ONIUYIINIONT

Stormwater Management Report

For

Hudson Pointe

Lots 8 & 9, Block 120 and Lots 42, 48, 49, 50, 51 & 52, Block 130
Borough of Keyport
Monmouth County, NJ

October 30, 2020

Prepared by:

U '
Walter Joseph Hopkin

New Jersey Professional Engineer
License Number 40673

257 MONMOUTH ROAD, BLDG. A, STE. 7 = OAKHURST, NJ 07755
PHONE: 732-223-1313 - WJHENGINEERING.COM



TABLE OF CONTENTS

Page No.
NARRATIVE
L. Introduction 1
II. Land Characteristics 1
III.  Pre-Developed Drainage Conditions 1
IV.  Post-Developed Drainage Conditions 2
V. Pre vs. Post-Developed Drainage Conditions 2
VI. Water Quality 3
VII. Groundwater Recharge 3
VIII. Conclusion 3

APPENDICES

A-1- PRE-DEVELOPED PERVIOUS

A-2- PRE-DEVELOPED IMPERVIOUS

A-3- PRE - DEVELOPED TOTAL

A-4—- POST-DEVELOPED — NOT RETAINED
A-5—-POST-DEVELOPED — TO UG BASIN IMP.

A-6 — POST-DEVELOPED - TO UG BASIN PERV.
A-7-POST-DEVELOPED — TOTAL TO BASIN

A-8 - POST-DEVELOPED - UG BASIN ROUTING
A-9- POST-DEVELOPED TOTAL

A-10- PREFORMED SCOUR HOLE CALCULATIONS
A-11- WEB SOIL SURVEY HYDROLOGIC SOILS GROUP MAP
A-12- SOIL LOGS

A-13- GROUNDWATER RECHARGE

A-14 - DRAINAGE AREA MAPS



1. Introduction

The subject property is located at 75 Manchester Avenue in the Township of Howell;
1t 1s known as Block 120, Lots 8 & 9 and Block 130, Lots 42, 48, 49, 50, 51, & 52 and
consists of 2.51+ acres. The site is currently developed with various structures
including commercial buildings, millings and gravel, and a single-family home. This
application proposes to develop the site as an approved redevelopment plan entitled
“Hudson Pointe Redevelopment Plan”. This development will disturb a total of 7.9
acres of woodlands while utilizing a detention basin for stormwater management to
reduce runoff from the site.

The intent of this report is to analyze the runoff from the area of the proposed
development relative to the existing developed condition. Pursuant to NJAC 7:8,
this development is a Major Development based upon the 3.75 Ac. area of
disturbance and therefore NJDEP runoff quantity reductions are required and
demonstrated below. Furthermore, based upon the 0.074 Ac. of new impervious
coverage relative to the pre-developed condition, water quality standards are not
applicable.

I1. Land Characteristics

According to the USDA Web Soil Survey, the soil type found on site in the area of
development is:

Pemberton loamy sand - The Pemberton series consists of moderately well
drained loamy Eolian sands over old alluvium and/or glauconitic bearing marine
deposits. The Pemberton series is a hydrologic soil group “B”.

ITI. Pre-Developed Drainage Conditions

The site currently drains mostly north and west towards a swale that directs runoff
into a culvert running beneath the bicycle path to the north. All other runoff from
the site flows south and west to the street, where it then flows north to the same
culvert running beneath the bicycle path. This culvert is used as the point of
analysis for the drainage calculations. The site is currently developed with multiple
buildings and accessory structures, with large areas of impervious cover, including
a large area of gravel/millings utilized for parking.

A permeability test was attempted in the area of existing millings to better
ascertain the proper CN value for this area. However, the surface was excessively
compacted, and this office was unable to advance a tube into the milling area. Video



proof of this can be provided upon request. Therefore, for the purposes of this
analysis, these areas were assigned a CN of 98. Calculations, performed for the 2,
10, 25, and 100-year storm events, are included in the appendix of this report and
summarized below.

Pre-Developed Flow Conditions Summary-

Peak
Storm .
Discharge -
Frequency

(Years) Total
(cfs)

2 4.97

10 8.59

25 11.38

100 16.76

IV. Post-Developed Drainage Conditions

The site after development will collect runoff in a proposed system of inlets and
perforated pipes within stone bedding, in order to promote recharge to the water
table. However, based upon the low permeability rate of our tested samples, an
outfall has also been provided to discharge runoff into the swale and culvert
indicated in the pre-developed condition. All areas that are not retained continue to
drain towards the street and eventually to the same culvert to the north west.
Calculations, performed for the 2, 10, 25, and 100-year storm events, are included in
the appendix of this report and summarized below.

Post-Developed Flow Conditions Summary-

Storm Peak Discharges - Peak Discharges - Peak
Frequency Routed Not Retained Discharges -
(Years) (cfs) (cfs) Total (cfs)

2 2.19 0.11 2.24

10 5.00 0.25 5.15

25 7.26 0.36 7.50

100 11.32 0.58 11.75
V. Pre vs. Post-Developed Drainage Conditions

The intent of this report is to demonstrate that the required runoff reductions for
the area of disturbance on site have been achieved. The runoff rate for the site will




be reduced through the use of the proposed underground storage. The total peak
discharge is compared to the post-developed total peak discharge below. As shown,
the required runoff reductions for the area of disturbance on site are met and
exceeded in the post-developed condition.

Pre vs. Post-Developed Comparison-

_ Percentage
Storm Pre - Peak Allowable Post - Peak of Pre-
) Peak .
Frequency | Discharge . Discharges | Developed
(Years) (cfs) Discharge (cfs) (%)
(cfs) 0
2 4.97 2.49 (50%) 2.24 45%
10 8.59 6.44 (75%) 5.15 60%
25 11.38 -- 7.50 66%
100 16.76 13.41 (80%) 11.75 70%

VI. Water Quality
Water quality is not required, however through the use of the proposed

underground storage system as well as the change in cover to modern and clean
materials provides additional water quality benefits.

VII. Groundwater Recharge

Groundwater recharge calculations demonstrating compliance have been provided
in the appendix of this report.

VIII. Conclusion

As can be seen, the proposed development will have no adverse effect on the pre-
developed drainage conditions by meeting runoff quantity, groundwater recharge,
and stability standards.
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Watershed Model Schematic

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

- osl— to UG Basin lm§ - 505[- to UG Basin Perv.

ﬁre Imp ﬁre Perv
3 Post-Total to Ba

\/

6 Pre Total

- Post UG Basin Routing

L
é}-_ﬂost- %@Qﬁqof Rétained Imp.

10 - Post Noj Retained Total

"‘11 - Post Total

Project: POST DEV.gpw Monday, 11/2 /2020




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 5

Pre Perv

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
2yrs

1 min
1.140 ac
0.0%

User
3.40in

Peak discharge

Time to peak
Hyd. volume
Curve number

Hydraulic length

Time of conc. (Tc)
Distribution

Monday, 1172 /2020

0.371 cfs
12.15 hrs
2,011 cuft

60
0ft

6.00 min

Custom

W:Projects\NOAA Atlas 14 DdpetfacttNOAA D 1=mE8imt.cds

Pre Perv
Ki(cls) Hyd. No. 5 - 2 Year Q {cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 + 0.30
0.25 0.25
0.20 0.20
0.15 s \ 0.15
0.10 \ 0.10
0.05 P+ 0.05
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Monday, 117212020
Hyd. No. 5

Pre Perv

Hydrograph type = SCS Runoff Peak discharge = 1.490 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 5,837 cuft
Drainage area = 1.140 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. {Tc) = 6.00 min

Total precip. = 520in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DiapetfantdNOAA D 1-mEBMt.cds

Pre Perv
Hyd. No. 5 — 10 Year Q (cts)
2.00 2.00

Q (cfs)

1.00 Tﬁ 1.00

0.00 : ' 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time {hrs)




Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 5

Pre Perv

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Te method

Total precip.
Storm duration

SCS Runoff
25 yrs

1 min

1.140 ac
0.0%

User
6.50in

Peak discharge
Time to peak

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

Monday, 11 /2 /2020

2.490 cfs
12.13 hrs
0,276 cuft
60

0 ft

6.00 min
Custom

W:\Projects\NOAA Atlas 14 Di3tidpetfantdNOAA D 1-mE8imt.cds

Pre Perv
Q (cfs) Hyd. No. 5 -- 25 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0 2 4 5] 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 6
Pre Total
Hydrograph type = Combine Peak discharge = 16.76 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 68,392 cuft
Inflow hyds. =475 Contrib. drain. area = 2.800 ac
Pre Total
Q cfs) Hyd. No. 6 - 100 Year Q (cfs)
18.00 - 18.00
16.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 + \ 3.00
0.00 ~m——— . L 0.00
0 2 4 <] 8 10 12 14 16 18 20 22 24 26
Time (hrs)

=== Hyd No. & — Hyd NO. 4 m—— Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021

Hyd. No. 4
Pre Imp

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
2 yrs

1 min

1.660 ac
0.0 %

User

3.40 in

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

Monday. 1172/ 2020

4611 cfs
12.13 hrs
18,962 cuft

98
0 ft

6.00 min

Custom

W:Projects\NOAA Atlas 14 Deltdpetfact®NOAA D 1=miBmt.cds

Pre Imp
Q(cfs) Hyd. No. 4 — 2 Year Q (cfs)
5.00 5.00
4,00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /272020
Hyd. No. 4

Pre Imp

Hydrograph type = SCS Runoff Peak discharge = 7.098 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 29,716 cuft
Drainage area = 1.660 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 5.20in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 D&idpetfancgdNOAA D 1=miBimt.cds

Pre lmp
Q (cfs) Hyd. No. 4 - 10 Year Q {cfs)
8.00 - 8.00
6.00 , ; 6.00
4.00 - 4.00
2.00 2.00
™™ S —— |
0.00 —t—— : — 0.00
0 2 4 (5] 8 10 12 14 16 18 20 22 24 26

Time {hrs)
= Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 4

Pre Imp

Hydrograph type = SCS Runoff Peak discharge = 8.889 cfs

Storm frequency = 25yrs Time to peak = 1213 hrs

Time interval = 1 min Hyd. volume = 37,491 cuft
Drainage area = 1.660 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Te) = 6.00 min

Total precip. = 6.50in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DglidpetfactdNOAA D 1=mitBmt.cds

Pre imp
Q (cfs) Hyd. No. 4 — 25 Year Q(cfs)
10.00 10.00
8.00 - 8.00
6.00 _ 6.00
4.00 . ’ ; _ 4.00
{
|
!
2.00 E : 2.00
0.00 J— * 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extensian for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /272020
Hyd. No. 4

Pre Imp

Hydrograph type = SCS Runoff Peak discharge = 12.19cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1min Hyd. volume = 51,851 cuft
Drainage area = 1.660 ac Curve number = 08

Basin Slope = 0.0% Hydraulic length =01t

Tc method = User Time of conc. (T¢) = 6.00 min

Total precip. = 8.90in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DigpetfanctdNOAA D 1=miBimt.cds

Pre Imp
Q (cfs) Hyd. No. 4 - 100 Year Q (cfs)
14.00 14.00
12.00 12.00
10.00 10.00
8.00 8.00
6.00 _ 6.00
4.00 4.00
2.00 ‘ / \\ 2.00
0.00 e 0.00
0 2 4 6 B8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension far Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/ 2 f 2020

Hyd. No. 6

Pre Total

Hydrograph type = Combine Peak discharge = 4,969 cfs

Storm frequency = 2yrs Time to peak = 1213 hrs

Time interval = 1 min Hyd. volume = 20,973 cuft

Inflow hyds. =45 Contrib. drain. area = 2.800 ac

Pre Total

Q (cfs) Hyd. No. 6 ~ 2 Year elER)
5.00 5.00
4.00 4.00
300 300
2.00 2.00
1.00 1.00
0.00 ————— ‘ . 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
= Hyd No. 6 = Hyd No. 4 = Hyd No. 5



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 117272020
Hyd. No. 6
Pre Total
Hydrograph type = Combine Peak discharge = 8.588 cfs
Storm frequency = 10 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 35,553 cuft
Inflow hyds. =4,5 Contrib. drain. area = 2.800 ac
Pre Total
Q{cfs) Hyd. No. 6 —- 10 Year Q (cfs)
10.00 — : r 10.00
| | |
i |
8.00 8.00
6.00 6.00
4.00 4.00
2.00 2.00
0.00 —t—— %_ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time {hrs)
= Hyd NO. 6 s Hyd No. 4 = Hyd No. §



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 1172/ 2020

Hyd. No. 6
Pre Total
Hydrograph type = Combine Peak discharge = 11.38 cfs
Storm frequency = 25yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 46,767 cuft
Inflow hyds. = 4,5 Contrib. drain. area = 2.800 ac
Pre Total
Q (cfs) Hyd. No. 6 -- 25 Year Q (cfs)
12.00 - 12.00
!
10.00 10.00
|
8.00 + 8.00
6.00 —+ 6.00
4.00 4.00
2.00 2.00
. — \\—%li
0.00 —emsmmsm . - 0.00
4 1

= Hyd No. 6

6 8 10 12 1

s Hyd No.

6 18 20 22 24 26

Time (hrs)
4 = Hyd No. 5§



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/ 2/ 2020
Hyd. No. 6
Pre Total
Hydrograph type = Combine Peak discharge = 16.76 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 68,392 cuft
Inflow hyds. = 4,5 Contrib. drain. area = 2.800 ac
Pre Total
Q (cfs) Hyd. No. 6 - 100 Year Q (cfs)
18.00 18.00
15.00 15.00
|
12.00 12.00
9.00 9.00
6.00 6.00
3.00 3.00
0.00 - %——— - 0.00
0 2 <] 8 10 12 14 16 18 20 22 24 26
Time (hrs)
~—— Hyd No. 6 e Hyd No. 4 = Hyd No. 5
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 8

Post- Not Retained Imp.

Hydrograph type = SCS Runoff Peak discharge = (0.083 cfs

Storm frequency = 2yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 343 cuft
Drainage area = 0.030 ac Curve number = 08

Basin Slope = 00% Hydraulic length = 0ft

Te method = User Time of conc. (T¢) = 6.00 min

Total precip. = 3.40in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 D&HdpetiacttNOAA D 1=mEBint.cds

Post- Not Retained Imp.

Qi(crs) Hyd. No. 8 - 2 Year Q@ (cfs)
0.10 _ 0.10
0.09 ' : ‘ ' + 0.09
0.08 _ : 0.08
0.07 : : : ' ' 0.07
0.06 ' ' - ‘ ' 0.06
0.05 ' : _ 0.05
0.04 ' 0.04
0.03 : ' l _ : 1 0.03
0.02 / ' ‘ 0.02
0.01 ' / \ 0.01
0.00 0.00

0 2 4 6 8 0 12 14 16 18 20 22 24 28

Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2021 Monday, 11 /2 /2020
Hyd. No. 8

Post- Not Retained Imp.

Hydrograph type = SCS Runoff Peak discharge = 0.128 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 537 cuft
Drainage area = 0.030 ac Curve number = 98

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 520in Distribution = Custom

Storm duration W:AProjects\NOAA Atlas 14 D&lapetfact®NOAA D 1-mE8mt.cds

Post- Not Retained Imp.

Q {cfs) Hyd. No. 8 -- 10 Year Q (cfs)
0.50 - 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 " \ 0.05
0.00 e L 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydrafiow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Ing. v2021 Monday, 11/2 /2020
Hyd. No. 8

Post- Not Retained Imp.

Hydrograph type = SCS Runoff Peak discharge = 0.161 cfs

Storm frequency = 25 yrs Time to peak = 12,13 hrs

Time interval = 1 min Hyd. volume = 678 cuft
Drainage area = 0.030 ac Curve number = 98

Basin Slope =0.0% Hydraulic length = O ft

Tc method = User Time of conc. (Te) = 6.00 min

Total precip. = 6.50in Distribution = Custom

Storm duration W:AProjects\NOAA Atlas 14 DatidpetiontdNOAA D 1-=mi8it.cds

Post- Not Retained Imp.

Q (cfs) Hyd. No. 8 -- 25 Year Q (cfs)
0.50 : : : ‘ 0.50
0.45 ‘ 3 0.45
0.40 _ : 0.40
0.35 : : : - : 0.35
0.30 i . ‘ 0.30
0.25 0.25
0.20 0.20
0.15 ‘ 0.15
0.10 0.10
0.05 . ‘ ‘ 0.05
0.00 ' — : = 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autcdesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 8

Post- Not Retained Imp.

Hydrograph type = SCS Runoff Peak discharge = 0.220 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 937 cuft
Drainage area = 0.030 ac Curve number = 98

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 8.90in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 Dghapetfactt OAA D 1-m@8iht.cds

I

Post- Not Retained Imp.

Sl(cts) Hyd. No. 8 - 100 Year e
0.50 0.50
0.45 ‘ + 045
0.40 + 0.40
0.35 : _ ! ' - 0.35
0.30 ‘ : . 0.30
0.25 ‘ ‘ 0.25
0.20 : ‘ 0.20
0.15 ‘ ', 0.15
0.10 ' 0.10
0.05 } \ 0.05
0.00 ' ' M | — | 000
0 2 4 6 8 10 12 14 18 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Hyd. No. 9

Post- Not Retained Perv.

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

SCS Runoff
2yrs

1 min
0.090 ac
0.0%

User
3.40in

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

Monday, 11/2/2020

0.029 cfs
12.15 hrs
159 cuft
60

0ft

6.00 min
Custom

W:\Projects\NOAA Atlas 14 D&lidpetfactdNOAA D 1=mEBmt.cds

Post- Not Retained Perv.

Q (cfs) Hyd. No. 9 — 2 Year Qcfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 \ 0.02
0.01 = 0.01
0.00 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 9

Post- Not Retained Perv.

Hydrograph type = SCS Runoff Peak discharge = 0.118 cfs

Storm frequency = 10yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 461 cuft
Drainage area = 0.090 ac Curve number = 60

Basin Slope =00% Hydraulic length = 0ft

Tec method = User Time of conc. (Tc} = 6.00 min

Total precip. = 520in Distribution = Custom

Storm duration Wi:\Projects\NOAA Atlas 14 DtapetfactdNOAA D 1-miBit.cds

Post- Not Retained Perv.

Q (cfs) Hyd. No. 9 — 10 Year Q (cfs)
0.50 0.50
0.45 0.45
0.40 0.40
0.35 0.35
0.30 0.30
0.25 0.25
0.20 0.20
0.15 _ _ 0.15
0.10 “ 0.10
0.05 ‘ 0.05
0.00 : J - —_ . | 0.00

©o 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 112/ 2020
Hyd. No. 9

Post- Not Retained Perv.

Hydrograph type = SCS Runoff Peak discharge = 0.197 cfs

Storm frequency = 25yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 732 cuft
Drainage area = (0.090 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.50 in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DeitapetianttNOAA D 1=mitBmt.cds

Post- Not Retained Perv.

Q (cfs) Hyd. No. 9 — 25 Year Q (cfs)
0.50 0.50
0.45 _ ' ' : : 0.45
0.40 ' ' ‘ 0.40
0.35 j : ‘ 0.35
0.30 ‘ 0.30
0.25 . , 0.25
0.20 : 0.20
0.15 ' 0.15
0.10 \ 0.10
0.05 ‘ \ 0.05
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Monday, 11/ 2/ 2020
Hyd. No. 9

Post- Not Retained Perv.

Hydrograph type = SCS Runoff Peak discharge = 0.360 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 1,306 cuft
Drainage area = 0.090 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length =0ft

Tec method = User Time of conc. (Tc) = 6.00 min

Total precip. = 8.90in Distribution = Custom

Storm duration W:Projects\NOAA Atlas 14 D&itapetfacttNOAA D 1=mitBmt.cds

Post- Not Retained Perv.

2 (cfs) Hyd. No. @ — 100 Year Q (cfs)
0.50 0.50
0.45 ‘ _ ' 0.45
0.40 : - 0.40
0.35 ¢ ' ' - 0.35
0.30 _ _ ' 0.30
0.25 ' ‘ : ‘ 0.25
0.20 : _ ' 0.20
0.15 ‘ 0.15
0.10 _ 0.10
0.05 ¥ + 0.05
0.00 0.00

0 2 4 5] 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autadesk, Inc. v2021 Monday, 11/2 12020
Hyd. No. 10

Post Not Retained Total

Hydrograph type = Combine Peak discharge = 0.112cfs

Storm frequency = 2yrs Time to peak = 1213 hrs

Time interval = 1 min Hyd. volume = 501 cuft

Inflow hyds. =89 Contrib. drain. area = 0.120 ac

Post Not Retained Total

Q (cfs) Hyd. No. 10 - 2 Year SIEL)
0.50 0.50
0.45 ' ‘ ' . 0.45
0.40 : _ j j ' 0.40
0.35 ' ' ‘ . 0.35
0.30 ~ - ' ' ' _ ' : 0.30
0.25 - : ‘ ‘ 0.25
0.20 + : _ 0.20
0.15 ' ' _ ‘ ' 0.15
0.10 0.10
0.05 0.05
0.00 e —— ().00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time {hrs)
= Hyd No. 10 == Hyd No. 8 = Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autedesk® Civil 30® by Autodesk, Inc. v2024 Monday, 11 /272020
Hyd. No. 10

Post Not Retained Total

Hydrograph type = Combine Peak discharge = 0.246 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 998 cuft

Inflow hyds. =38,9 Contrib. drain. area = 0.120 ac

Post Not Retained Total

Q (cfs) Hyd. No. 10 - 10 Year Q (cfs)
0.50 0.50
0.45 : ' ' 0.45
0.40 : 0.40
0.35 ' ' ' j - 0.35
0.30 ' : ‘ : 0.30
0.25 : - : _ : , 0.25
0.20 : ‘ : 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 - 0.00

0 2 4 <] 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 10 = Hyd No. B = Hyd No. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/ 2/ 2020
Hyd. No. 10

Post Not Retained Total

Hydrograph type = Combine Peak discharge = 0.357 cfs

Storm frequency = 25 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 1,410 cuft
Inflow hyds. =89 Contrib. drain. area = 0.120 ac

|

Post Not Retained Total

Q (cfs) Hyd. No. 10 — 25 Year Q (cfs)
0.50 _ 0.50
0.45 ‘ ' ‘ - 0.45
0.40 ‘ ‘ _ . . 0.40
0.35 —+ ' ‘ ' ' ‘ + ' 0.35
0.30 . _ - + 0.30
0.25 0.25
0.20 0.20
0.15 0.15
0.10 0.10
0.05 0.05
0.00 - e 000

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 10 =—=ee Hyd No. 8 === Hyd NO. 9



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 10

Post Not Retained Total

Hydrograph type = Combine Peak discharge = 0.581 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 2,243 cuft

Inflow hyds. =89 Contrib. drain. area = 0.120 ac

Post Not Retained Total

Q (cfs) Hyd. No. 10 — 100 Year Q (cfs)
1.00 1.00
0.90 ‘ ‘ ' , 0.90
0.80 _ - 0.80
0.70 : ‘ 0.70
0.60 : | 0.60
0.50 0.50
0.40 ' ‘ ‘ i 0.40
0.30 : _ ‘ 0.30
0.20 : 0.20
0.10 : \ 0.10
0.00 &_ 0.00

0 2 4 & 8 10 12 14 16 18 20 22 24 26
Time (hrs)

=== Hyd No. 10 s Hyd No. 8 e Hyd No. 9



A-5 - POST-DEVELOPED - TO UG BASIN IMP.

A-3



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/ 2020
Hyd. No. 1

Post- to UG Basin Imp.

Hydrograph type = SCS Runoff Peak discharge = 4.861 cfs

Storm frequency = 2yrs Time to peak = 1213 hrs

Time interval = 1 min Hyd. volume = 19,990 cuft
Drainage area = 1.7580 ac Curve number = 08

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 3.40in Distribution = Custom

Storm duration W:Projects\NOAA Atlas 14 DeliapetiantdNOAA D 1-mR8t.cds

Post- to UG Basin Imp.

Q (cfs) Hyd. No. 1 - 2 Year Q(ci)
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1,00

. e ‘
0.00 0.00
0 > 4 & 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc v2021 Monday, 11/ 2/ 2020
Hyd. No. 1

Post- to UG Basin Imp.

Hydrograph type = SCS Runoff Peak discharge = 7.483 cfs

Storm frequency = 10 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 31,327 cuft
Drainage area = 1.750 ac Curve number = 08

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 520in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DitiapetfanttNOAA D 1=-miBimt.cds

Post- to UG Basin Imp.

g (cfs) Hyd. No. 1 — 10 Year Q(cts)
8.00 8.00
6.00 ! 6.00
4.00 - 4.00
2.00 2.00

R \;
0.00 ‘lf 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc, v2021 Monday, 117272020
Hyd. No. 1

Post- to UG Basin Imp.

Hydrograph type = SCS Runoff Peak discharge = 9.371 cfs

Storm frequency = 25yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 39,524 cuft
Drainage area = 1.750 ac Curve number = 08

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.50in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 D&tdbetfactd®NOAA D 1-miBht.cds

Post- to UG Basin Imp.

Q (cfs) Hyd. No. 1 - 25 Year Sl
10.00 10.00
8.00 8.00
6.00 | 6.00
4.00 4.00
2.00 ! 2.00
™ [
0.00 st = 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/212020
Hyd. No. 1

Post- to UG Basin Imp.

Hydrograph type = SCS Runoff Peak discharge = 12.85¢cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 54,663 cuft
Drainage area = 1.750 ac Curve number = 08

Basin Slope = 00% Hydraulic length =0ft

Te method = User Time of conc. (Tc) = 6.00 min

Total precip. = 8.90in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DetidapetfactdNOAA D 1amiztBimt.cds

Post- to UG Basin Imp.

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
14.00 ; - 14.00
12.00 | 12.00
10.00 10.00
8.00 8.00
6.00 | 6.00
4.00 4.00
2.00 ' / \\ 2.00
™ S —
0.00 0.00
o 2 4 & 8 10 12 14 16 18 20 22 24 26
Time (hrs)



A-6 - POST-DEVELOPED - TO UG BASIN PERV.

A-f



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 2

Post- to UG Basin Perv.

Hydrograph type = SCS Runoff Peak discharge = 0.303 cfs

Storm frequency = 2yrs Time to peak = 12.15 hrs

Time interval = 1 min Hyd. volume = 1,641 cuft
Drainage area = 0.930 ac Curve number = 60

Basin Slope = 0.0% Hydraulic length =0ft

Tec method = User Time of conc. (Te) = 6.00 min

Total precip. = 3.40in Distribution = Custom

Storm duration W:AProjects\NOAA Atlas 14 DlidpetfacttNOAA D 1-miBint.cds

Post- to UG Basin Perv.

L) Hyd. No. 2 -- 2 Year Q (cfs)
0.50 _ 0.50
0.45 ‘ - 0.45
0.40 ‘ 0.40
0.35 ‘ ' - | . ‘ ‘ 0.35
0.30 g . j 0.30
0.25 : : : 0.25
0.20 : | 0.20
0.15 ' | i _ ‘ | 0.15
0.10 | ‘ 0.10
0.05 -t ‘ : ‘ 0.05
0.00 ' ‘ . - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30 by Autodesk, Inc. v2021 Monday, 11 /2 /2020
Hyd. No. 2

Post- to UG Basin Perv.

Hydrograph type = SCS Runoff Peak discharge = 1.216 cfs

Storm frequency = 10 yrs Time to peak = 1213 hrs

Time interval = 1 min Hyd. volume = 4,761 cuft
Drainage area = 0.930 ac Curve number = 60

Basin Slope =00% Hydraulic length =0ft

Tc method = User Time of conc. (Te) = 6.00 min

Total precip. = 5.20in Distribution = Custom

Storm duration W \Projects\NOAA Atlas 14 D&HdbetfacttNOAA D 1=mE8it.cds

Post- to UG Basin Perv.

d (cfs) Hyd. No. 2 — 10 Year SIE)
2.00 | 2.00
|
i i | ]
| | |
| |
! i
1.00 - ! | 1.00
| T~ : |
0.00 . . 0.00
0 2 4 6 ;] 10 12 14 16 18 20 22 24 26
Time (hrs)

= Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020
Hyd. No. 2

Post- to UG Basin Perv.

Hydrograph type = SCS Runoff Peak discharge = 2.032 cfs

Storm frequency = 25yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 7,567 cuft
Drainage area = 0.930 ac Curve number = 60

Basin Slope =00% Hydraulic length = 0ft

Tec method = User Time of conc. (Tc) = 6.00 min

Total precip. = 6.50in Distribution = Custom

Storm duration W:Projects\NOAA Atlas 14 DidbetfantdNOAA D 1-mi8int.cds

Post- to UG Basin Perv.

Q (cfs) Hyd. No. 2 - 25 Year Q{cfs)
3.00 , 3.00
2.00 : 2.00

|
1.00 1.00
|
S —
0.00 0.00
o 2 4 6 8 10 12 14 16 18 20 22 24 26
Time {hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Aulodesk, Inc, v2021 Monday, 11 /2 /2020
Hyd. No. 2

Post- to UG Basin Perv.

Hydrograph type = SCS Runoff Peak discharge = 3.724 cfs

Storm frequency = 100 yrs Time to peak = 12.13 hrs

Time interval = 1 min Hyd. volume = 13,494 cuft
Drainage area = 0.930 ac Curve number = 60

Basin Slope =00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 6.00 min

Total precip. = 8.80in Distribution = Custom

Storm duration W:\Projects\NOAA Atlas 14 DgitapetfactdNOAA D 1an@8imt.cds

Post- to UG Basin Perv.

Q (cfs) Hyd. No. 2 — 100 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

o 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



A-7- POST-DEVELOPED - TOTAL TO BASIN
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Maonday, 1172 /2020

Hyd. No. 3
Post-Total to Basin
Hydrograph type = Combine Peak discharge = 5.153 cfs
Storm frequency = 2yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 21,630 cuft
Inflow hyds. =1,2 Contrib. drain. area = 2.680 ac
Post-Total to Basin
Q(cfs) Hyd. No. 3 - 2 Year Ql(cs)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 . / 1.00
0.00 - 0.00
0 2 4 & 8 10 12 14 16 18 20 22 24 26
Time (hrs}
=== Hyd No. 3 = Hyd No. 1 e Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autadesk, Inc. v2021 Monday, 11/ 2/ 2020
Hyd. No. 3
Post-Total to Basin
Hydrograph type = Combine Peak discharge = 8.699 cfs
Storm frequency = 10 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 36,089 cuft
Inflow hyds. =12 Contrib. drain. area = 2.680 ac
Post-Total to Basin
Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
10.00 ‘ r 10.00
8.00 | 8.00
| | |
6.00 ' t 6.00
4.00 : 4.00
i | |
2.00 : T 2.00
‘ {
&:L
0.00 : ~ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs)
= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autoedesk® Civil 3D® by Autodesk. Inc. v2021 Monday, 11/2 /2020
Hyd. No. 3
Post-Total to Basin
Hydrograph type = Combine Peak discharge = 11.40cfs
Storm frequency = 25 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 47,091 cuft
Inflow hyds. =1,2 Contrib. drain. area = 2.680 ac
Post-Total to Basin
Q {cfs) Hyd. No. 3 -- 25 Year Q {cfs)
12.00 12.00
|
10.00 10.00
8.00 B.00
6.00 6.00
4.00 ' 4.00
2.00 - 2.00
h
0.00 - -~ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time {hrs)
= Hyd No. 3 = Hyd No. 1 = Hyd No. 2



Hydrograph Report

Hydraflow Hydregraphs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/ 272020

Hyd. No. 3
Post-Total to Basin
Hydrograph type = Combine Peak discharge = 16.58 cfs
Storm frequency = 100 yrs Time to peak = 12.13 hrs
Time interval = 1 min Hyd. volume = 68,157 cuft
Inflow hyds. =1,2 Contrib. drain. area = 2.680 ac
Post-Total to Basin
Q (cfs) Hyd. No. 3 — 100 Year Q (cfs)
18.00 18.00
15.00 15.00
| |
12.00 1 - 12,00
9.00 9.00
6.00 - 6.00
3.00 3.00
| .
0.00 —lesmmms==— h-— 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
m—— Hyd No. 3 = Hyd No. 1 = Hyd No. 2



A-8 - POST-DEVELOPED - UG BASIN ROUTING

A-B



Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2 /2020

Pond No. 1 - Underground Storage
Pond Data

UG Chambers -Invert elev. = 24.10 , Rise x Span = 2.00 x 2.00 ft, Barrel Len = 1749.00 fi, No. Barrels = 1, Slope =0.00%, Headers = No
Encasement -Invert elev. = 23 60 ft, Width =4.00 ft, Height = 3.00 ft, Voids = 40.00%

Stage / Storage Table
Stage (ft) Elevation {ft) Contour area (sqft) Incr. Storage (cuft) Total storage {cuft)
000 23.60 n/a 0 0
030 23.80 n/a 840 840
060 24.20 nfa 902 1,741
090 24.50 nia 1,248 2,989
1.20 24.80 n/a 1,399 4,388
1.50 25.10 nfa 1,459 5,848
180 25.40 n/a 1,460 7,308
2.10 25.70 n/a 1,398 8,706
240 26.00 n/a 1,247 9,953
2.70 26.30 n/a a0 10,855
3.00 26.60 n/a 840 11,694
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] (B] [C] [D]
Rise (in) = 18.00 10.00  0.00 0.00 Crestlen(ft)y = 250 Inactive Inactive 000
Span (in) = 18.00 10.00 0.00 0.00 Crest El. {ft) = 2480 27.50 26.20 0.00
No. Barrels =1 1 0 0 Wair Coeff. = 260 33 333 333
Invert El. (ft) = 2360 23.60 0.00 0.00 Weir Type = Broad Ciplti Rect o
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 0.00 0.00 0.00 nfa
N-Value = 010 .013 .013 nfa
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nfa Yes No No TW Elev. (ft} = 0.00
Note: Cutvert/Orifice outflows are analyzed under inlst (ic) and outlet (oc) control Weir risars checkad for onfice condilions {ic) and submengence ()
Stage (ft) Stage / Discharge Elev ()
3.00 — 26,60

A

2.00 | /-" 2560

1.00 / 24,60

0.00 23.60
0.00 1.00 200 3.00 400 5.00 5.00 7.00 8.00 8.00 10.00 11.00 12.00

Discharge (cfs)

— Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 30® by Autodesk, Inc. v2021 Monday, 11 /272020

Hyd. No. 7

Post UG Basin Routing

Hydrograph type = Reservoir Peak discharge = 2.188 cfs

Storm frequency = 2yrs Time to peak = 12.33 hrs

Time interval = 1 min Hyd. volume = 21,602 cuft

Inflow hyd. No. = 3 - Post-Total to Basin Max. Elevation = 2488 ft

Reservoir name = Underground Storage Max. Storage = 4,774 cuft

Storage Indication method used

Post UG Basin Routing

Q (cis) Hyd. No. 7 -- 2 Year Q (cfs)
6.00 - 6.00
5.00 5.00
4.00 L 4.00
3.00 3.00
2.00 2.00
1.00 ‘ . 1.00
0.00 ‘ T R 0,00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

== Hyd No. 7 = Hyd No. 3 [TITTI] Total storage used = 4,774 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 117272020

Hyd. No. 7
Post UG Basin Routing
Hydrograph type = Reservoir Peak discharge = 4.996 cfs
Storm frequency = 10 yrs Time to peak = 12.27 hrs
Time interval = 1 min Hyd. volume = 36,060 cuft
inflow hyd. No. = 3 - Post-Total to Basin Max. Elevation = 25.38 ft
Reservoir name = Underground Storage Max. Storage = 7,190 cuft
Storage Indication method used. o
Post UG Basin Routing
Q (cfs) Hyd. No. 7 - 10 Year Q {cfs)
10.00 [ 10.00
8.00 ~ 8.00
6.00 6.00
4.00 4.00
2.00 + \ 2.00
0.00 —micmp— ' L 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
: Time (hrs)
= Hyd No. 7 == Hyd No. 3 ITITTT! Total storage used = 7,190 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 7
Post UG Basin Routing
Hydrograph type = Reservoir Peak discharge = 7.257 cfs
Storm frequency = 25 yrs Time to peak = 12.25 hrs
Time interval = 1 min Hyd. volume = 47,062 cuft
Inflow hyd. No. = 3 - Post-Total to Basin Max. Elevation = 25.70 ft
Reservoir name = Underground Storage Max. Storage = 8,702 cuft
Storage Indication method used.
Post UG Basin Routing
Q (cfs) Hyd. No. 7 - 25 Year SHEE
12.00 12.00
i
| |
10.00 -+ 10.00
8.00 8.00
6.00 6.00
4.00 4,00
2.00 Q 2.00
0.00 T — - ' - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
R Time (hrs)
e Hyd No. 7 = Hyd No. 3 TITTTTT Total storage used = 8,702 cuft



Hydrograph Report

Hydraflow Hydrographs Exdension for Autodesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11 /272020
Hyd. No. 7
Post UG Basin Routing
Hydrograph type = Reservoir Peak discharge = 11.32 cfs
Storm frequency = 100 yrs Time to peak = 12.23 hrs
Time interval = 1 min Hyd. volume = 68,128 cuft
Inflow hyd. No. = 3 - Post-Total to Basin Max. Elevation = 26.60 ft
Reservoir name = Underground Storage Max. Storage = 11,682 cuft
Storage Indication method used.
Post UG Basin Routing
Q (cfs) Hyd. No. 7 -- 100 Year Q (cfs)
18.00 18.00
15.00 15.00
12.00 12.00
9.00 9.00
6.00 6.00
3.00 \ - 3.00
0.00 - - 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26

. : Time (hrs)
s Hyd No. 7 == Hyd No. 3 [TITIT] Total storage used = 11,682 cuft



A-9 - POST-DEVELOPED TOTAL
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autedesk, Inc. v2021

Monday, 11/2 /2020

Hyd. No. 11
Post Total
Hydrograph type = Combine Peak discharge = 2.243 cfs
Storm frequency = 2yrs Time to peak = 12.32 hrs
Time interval = 1 min Hyd. volume = 22,103 cuft
Inflow hyds. = 7,10 Contrib. drain. area = 0.000 ac
Post Total
Q (cfs) Hyd. No. 11 — 2 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
— ' Tr—l |
e
0.00 o A | 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
= Hyd No. 11 —— Hyd No. 7 s Hyd No. 10



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autadesk, Inc. v2021 Monday, 11/2/2020

Hyd. No. 11

Post Total

Hydrograph type = Combine Peak discharge = 5.152 cfs

Storm frequency = 10 yrs Time to peak = 12.27 hrs

Time interval = 1 min Hyd. volume = 37,058 cuft

Inflow hyds. =710 Contrib. drain. area = 0.000 ac

Post Total

S(cfs) Hyd. No. 11 -- 10 Year Q(cfe)
6.00 6.00
5.00 5.00
4.00 4.00
3.00 3.00
2.00 2.00
1.00 / 1.00

/
0.00 0.00
0 2 4 B 8 10 12 14 16 18 20 22 24 26
Time (hrs)
— Hyd No. 11 e Hyd No. 7 = Hyd No. 10



Hydrograph Report

Hydraflow Hydrographs Extension for Autedesk® Civil 3D® by Autodesk, Inc. v2021 Monday, 11/2/2020
Hyd. No. 11
Post Total
Hydrograph type = Combine Peak discharge = 7.501 cfs
Storm frequency = 25 yrs Time to peak = 12,25 hrs
Time interval = 1 min Hyd. volume = 48,472 cuft
Inflow hyds. = 7,10 Contrib. drain. area = 0.000 ac
Post Total
Q (cfs) Hyd. No. 11 -- 25 Year Q (cfs)
8.00 | r 8.00
|
|
6.00 6.00
|
4.00 : 4.00
2.00 : \\ 2.00
) \_‘ |
0.00 -+ - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

Time (hrs
=== Hyd No. 11 = Hyd No. 7 sseus Hyd No. 10 (hre)



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D®& by Autadesk, Inc. v2021

Monday, 11/ 2/ 2020

Hyd. No. 11
Post Total
Hydrograph type = Combine Peak discharge = 11.75 cfs
Storm frequency = 100 yrs Time to peak = 12.23 hrs
Time interval = 1min Hyd. volume = 70,371 cuft
Inflow hyds. =7,10 Contrib. drain. area = 0.000 ac
Post Total
QL) Hyd. No. 11 - 100 Year QiCE)
12.00 12.00
10.00 10.00
8.00 8.00
6.00 - - 6.00
4.00 4.00
2.00 /ﬁ 2.00
R
0.00 S A - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
— Hyd No. 11 = Hyd No. 7 e Hyd No. 10



A-10 - PREFORMED SCOUR HOLE CALCULATIONS



SCOUR HOLE SIZING CALCULATIONS

STRUCTURE Detention Basin Outfall
T™W 0.5

Do 1.50

Wo 1.50

Q 7.26

LENGTH

L=3Do + 6*.5D0

LENGTH= 9.00

WIDTH

W=2D0o + 6*.5D0

WIDTH= 7.50

Dse=.0125/Tw x q*1.33

Dso= 0.20 feetor 2.44 inches

Depth =0.5"Do 0.75 feet



A-11 - WEB SOIL SURVEY HYDROLOGIC SOILS
GROUP MAP
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A-12 - SOIL LOGS



JENSEN DESIGN GROUP

ENGINEERING - PERMITTING - FIELD SERVICES - FORENSIC INVESTIGATION

WJH ENGINEERING
75 Manchester Avenue
Keyport, New Jersey
Lot 48, Block 130

(Soil Log #1 Performed on 8-26-19 in the Open Yard Area)
(Elevation at Log was Approximately 26.6)

Depth: Soeil Description:
0" -127 Top Soil

12 -227 Strong Brown 7.5YR 4/6, Sandy Loam, Subangular Blocky, Friable
227 - 54” Reddish Yellow 7.5YR 6/8, Sandy Loam, Subangular Blocky, Friable
547 -727 Strong Brown 7.5YR 5/6, Sandy Clay Loam, Subangular Blocky, Friable
Mottling at 60™, Light Brownish Gray, 10YR 6/2
Moisture at 66"

72" - 84" Yellowish Brown 10YR 5/6, Sandy Loam, Subangular Blocky, Friable
Water encountered at 74" (Sample Taken)

84” - 120"  Very Dark Gray 10YR 3/1, Clay, Very Firm, Strong

Estimated Seasonal High Water Table at 60” Below Grade (Elevation = 21.6)

8-27-19

William E. Jensen, Jr., PE
New Jersey Professional Engineer License #44521
Wlensen(@JensenDG.com

2150 Route 35 « Suite 250 + Sea Girt « New Jersey 08750
Phone: 732-256-9358
www.JENSENDG.com




JENSEN DESIGN GROUP

ENGINEERING * PERMITTING + FIELD SERVICES - FORENSIC INVESTIGATION

WJH ENGINEERING
75 Manchester Avenue
Keyport, New Jersey

Lot 42, Block 130

(Soil Log #2 Performed on 8-26-19 in the Open Yard Area)
(Elevation at Log was Approximately 26.5)

Depth: Soil Description:
07-127 Top Soil / Gravel

127 - 30” Strong Brown 7.5YR 4/6, Sandy Loam, Subangular Blocky, Friable

307 - 48> Reddish Yellow 7.5YR 6/8, Sandy Loam, Subangular Blocky, Friable

48” - 647 Strong Brown 7.5YR 5/6, Sandy Clay Loam, Subangular Blocky, Friable
Mottling at 587, Light Brownish Gray, 10YR 6/2 (Sample Taken)
Moisture at 60”

Water encountered at 64”

64" - 120"  Very Dark Gray 10YR 3/1, Clay, Very Firm, Strong

Estimated Seasonal High Water Table at 58” Below Grade (Elevation = 21.7)

8-27-19

William E. Jensen, Jr., PE
New Jersey Professional Engineer License #44521

Wlensen@JensenDG.com

2150 Route 35 » Suite 250 * Sea Girt ¢« New Jersey 08750
Phone: 732-256-9358
www.JENSENDG.com




JENSEN DESIGN GROUP

ENGINEERING + PERMITTING - FIELD SERVICES - FORENSIC INVESTIGATION

WJH ENGINEERING
75 Manchester Avenue
Keyport, New Jersey

Lot 51, Block 130

(Soil Log #3 Performed on 8-26-19 in the Open Yard Area)
(Elevation at Log was Approximately 25.5)

Depth: Seil Description:
0”-27" Gravel / Fill

277 - 507 Strong Brown 7.5YR 4/6, Sandy Loam, Subangular Blocky, Friable

507 - 657 Strong Brown 7.5YR 5/6, Sandy Clay Loam, Subangular Blocky, Friable
Mottling at 557, Light Brownish Gray, 10YR 6/2
Moisture at 627

65" - 84” Yellowish Brown 10YR 5/6, Sandy Loam, Subangular Blocky, Friable
(Sample Taken)

Water encountered at 84”

84 - 108"  Gray 10YR 5/1, Loamy Sand, Angular Blocky, Very Friable
(Sample Taken)

108" - 120"  Strong Brown 7.5YR 5/6, Clay, Very Firm, Strong

Estimated Seasonal High Water Table at 55” Below Grade (Elevation = 20.9)

8-27-19

William E. Jensen, Jr., PE
New Jersey Professional Engineer License #44521
Wlensen@JensenDG.com

2150 Route 35 » Suite 250 * Sea Girt = New Jersey 08750
Phone: 732-256-9358
www.JENSENDG.com




A-13 - GROUNDWATER RECHARGE
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A-14 - DRAINAGE AREA MAPS
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	II.   Land Characteristics
	According to the USDA Web Soil Survey, the soil type found on site in the area of development is:
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