Engineers LLC JSA Sample Date 3/25/14
P.O. Box 1406 Blaze Mill Subdivison Test Pit #8
Voorhees, NJ 08043 Monroe Twp Horizon = 12"-91"
MUNICIPALITY [ Monroe Twp__| '

Form 3b. Tube Parmeameter Test Data

1. Test Number | 1 | Replicata Letter[ ___B___ |  Date Collected| 3/25/2014
2. Matorlal Tosted | [Fin [ X__]Testin Native Soil - indicate Dapth
3, Type of Sample [ |undisturbed { X |Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, In cm 1.905
Length of Sample, In inches 3

5. Bulk Density Determination (Disturbed Samples Oniy):

Sample Weight (Wt. Tube Contalning Sample - Wt. Empty Tube 145.27

Sample Volume (L x 2.54 em/inch x 3.14R7), cc 86.83

Bulk Density (Sample Wi./Sample Volume), grams/cc 1.67
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Laval above Rim of Test Basin in inches:
At the Baginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rale of Water Level Drop (Add additional lines If needed):

Time, Start of Test Time, Start of Test  |.ength of Test Interval,

Interval, T1 Interval, T1 T, {min}
{min.sec) {min.sec)
.00 3.14 3,24
0.00 3.20 3.33 \
0.00 3.37 3.62

9. Calculation of Parmeability:

K, (in/hr) = 60 minhr_x r3/A2 x L(in}/T(min) x In (H1/H2)

k=60 minfhr X =-ewe—-ofoerm-- X Bf 3.62 Xxn(32) |
k= 20.15 ]
10. Defects in the Sample {Check appropriaie ltems):
x _None Cracks Worm Channels Root Channels
Soil/Tube Contact ___ Large Gravet Large Roots
__.DrySoll___Smeering____ Compactation
Othvar—Spociy, L Tarmasioreetd R

1 2“"‘91 0]




South Jersey Engineers LLC

*

ISA

Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison Test Plt #9
Voorhees, NJ 08043 Monroe Twp Horizon = 17"-108"
MUNICIPALITY | Maonroe Twp H
Form 3b. Tube Permeameter Test Data
1, Test Number [ 1 ] Replicate Letter] A | Date Collected| 3/25/2014
2, Material Tested [ JFill [ X__]Testin Native Soil - indicate Depth [_17°-108"
3, Type of Sample | |Undisturbed i X {Disturbed
4, Sample Dimensions: inside Radius of Sample Tube, R, in cm 1.805
Length of Sample, [n inches a’
5. Bulk Density Delermination {Disturbed Samples Only):
Sample Weight (Wt. Tube Containing Sample ~ Wt. Empty Tubse 148,68
Sample Volume (L. x 2.54 cm/inch x 3.14R9), cc 86.83
Bulk Dansity {Sample Wt./Sample Volume), grams/ce 1.71
6. Standpipe Used: X No Yes
Indicate internal Radius, cm
7. Height of water Level above Rim of Test Basin In inches:
At the Beginning of Each Test Interval, H1 3.0
Al the End of Each Test Interval, H2 2.0
8. Rate of Water Levsl Drop (Add additional lines If needed): ‘
Time, Start of Test Time, Start of Test  Length of Test Interval,
Interval, T1 Interval, T1 T, (min)
(min.gec) (min.sec)
0.00 3.21 3.35
0.00 3.29 3.48
0.00 3,34 3.57
9. Calculation of Permeabflity:
K, {in/hr) = 80 minhr x #/R2 x L(in)/T{min) x In (H1/H2)
k= B0 MK X ——resmsafomcasaas X 3/ 3.57 xIn(32) |
k= 2044 |
10. Defects in the Sample (Check appropriate items): '
X None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel Large Rocts
Dry Soil ___Smeering____Compactation o

T Othei—Spocily




South Jersey Engineers LLC JSA Sample Date 3/25/14
P.0. Box 1406 Blaze Mill Subdivison Test Pit #9
Voorhees, NJ 08043 Monroe Twp Horizon = 17"-108"
MUNICIPALITY | Monros Twp |
Form 3b. Tube Permeamster Test Data
1. Test Number [ 1 | Replicate Letter[ B |  Date Collected[ _3/25/2014
2. Materlal Tested | |Fil [ X___]Test in Native Soil - Indicate Depth [_17"-108"
3. Type of Sample | | Undisturbed | X | Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.906
Length of Sample, In Inches 3
5. Bulk Density Determination {Disturbed Samples Only):
Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube 148.66
Sample Volume (L. x 2.54 cm/inch x 3.14R3), cc £$6.83
Bulk Density {Sample Wt./Sample Volurme), grams/cc 1.71
6. Standpipe Used: X No Yeos
Indicate internal Radius, cm
7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Level Drop (Add additional lines if nesded):
Time, Start of Test Time, Start of Test  Length of Test Interval,
Interval, Tt Interval, T1 T, (min}
{min.sec) (min.sec)
0.00 3.22 3.37
0.00 3.31 3.51
0.00 3.38 3.58
9. Calculation of Permeability:
K, {in/hr) = 60 min/hr x rB/R2 x L{in)/T(min) x In (H1/H2)
k= 60 min/hr X wereene, faunammman X3 3.58 xin@2) |
k=_20.38 [ ’
10. Defects in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
SoilTube Contact Large Gravel lL.arge Roots
Dry Soll Smeering.___Compactaton

" Other—Specify,




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Nill Subdivison Test Pit #10
Voorhees, NJ 08043 Monroe Twp Horizon = 18"-104"
MUNICIPALITY | Monroe Twp i

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter[ A |  Date Collected_8/25/2014
2. Material Tested [ |Fil [X_Trestin Native Soil - Indicate Depth [_18'-104"
3, Type of Sample | | Undisturbed t X | Disturbed
4. Sample Dimensions: Inside Radlus of Sample Tube, R, in cm 1.905
L.ength of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only): \

Sarmple Weight (Wt. Tube Containing Sample - Wt. Empty Tube 151.60

Sample Volume (L x 2.54 cm/inch x 3.14R2), cc 86.83

Bulk Density (Sample Wt./Sample Volumne), grams/ce 1.75
6. Standpipe Used: X No Yos

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1i 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop {Add additionat lines if needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, {min} 1
{min.sec) (min.sec)
Q.00 5.23 5.38
0.00 5.44 5.74
0.00 5.46 .77

9. Calculation of Permeability:

K, {infht) = BO min/hr x /R x L{iny/T(min) x In (H1/H2)

k=60 min/hr X ------—, yE— X3/ 5.77 xIn(@2) |
k=_12.65 i
10. Dafocts in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
SollTube Contact Large Gravel Large Roots \

Dry Soil Smeering

Compactation
Other---Specify o -




South Jersey Engineers LLC

JSA Sample Date 3/25/14

P.0O. Box 1406 Blaze Mill Subdivison Test Pit #10
Voorhees, NJ 08043 Monroe Twp Horizon = 18"-104"
MUNICIPALITY | Monroe Twp |
Form 8b. Tube Permeameater Test Data
1. Test Number [ 1 ] Replicate Letter] B | Date Collectsd[_3/25/2014
2. Material Tested | |Fin [ X" JTest in Native Scil - Indicate Depth [_18"-104"
3. Type of Sample | |undisturbed l X |Disturbed
4, Sample Dimensions: Inside Aadius of Sample Tube, R, in cm 1,905
Length of Sample, in inches 3
5. Bulk Denaity Deterrnination {Disturbed Samples Only):
Sample Weight {(Wt. Tube Containing Sample - Wt. Empty Tube 150.03
Sample Volume (L. x 2.54 em/inch x 3.14R2), cc 86.83
Bulk Density (Sample Wt./Sample Volume), grams/cc 1.73
6. Standpipe Used: X No Yos
Indicate internat Radius, cm
7. Height of water Leveal above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Level Drop (Add additional lines if needed):
Time, Start of Test Time, Start of Test Length of Test interval,
interval, T1 Interval, T1 T, (min}
{min.sec) (rin.sec) i
0.00 5.22 5.37
0.00 5.36 5.60
0.00 5.48 5.81
9. Calculation of Permeability:
K, (in‘hr) = 60 min/hr_x /B2 x L(In}/T(min) x In {H1/H2)
k= 60 min/hr X -ssmm=een e X3 5.81 xIn(@32) |
k= 12.57 |
10. Defects in the Sample {Check appropriate iterns):
x___None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Grave! Large Roots
Dry Sail Smeering Compactation AN

Other--Specify




South Jersey Engineers LLC - J5A Sample Date 3/25/14

P.0O. Box 1406 Blaze Mill Subdivison Test Pit #11
Voorhees, NJ 08043 Monroe Twp Horizon = 26"-104"

MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter[___ A | Dato Collected[ 3/26/2014
2. Material Tested | | Fill [ X |Testin Native Soll - Indicate Dapth
3. Type of Sample | |Undisturbed v X IDisturbed
4., Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.906
Length of Sample, In inches 3

5, Bulk Density Determination (Disturbed Samples Only):

Sample Waeight (Wt. Tube Containing Sample - Wt. Empty Tube 151.75

Sample Volume (L x 2.54 ecm/finch x 3.14R2), ¢¢ 86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc 1.76
6. Standpipe Used: X No Yos

Indicate Internal Radius, cm

7. Height of water Level above Rim of Test Basin In inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0,

8. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T1 T, {(min)
{min.sec) {min.sec)
0.00 4,23 4.38
0.00 4,40 4.68
0.00 4.47 4.78

9. Calculation of Permeability:

K, (in/hr) = 60 minfhr x r&/Re x L{in)/T(min) x In (H1/H2)

k= 60 minfhr X ===-cne- e x93/ 4.78 xIn(32) |
k= 16.27 |
10. Defects in the Sample (Check appropriate items).
X None Cracks Worm Channels Aoot Channels
SoilfTube Contact Large Gravel Large Roots

Dry Soil Smeering

Compactation

' Other---Specify




o

South lersey Engineers LLC JSA Sample Date 3/25/14
P.O. Box 1406 Blaze Mill Subdivison Test Pit #13
Voorhees, N} 08043 Monroe Twp Horizon = 41"-120"
MUNICIPALITY | Monroe Twp i
Form 3b. Tube Permeameter Test Data
1. Test Number | 1 | Replicate Letter[ A | Date Collected[_ 3/25/2014
2. Material Tested | | Fill [X " Testin Native Soll - Indicate Depth [_41"-120"
3. Type of Sample | |Undisturbed { X | Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, B, in ¢m 1.905
Length of Sample, in inches 3
5. Bulk Density Determination (Disturbed Samples Only):
Sample Weight (Wt. Tube Contalning Sample - Wt. Empty Tube 148.42
Bample Volume (L x 2.54 em/inch x 3,14R2), ¢c 86.83
Bulk Density (Sample Wt./Sample Volume}, grams/cc 1.71
6. Standpipe Usad: X No Yeos
Indicate internal Radius, cm
7. Helght of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Leve! Drop (Add additional lines if needed): '
Time, Start of Test Time, Start of Test Length of Test Interval,
Interval, T1 Intarval, T1 T, {min}
{min.sec) (min.sac)
0.00 3.49 3.82
0.00 3.57 3.05
0.00 3.59 3.08
9. Calculation of Permeability:
K, (in/hr) = 60 minshr x r¥R2 x L{in)}/T{min) x In {(H1/H2)
k= B0 min/hr X =w--s-s=femmmvecen x 3/ 3.98 X In(3/2) |
k= 18.32 [
10. Defects In the Sample (Check appropriate items): ‘
X None Cracks Worm Channels Root Channels
SoilfTube Contact Large Gravel Large Roots
Dry Soil Smeering Compactation

Gther---Specify




South Jersey Engineers LLC JSA Sample Date 3/25/14
P.O. Box 1406 Blaze Mifl Subdivison Test Pit #13
Voorhees, NJ 08043 Monroe Twp Horizon = 41"-120"
MUNICIPALITY [ Monroe Twp | .

Form 3b, Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter] B |  Date Collected[_ 3/25/2014 |
2. Material Tested | | Fin [T X ITestin Native Soil - Indicate Depth [ 41"-120"
3, Type of Sample | {Undisturbad | % |Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, ininches 3

5. Bulk Density Determination {(Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt, Empty Tuba 146.57

Sample Volume (L x 2.54 cm/inch x 3.14R2), cc 86.83

Bulk Dansity (Sample Wt./Sample Volume), grams/cc 1,69
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Wataer Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test  Length of Test Interval,

Interval, T4 Interval, T1 T, (min)
{min.sec) {min.sec)
0.0C 3.41 3.68
0.00 3.57 3.96
0.00 3.80 3,80 b

9. Calculation of Permeability:

K, {infhr} = 60 minfhr_x /A2 x LAnyT(min} % In (H1/H2)

k= 80 min/r X ==ewem-on fumiiemm x3 3.99 xIn(32) |
= 18.27 {
10. Defects in the Sample {Check appropriate items):
%X__ None Cracks Worm Channels Root Channels
______ SoilfTube Contact Large Gravel l.arge Roots
Dry Soil Smeering Compactation
Other---Specify.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mili Subdivison Test Pit #14
Voorhees, NJ 08043 Monroe Twp Horizon = 40"-111"
MUNICIPALITY F"Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter] __ A |  Date Collected[ 8/25/2014
2. Material Tested [ |Fim [C__X""]Test in Native Sol! - Ingicate Depth [ 40°-111"
3. Type of Sample | | Undisturbed v X |Disturbed
4. Sampia Dimensions: Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. Empty Tube 149.36

Sampie Volume (L x 2.54 cm/Inch x 3.14R2}, ¢c 86.83

Bulk Density (Sample Wi./Sample Volume), grams/ce 1.72
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in Inches:
At the Beginning of Each Tes! Interval, H1t 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional Iines if needed):

Time, Start of Tast  Time, Start of Test Length of Test Interval,

interval, T1 Interval, T1 T, (min)
{min.sec) (min.sec)
0.00 3.29 3.48
0.00 3.32 3.54
0.00 3.41 3.69

9, Calculation of Permeability:

K, (inhr) = 60 min/hr x r/R2 x L{in)/T(min) x in (H1/H2)
k= 60 minfhr X ——----- Y X 3/ 3.69 xIn(32) |
k=_19.80 ] '

10. Defects in the Sample (Check appropriate items);

X None Cracks Worm Channels Root Channels
SoilfTube Contact Large Gravel Large Roots
Dry Soil Smeering Compactation

Other---Specify,




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze MIll Subdivison Test Pit #14
Voorhees, NJ 08043 Monroe Twp Horlzon = 40"-111"
MUNICIPALITY {  Monroa Twp |

Form 3h. Tube Permeameter Test Data

1. Test Number [ 1 | Replicate Letter[ B ] Date Collected__3/25/2014
2. Material Tested | |Fin [ X Jrestin Native Soil - Indicate Depth [_40"-111"
3. Type of Sample | |Undisturbed | X |Disturbed
4, Sample Dimensicns: Inside Radius of Sample Tube, R, in cm 1.906
Length of Sampls, In inches 3

6. Bulk Density Datermination (Disturbed Samples Oniy):

Sample Weight (Wi. Tube Containing Sample - W1, Empty Tube 148.81

Sample Volume (L x 2.54 cm/inch x 3.14R%), cc 86.83

Buik Density (Sample Wt./Sample Volume), grams/cc 1.71
6. Standpipe Used: X No ___ Yes

fndicate internal Radius, ¢m

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop {Add additional lines if needed):

Time, Start of Test Time, Start of Test Length of Test Interval,

Interval, T1 Interval, T T, {min)
{min.sec) {min.sec)
0.00 3,30 3.49
Q.00 3.34 ] 3.67
0.00 3,46 3.77 '

9. Calculation of Permeability:

K, {in/hr) = 60 minthr x r2/R2 x L{in}/T{min) x In (H1/H2)
TR T ey — Tl 3.77 xIn{32) |
YT [

10. Defects in the Sample (Check approptiats items):

%X None Cracks Worm Channels Root Channels
SollfTube Contact Large Graval Large Roots
Dry Soil Smeering Compagtation

Other---Specify.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison .| -« Test Pit#16
Voorhees, NJ 08043 Monroe Twp : Horizon = 19"-86"
MUNICIPALITY | MonroeTwp |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Replicate Letter[ __ A |  Date Collected[3/26/2014
2, Material Tested | JFin [ X" ]7est in Native Soll - indicate Depth [__19°-86"
3. Type of Sample | |Undisturbed l | X | Disturbed
4. Sample Dimensions: Inside Radius of Sample Tube, R, In ¢m 1.905
Length of Sample, In inches 3

5. Bulk Density Determination (Disturbed Sampies Only):

Sample Weight (Wt. Tube Containing Sampla - Wt, Empty Tube 151.79

Sample Volume (L x 2.54 cm/inch % 3.14R?), oc £6.83

Bulk Density (Sample Wi./Sample Volume), grams/ce 1.75
6. Standpipe Used: X No Yas

Indicate internal Radius, ¢m

7. Helght of water Level above Rim of Test Basin In inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test interval, H2 2.0

8. Rate of Water Level Drop {Add additionel lines if needed):

Time, Start of Test Time, Start of Test  Length of Test Interval,

Interval, T1 Interval, T1 T, {min)
{min.sec) {min.sec)
0.00 3.45 3.75
0.00 4,01 4.01
0.00 4,07 4,11

9. Calculation of Permaabillity:

K, (in/hr) = 60 minhr x r&/R2 ¥ L(in)/T(min) x In (H1/H2)

k= 60 ML X —=m-mrfomememe x3/ 4.11 xIn(32) |
k= 17.75 } '
10. Defects in the Sample (Check appropriate items):
X____None Cracks Worm Channels Root Channels
SoilfTube Contact Large Gravel Large Roots
Dry Sall Smeering Compactation

Other---Specify.

11. [ hereby certify that the information furnished on form 3b of this application s true and accurate. | am aware
that falsification of data is a violation of the Water and Pollution Control Act {(N.J.S.A. 58:10A-1 et seq}
and is subject 1o penaities as prescribed In N.J.A.C, 7:14-8.




South Jersey Engineers LLC . ISA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison . Test Pit #16
Voorhees, NJ 08043 Monroe Twp i Horizon = 19"-86"
MUNICIPALITY [ Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Replicato Letter[___ B |  Date Collected| 3/26/2014_
2. Material Tested | JFin [ X__]Test in Native Soll - Indicate Depth [ 19'-86"
3. Type of Sample | |Undisturbed I X | Disturbed
4, Sample Dimensions: Inside Radlus of Sample Tubs, R, in cm 1,906
Length of Sample, in inches 3

5. Bulk Density Determination {Disturbed Samples Only):

Sample Walght (W1, Tube Containing Sample - Wt. Emply Tube 146,92

Sample Volume (L x 2.54 cm/inch x 3.14R?), cc 86.83

Bulk Density {Sample Wt./Sample Volume), grams/cc 1.69
6. Standpipe Used: X No Yes

Indicate intermnal Radius, ¢m

7. Helght of water Level above Rim of Test Basin in inches:
At the Baginning of Each Test Interval, Hi 3.0
At the End of Each Test Interval, H2 2,0

8. Rate of Water Level Drop (Add additional lines If needed):

Time, Start of Test Time, Start of Test  Length of Test Interval,

Interval, 71 Interval, T1 T, {min}
(min.sec) (min.sec) ,
0.00 3.53 3.89
0.00 3.60 3.89
0.00 4.08 413

9. Caleulation of Permeability:

K, (in/hr) = 60 min/hr X r¥/R2 x L{n)/T(min) x In (H1/H2)

k= 60 minfii X =we—r—fommmnnaee ¥ 3/ 4.13 xIn@2y |
k= 17.69 ]
10. Defects in the Sample (Check appropriate itams):
¥ None Cracks Worm Channels Root Channels
SoilfTube Contact Large Gravel Large Roots

Dry Soil Smesting Compactation

: Other---Specify

11. | hereby certify that the Information furnished on form 3b of this application is true and accurate. | am aware
that talsification of data is a violation of the Water and Pollution Control Act (N.J.S.A. 58:10A-1 el seq)
and is subject to penalties as prescribed in N.J.AC, 7:14-8.




South Jersey Engineers LLC JSA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison | Test Pit #17
Voorhees, NJ 08043 Monroe Twp : Horizon = 4*-71"

MUNICIPALITY | Monroe Twp |

Form 3b. Tube Permeameter Tost Data

1. Test Number | 1 ] Replicate Letter[___A |  Date Collected]_8/25/2014
2. Materlal Tested | I [__X__]Testin Native Soit - Indicate Depth
3. Type of Sample | |Undisturbed | X |Disturbed
4, Sample Dimensions: Inside Radius of Sample Tube, B, In cm 1,905
Length of Sample, in inches 3 .

8. Bulk Density Determination {Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wi, Empty Tube 151.71

Sample Velume (L x 2.54 em/inch x 3.14R%), cc 86.83

Buik Density {Sample Wt./Sample Volume), grams/cc 1.75
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level abova Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop {Add additional lines If neaded):

Time, Start of Test Time, Start of Test  Length of Test Interval,

Intervai, T1 Interval, T1 T, {min)
(min.sec) {min.sec)
0.00 3,43 3.72
0.00 3.45 3,75
0.00 3.58 3.87

9. Calculation of Permeability:

K, {in‘hr) = 680 minfhr X /A2 x L{in)/T(min) x In {H1/H2)
k=60 minfhr X —-—--—- y— x 3/ 3.97 xIn(@2y |
k= 18.38 |

10. Defects in the Sample (Check appropriate items);

X None Cracks Worm Channels Root Channels
Soil'Tube Contact Large Gravel Large Roots
Dry Soll Smeering Compactation

Other---Specify

11. | hereby certify that the information furnished on form 3b of this application is true and accurate. | am aware
that falsification of data is a violation of the Water and Pollution Control Act (N.J.5.A. 68:10A-1 et seq)
and is subject to penalties as presoribed in N.J.A.C. 7:14-8.



South Jersey Engineers LLC ISA Sample Date 3/25/14

P.O. Box 1406 Blaze Mill Subdivison | Test Pit #17
Voorhees, NJ 08043 Monroe Twp ‘ Horlzon = 4"-71"
MUNIGIPALITY [ Monroe Twp |

Form 3b. Tube Permeameter Test Data

1. Test Numbes [ 1 | PReplicateLetter] ___B___|  Date Collected]3/25/2014
2. Material Tested | [Fl [ X__"Test in Native Scll - Indicate Depth
3. Type of Sample | . [Undisturbed I X | Disturbed
3 .
4. Sample Dimensions: Inside Radius of Sample Tube, R, Incm 1,905
Length of Sample, In Inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wi. Tube Contalning Sample - Wt. Empty Tube 151.89

Sample Volume (L x 2.54 cmfinch x 3.14R?), cc 86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc 1,74
6. Standpipe Used: X No Yos

Indicate internal Radius, ¢cm

7. Height of water Level above Rim of Test Basin In inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rato of Watar Level Drop (Add additional lines if needed):

Time, Start of Test Time, Start of Test  Length of Test Intarval,

{nterval, T1 Interval, T1 T, (min}
{min.sec) {min.sec)
0.00 3.46 3,76
0.00 3.53 . 389
0.00 4.00 4.00

9. Calculation of Permeability:

K, {infhr) = 60 min/hr x v2/R2 x L{In}/T{min} x In (H1/H2}

k= B0 Minht X =eseeemsufammuenees ¥ 3/ 4.00 xIn(32) |
k= 1824 | .
10. Defects In the Sample {Check appropriate items):
___X__ None Cracks Worm Channels Root Channels
SoliTube Contact Large Gravel Large Roots
v DrySall Smeering Compactation

Cther---Specity

1. | hereby cerlify that the information furnished on form 3b of this application s true and accurate. | am aware
that falsification of data Is a violation of tha Water and Pollution Control Act {N.J.S.A. 58:10A-1 et soq)
and Is subject to penaities as prescribad in N.J.A.C, 7:14-8,




SECTION “D”
DRAINAGE AREA PLANS

PRE-DEVELOPMENT DRAINAGE AREA PLAN
DRAINAGE AREA PLAN FOR STORM SEWER
DRAINAGE AREA PLAN FOR STORMWATER MANAGEMENT




