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Introduction and Executive Summary:

The property at 3536 Route 66, Neptune, curtently contains a one story commercial building, circular
driveway and parking area on a 0.90 acre parcel known as Lot 4 in Block 3601. 1t is proposed to keep part of
the existing foundation while constructing a new one story commercial building along with a larger parking
lot and stormwater management system.

The project is not considered a ‘major development” by the Ordinance of Neptune. The stormwater
management has therefore been designed to meet the Standards for Soil Erosion and Sediment Control in
New Jersey. The stormwater from the proposed building and the majority of the pavement area is directed to
a subsurface basin to the rear of the building. The system is designed to reduce the peak rate of discharge and
the total volume of stormwater leaving the property.

Applicability of Stormwater Regulations:

*Major Development” is defined in the ordinance as “Any ‘development’ that provides for ultimately
disturbing one (1) or more acres of land or increasing regulated impervious surfaces and/or regutated motor
vehicle surfaces by one-quarter (1/4) acre or more. The project as a whole proposes to disturb less than one
acre including grading, clearing, driveways, utility connections, and construction of the stormwater
management measures. The overall impervious cover is also only increased by 0.19 acres. Therefore the
project is not a “Major Development” and will comply with the Standards for Soil Erosion and Sediment
Control in New Jersey.

Stormwater Summary:

The following summarizes the stormwater runoff leaving the site, generated by both the existing pre-
construction and the post-development conditions. Stormwater runoff is calculated using the NRCS method,
with weighted CN values from TR-55 for hydrologic “A” type soils, the NOAA Atlas 14 curve D storm, and
the precipitation values for Monmouth County, NJ.

Existing Runoff
North Subwatershed South Subwatershed
Peak Rate (cfs) | Total Volume (ft’) | Peak Rate (cfs) | Total Volume (ft)
2 Year Storm 0.37 1,372 0.47 2,399
10 Year Storm 0.58 2,256 0.73 3,852
100 Year Storm | 1,12 4,304 1.32 7,944
Proposed Runoff
North Subwatershed South Subwatershed
Peak Rate (cfs) | Total Volume (ft’) | Peak Rate (¢fs) | Total Volume (f¢)
2 Year Storm 0.16 573 0 0
10 Year Storm 0.24 1,015 0.10 706
100 Year Storm | 0.59 2,265 0.71 4,669




Compliance with the Standard for Off-Site Stability:
Point of Discharge Stability:

The Standard for Off-Site Stability provides several methods for demonstrating stability at the point of
discharge. Method “1.a” states, where there is not a well defined waterway below the point of discharge,
stability can be demonstrated by retaining pre-development runoff characteristics, specifically by not
increasing the rate of runoff from the development. The project reduces the post construction peak rate of
runoff to below existing levels for the 2 and 10 year storm events, while neglecting infiltration and assuming
the basin is already filled to the lowest positive outlet. Additionally, a scour hole is designed to dissipate the
energy from the system’s discharge.

Failure Analysis Runoff

North Subwatershed South Subwatershed
Peak Rate (cfs) | Total Volume (ft') | Peak Rate (¢fs) | Total Volume (ft')
2 Year Storm 0.16 573 0.32 5,354
10 Year Storm 0.24 1,015 0.70 8,589

Downstream of Point of Discharge Stability (Off-Site Stability):

In lieu of performing a comprehensive watershed analysis, compliance with the standard for off-site
stability downstream of the point of discharge can be demonstrated by reducing peak flows to 50% and 75%
of existing levels for the 2 and 10 year storm events. The stormwater management system as designed meets
these reduction thresholds, therefore there should be no negative effect to the areas downstream of the
property as a result of the proposed construction. Infiltration is permitted for this analysis and the resuits are
summarized above in the Proposed Runoff sumimnary table.

Conclusion:

The project meets the requirements of the Township of Neptune and the Standards for Soil Erosion and
Sediment Control in New Jersey by reducing the peak rate and total volume of stormwater runoff leaving the
property as compared to the existing condition.



Hydrographs
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230205 Drainage NOAA 24-hr D 2-Year Rainfalf=3.38"
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Summary for Subcatchment 1S: Existing North

Runoff = 037 cfs@ 12.13 hrs, Volume= 1,372 ¢f, Depth= 1.80"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area (ac) CN Description

0.120 98 Paved parking, HSG A

0.080 38 >75% Grass cover, Good, HSG A
0.210 73 Weighted Average

0.080 39 42.86% Pervious Area

0.120 98 57.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) {f/ft)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 18: Existing North

Hydrograph
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230205 Drainage NOAA 24-hr D 2-Year Rainfall=3.38"
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Summary for Subcatchment 2S: Proposed North

Runoff = 016 cfs @ 12.13 hrs Volume= 573 cf, Depth= 0.93"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area{ac) CN Description

0.050 98 Paved parking, HSG A

0,120 39 =75% Grass cover, Good, HSG A
0.170 56 WWeighted Average

0.120 396 70.59% Pervious Area

0.050 98 29.41% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feel) (ft’/fty  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 2S: Proposed North
Hydrograph
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230205 Drainage NOAA 24-hr D 2-Year Rainfall=3.38"
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Summary for Subcatchment 3S: Existing South

Runoff = 047 cfs@ 12.26 hrs, Volume= 2,399 cf, Depth= 0.96"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area (ac) CN Description
0.210 98 Paved parking, HSG A
0.0560 39 >75% Grass cover, Good, HSG A
0.430 30  Woods, Good, HSG A
0680 51 Weighted Average
0480 31 69.57% Pervious Area
0.210 98 30.43% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feat) {(f/ft)  (ft/sec) (cfs)

17.1 100 0.0330 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n= 0.400 P2= 338"
0.6 110 0.0360 3.05 Shallow Concentrated Flow, Shallow Concentrated

Unpaved Kv=16.11ps

17.7 210 Total

Subcatchment 3S: Existing South

Hydrograph
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230205 Drainage NOAA 24-hr D 2-Year Rainfall=3.38"
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Summary for Subcatchment 4S: Controlled

Runoff = 146 cfs @ 12.13 hrs, Volume= 5,369 cf, Depth= 2.80"
Routed to Pond 5P : 72 SC740s

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt=0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area (ac) CN Description
0.470 98 Paved parking, HSG A
0.040 39 »75% Grass cover, Good, HSG A
0510 93 Weighted Average
0.040 39 7.84% Pervious Area
0470 98 92.16% Impervious Area

Tc Length Slope Velocily Capacity Description
(min) (feet) {fuft) (f/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 4S: Controlled
Hydrograph
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Summary for Pond 5P: 72 SC740s

Inflow Area = 22,216 sf, 92.16% Impervious, Inflow Depth = 2.90" for 2-Year event
Inflow = 146 cfs@ 12.13 hrs, Volume= 5,369 cf

Qutflow = 0.16cfs @ 12.97 hrs, Volume= 5,369 cf, Atten= 89% Lag= 50.5 min
Discarded = 0.16cfs @ 12.97 hrs, Volume= 5,369 cf

Primary = 0.00cfs@ 0.00 hrs, Volume= 0cf

Routed to Link 7L : Proposed Runoff

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, di= 0.05 hrs
Peak Elev= 90.84'@ 12.97 hrs Surf.Area= 0.057 ac Storage= 0.040 af

Plug-Flow detention time=78.6 min calculated for 5,369 cf (100% of inflow)
Center-of-Mass det. time=78.5 min ( 835.7 - 757.2 )

Volume Invert  Avail.Storage Storage Description
#1A 89.71 0.053 af 77.50'W x 32.10'L. x 3.50'H Fieid A
0.200 af Overall- 0.067 af Embedded= 0.132 af x 40.0% Voids
#2A 90.21 0.067 af ADS_StormTech SC-740 +Capx 64 Inside #1

Effective Size= 44.6"Wx 30.0'H=>645sfx 7.12'L =459 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
64 Chambers in 16 Rows

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#0  Primary 93.21" Automatic Storage Overflow(Discharged without head)
#1  Discarded 89.71" 2,000 in/hr Exfiltration over Wetted area
Conductivily to Groundwater Elevation = 85.80'

#2  Primary 91.06' 12.0" Round RCP_Round 12"
- =12.0' RCP, sq.cut end projecting, Ke=0.500
Inlet/ Outlet Invert=91.06'/ 81.00' S=0.0050"/" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0,79 sf

#3 Device 2 91.068' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Device 2 92.00'" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5 Device 2 93.16" 4.0' long Sharp-Crested Rectangular WeiR End Contraction(s)

Discarded OutFlowMax=0.16 cfs @ 12.97 hrs HW=90.84"' (Free Discharge)
T _1=Exfiltration ( Controls 0.16 cfs)

Primary OutFlowMax=0.00 ¢fs @ 0.00 hrs HW=89.71" (Free Discharge)
2=RCP_Round 12"{ Controls 0.00 cfs)
3=0rifice/Grate ( Controls 0.00 cfs)
=0rifice/Grate{ Controls 0.00 cfs)
=Sharp-Crested Rectangular Weif Controls 0.00 cfs)
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Pond §P: 72 SC740s
Hydrograph
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Summary for Subcatchment 6S: Uncontrolled Areas

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Link 7L : Proposed Runoff

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-48.00 hrs, di= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area{ac) CN Descriplion
0.070 39 >75% Grass cover, Good, HSG A
0.150 30 Woods, Good, HSG A

0.220 33 Weighted Average
0.220 33 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min)  (feet) (ft'ft)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 6S: Uncontrolled Areas
Hydrograph
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230205 Drainage
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Summary for Link 7L: Proposed Runoff
inflow Area = 31,799 sf, 64.38% Impervious, Inflow Depth = 0.00" for 2-Year event
inflow = 0.00cts@ 0.00 hrs, Volume= 0 cf
Primary = 0.00cfts@ 0.00 hrs, Volume= 0 cf, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Link 7L: Proposed Runoff
Hydrograph
: : : : : ' : : : ! : & Inflow
1 S . Do 0 Primary
S Inflow Area=31,799 sf
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Summary for Subcatchment 18: Existing North

Runoff = 058cfs@ 12.13 hrs, Volume= 2,256 cf, Depth= 2.96"
Routed to nonexistent node 3L

Runoff by SCS TR-20 methed, UH=SCS, Split Pervious/Imperv,, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area (ac) CN Description
0120 98 Paved parking, HSG A
0.090 39 >75% Grass cover, Good, HSG A
0.210 73 Weighted Average
0.080 39 42.86% Pervious Area
0.120 98 57.14% Impervious Area

Tc lLength Slope Velocity Capacity Description
{min)  (feet) (ft/it)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 18: Existing North

Hydrograph

osh | 10-Year Ramfall 5 23"

oas| | 10 T TRunoff Area=0 210 ac

oaf | ¢ B :Runoff Volume=2,256 cf'
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Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Paae 11

Summary for Subcatchment 2S: Proposed North

Runoff = 024 cfs @ 12.13 hrs, Volume= 1,015 ¢f, Depth= 1.64"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=8CS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area(ac) CN Description

0.050 98 Paved parking, HSG A

0.120 39 >75% Grass cover, Good, HSG A
0.170 56 Weighted Average

0.120 39 70.59% Pervious Area

0.050 98 29.41% lmpervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) {ft/ity  (fi/sec) (cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 2S: Proposed North
Hydrograph
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Summary for Subcatchment 38: Existing South

Runoff = 0.73cfs @ 12.26 hrs, Volume= 3,852 cf, Depth= 1.54"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfal|=5.23"

Area {ac) CN Description
0.210 98 Paved parking, HSG A
0.050 39 >75% Grass cover, Good, HSG A
0.430 30 Woods, Good, HSG A
0.690 51 Weighted Average
0.480 31 69.57% Pervious Area
0.210 98 30.43% Impervious Area

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

17.1 100 0.0330 G.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2=3.38"
0.6 110 0.0360 3.05 Shallow Concentrated Flow, Shallow Concentrated

Unpaved Kv= 16.1 Ips

17.7 210 Total

Subcatchment 3S: Existing South
Hydrograph

e | L f_ ff f S (e
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T 3 IREERE . 10-Year Rainfall=5.23"
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Summary for Subcatchment 48: Controlled

Runoff = 227 cfs @ 12.13 hrs, Volume= 8,554 cf, Depth= 4.62"
Routed to Pond 5P : 72 SC740s

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area{ac) CN Description
0.470 98 Paved parking, HSG A
0.040 39 >75% Grass cover, Good, HSG A
0.510 83 Weighted Average
0.040 39 7.84% Pervious Area
0.470 98 92.16% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 4S: Controlled
Hydrograph

1;if;::;;:i;:;?1;:1;
(2]

S NOAA24 hrD
10-Year Ramfall =5. 23"
: Runoff Area--O 510 ac
Runoff Volume=8,554 cf
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Summary for Pond 5P: 72 SC740s

Inflow Area = 22,216 sf 92.16% Impervious, Inflow Depth = 4.62" for 10-Year event
Inflow = 227cfs@ 12.13 hrs, Volume= 8,554 cf

Qutflow = 029 cfs@ 12.83 hrs, Volume= 8,554 cf, Atten= 87% Lag=42.2 min
Discarded = 0.19cfs@ 12.83 hrs, Volume= 7,899 cf

Primary = 010 cfs@ 12.83 hrs, Volume= 655 cf

Routed to Link 7L : Proposed Runoff

Routing by Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev=81.51"@ 12.83 hrs Surf. Area= 0.057 ac Storage= 0.069 af

Plug-Flow detention time=110.0 min calculated for 8,546 cf {(100% of inflow)
Center-of-Mass det. time=109.9 min ( 859.5 - 749.6 )

Volume Invert Avail.Storage Storage Description
#1A 88.71 0.053 af 77.50'W x 32.10'L. x 3.50'H Field A
0.200 af Overall- 0.067 af Embedded= 0.132 af x 40.0% Voids
#2A 90.21' 0.067 af ADS_StormTech SC-740 +Cayx 64 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sfx 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L. with 0.44' Overlap
64 Chambers in 16 Rows

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#0  Primary 93.21" Automatic Storage Overfiow(Discharged without head)
#1  Discarded 89.71" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 85.80"
#2  Primary 91.068' 12.0" Round RCP_Round 12"

L=12.0" RCP, sg.cutend projecting, Ke=0.500
Inlet/ Outlet Invert=91.06'/ 91.00' S=0.0050"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#3 Device 2 91.08' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Device 2 92.00" 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5 Device 2 93.15" 4.0' long Sharp-Crested Rectangular Wei2 End Contraction(s)

Discarded OutFlowMax=0.19 cfs @ 12.83 hrs HW=91.51" (Free Discharge)
1=Exfiltration { Controls 0.19 cfs)

Primary OutFlowMax=0.10 cfs @ 12.83 hrs HW=91.51" (Free Discharge)
2=RCP_Round 12"(Passes 0.10 cfs of 0.57 cfs potential flow)
3=0rifice/Grate (Orifice Controls 0.10 cfs @ 2.85 fps)
=0rifice/Grate( Controls 0.00 cfs)
=8Sharp-Crested Rectanguiar Weif Controis 0.00 cfs)
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NOAA 24-hr D 10-Year Rainfall=5.23"

230205 Drainage
Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g sin 12606 © 2022 HydroCAD Software Solutions LLC Page 15

Pond 5P; 72 SC740s

Hydrograph

Inflow
71 Qutflow
Discarded

. F 1 Inflow Area=22,216 sf | |33
S o § : Peak Elev-91 51'
~ storage=0.069 af

Flow (cfs)

30 32 34 36 38 40 42 44 48 48

0 274 8 8 10 12 14 16 18 2022242628
Time {hours)
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230205 Drainage NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12608 © 2022 HydroCAD Software Solutions LLC Page 16

Summary for Subcatchment 6S: Uncontrolled Areas

Runoff = 0.00cfs@ 16.94 hrs, Volume= 51 cf, Depth= 0.06"
Routed to Link 7L : Proposed Runoff

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfali=5.23"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.150 30  Woods, Good, HSG A
0.220 33 Weighted Average
0.220 33  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (f/ft) (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 6S5: Uncontrolled Areas

Hydrograph
0.002 ) , ) e "j s
oo z - NOAA 24~hr D
bl 10-Year Rainfall=5.23"
oo Runoff Area=0.220 ac -
g 0ot Runoff Volume--51 cf )
3 ooor] ~‘Runoff Depth 0.06"
“ oo | Tc—6 0 min
oo CN=33/0°
¢

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 46 48
Time {hours)
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230205 Drainage NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LL.C Page 17

Summary for Link 7L: Proposed Runoff

inflow Area = 31,799 sf, 64.38% Impervious, Inflow Depth = 0.27" for 10-Year event
inflow = 0.10cfs @ 12.83 hrs, Volume= 706 cf
Primary = 0.10cfs @ 12.83 hrs, Volume= 706 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 7L: Proposed Runoff

Hydrograph
o0 A O S B S S S T S S SN N I o
o051 B _‘__é_ : 1.0.10 _S R P e . . . . S o Primary
TS B S --i---------Inflow-Area=31,799 sf-
0085 -7 oo -iop
0.084 - :
0075F -7
0.074 .7
00854 ..
& o006} 7.
g LT S
& oosq

L EEE

004} . -
0.035-f .7 | -
0.o3d .7
0.0254 - .- - -
ooz ) -

LYIRE:Y: PR R
oo1} . ‘ e . N
s

¥ N I S I R I R U B N O
0 2 4 6 8 10 t2 t4 16 18 20 22 24 26 2B 30 32 34 36 38 40 42 44 46 48

Time (hours)
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Sclutions LLC Page 18

Summary for Subcatchment 1S: Existing North

Runoff = 112 cfs @ 12.13 hrs, Volume= 4,304 cf, Depth= 5.65"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UM=8CS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, di= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.94"

Area(ac) CN Description
0.120 98 Paved parking, HSG A
0.080 39 >75% Grass cover, Good, HSG A
0.210 73 Weighted Average
0090 39 42.86% Pervicus Area
0.120 98 57.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) {ft/f)  (ft/sec) (cis)
6.0 Direct Entry, NJDEP minimum

Subcatchment 1S: Existing North
Hydrograph

S N 100-Year Ramfall--B 94"

Lo | A RunoffArea 0210 ac
R RunoffVqume—4 304 cf
o Runoff Depth 5.65"
K Te=6.0min
5?5235551355?21§CN39I98

Flow {cfs)

R — ——. Pl - o = - -
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Paage 19

Summary for Subcatchment 2S: Proposed North

Runoff = 0.59cfs@ 12.13 hrs, Volume= 2,265 cf, Depth= 3.67"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-48.00 hrs, di= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.94"

Area(ac) CN Description
0.050 98 Paved parking, HSG A
0.120 39 >75% Grass cover, Good, HSG A
0.170 56 \Weighted Average
0.120 39 70.59% Pervious Area
0.050 98 28.41% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  {feetl) {fi/ft)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 2S: Proposed North

Hydrograph
oss (| HEEEREN
005: A NOAA 24- hr D :
'0,5\ g 7 N 100-Year Ramfali 8. 94“‘ :
0‘45-; 1 N 7 Runoff Area"O 170 ac"
04 ] N Runoff Volume=2, 265 cf' )
£ox _ - _:___Runoff Depth :3.67"
g oo . |  Te= 6.0 min
| CN=39/98
.05

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 38 38 40 42 44 46 48
Time (hours}
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12608 © 2022 HydroCAD Software Solutions LLC Page 20

Summary for Subcatchment 3S: Existing South

Runoff = 1.32cfs @ 12.27 hrs, Volume= 7.944 cf, Depth= 3.17"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/lmperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr O 100-Year Rainfall=8,94"

Area (ac) CN Description
0.210 98 Paved parking, HSG A
0.050 39 >75% Grass cover, Good, HSG A
0.430 30 Woods, Good, HSG A
0.690 51 Weighted Average
0.480 31  B9.57% Pervious Area
0.210 98 30.43% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} (feet) (f/fy  (ft/sec) {cfs)

171 100 0.0330 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n= 0400 P2=3 38"
0.6 110 0.0360 3.05 Shallow Concentrated Flow, Shallow Concentrated

Unpaved Kv= 16.1 fps

17.7 210 Total

Subcatchment 3S: Existing South
Hydrograph
e |
' B R NOAA24hrD
100-Year Ramfall-8 94"
Runoff Area—O 690 ac’

_ Runoff Volume=7,944 cf
§ 4 1 . ¢ | RunoffDepth=3.17"
& B0t 1 ! FlowLength=210'
o Te=tT. 7 min
R CN:Mms

Sieram e "i""‘l""‘l"' - - - . * g
cC 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours}
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LEC Page 21

Summary for Subcatchment 4S: Controlled

Runoff = 3.95cfs@ 12.13 hrs, Volume= 15,071 cf, Depth= 8.14"
Routed to Pond 5P ; 72 SC740s

Runoff by S3CS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.94"

Area (ac) CN Description
0.470 98 Paved parking, HSG A
0.040 39 >75% Grass cover, Good, HSG A
0510 93 Weighted Average
0.040 39 7.84% Pervious Area
0470 98 92.16% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}  (feet) (ft/ft)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 4S: Controlled

Hydrograph .
‘€1 T NOAA24-hrD
A 100 Year Rainfall=8. 94"
1 - 1 Runoff Area=0:510 ac -
| ‘ Runoff Vo!ume 15 071 cf
g | | Runoff Depth 8.14"
é 5 o Tc—BO ‘min
[l |  con=aoiss
. : : /W/'?,WWW

02‘:&6;311) '12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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230205 Drainage NOAA 24-hr D 100-Year Rainfali=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 22

Summary for Pond 5P: 72 SC740s

Inflow Area = 22,216 sf, 92.16% Impervious, Inflow Depth = 8.14" for 100-Year event
Inflow = 395¢cfs@ 12.13 hrs, Volume= 15,071 cf

QOutflow = 091cfs@ 12.42 hrs, Volume= 15,071 cf Atten=77% Lag= 17.9 min
Discarded = 026 cfs @ 12.42 hrs, Volume= 11,157 cf

Primary = 0.65cfs@ 12.42 hrs, Volume= 3,914 cf

Routed to Link 7L : Proposed Runoff

Routing by Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 93.14'@ 12.42 hrs Surf.Area= 0.057 ac Storage= 0.119 af

Plug-Flow detention time=114.1 min calculated for 15,071 cf (100% of inflow)
Center-of-Mass det. time=114.1 min ( 857.4 - 743.3)

Volume Invert  Avail Storage Storage Description
#1A 89.71 0.053 af 77.50'W x 32.10'[. x 3.50'H Field A
' 0.200 af Overall- 0.067 af Embedded= 0.132 af x 40.0% Voids
#2A 20.21° 0.067 af ADS_StormTech SC-740 +Cax 64 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 ¢f
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
84 Chambers in 16 Rows

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert Outlet Devices
#0  Primary 93.21" Automatic Storage Overflow(Discharged without head)
#1 Discarded 89.71" 2.000 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = 85.80'
#2  Primary 91.06' 12.0" Round RCP_Round 12"

L=12.0' RCP, sq.cutend projecting, Ke= 0.500
Inlet/ Outlet Invert= 91.06'/ 91,00 S=0.0050"" Cc=0.800
n= 0.011 Concrete pipe, straight & clean, Flow Area= 0.79 sf

#3 Device 2 91.06' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#4  Device 2 92.00° 4.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#5  Device 2 93.15" 4.0' long Sharp-Crested Rectangular Wei2 End Contraction(s)

Discarded OutFiowMax=0.26 c¢fs@ 12.42 hrs HW=93.14"' (Free Discharge)
1=Exfiltration { Controls 0.26 cfs)

Primary OutFlowMax=0.64 cfs @ 12.42 hrs HW=93.14' (Free Discharge)
LZ:RCP_Round 12"(Passes 0.64 cfs of 4.75 cfs potential flow)
3=0rifice/Grate (Qrifice Controls 0.23 cfs @ 6.76 fps)
=0rifice/Grate {Crifice Controls 0.41 cfs @ 4.74 fps)
=Sharp-Crested Rectangular Weif Controls 0.00 cfs)
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 23

Pond 5P: 72 SC740s

Hydrograph
| - E2 Inflow
nflow Area=22.216 sf | |Soi
G ¢ Inflow Area=22,216 sf | |55y
o o . . . . PeakElev=93.14'

. Storage=0.119 af

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time thours)
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 24

Summary for Subcatchment 6S: Uncontroiled Areas

Runoff = 0.12cfs@ 12.16 hrs, Volume= 755 ¢f, Depth= 0.95"
Routed to Link 7L : Proposed Runoff

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.94"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.150 30 Woods, Good, HSG A
0.220 33 Weighted Average
0.220 33  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fit)y  (ft/sec) (cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 6S: Uncontrolled Areas

Hydrograph
ol ] e NOAA24her
100-Year Rainfall=8.94" .
000; ~-Runoff Area=0.220 ac
D B Runoff Volume=755¢f -
Toorl | 1 ~ Runoff Depth—O 95"
= oos) Tc-G 0.min..
ol CN=33/0-

e A L B O ‘38 40 42 44 46 48
Time (hours)
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230205 Drainage NOAA 24-hr D 100-Year Rainfall=8.94"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/ 12606 © 2022 HydroCAD Software Scolutions LLC Page 25

Summary for Link 7L: Proposed Runoff

Inflow Area = 31,799 sf 64.38% Impervious, Inflow Depth = 1.76" for 100-Year event
inflow = 0.71cfs@ 12.37 hrs, Volume= 4,669 cf
Primary = 0.71cfs@ 12.37 hrs, Volume= 4,669 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, di=0.05 hrs

Link 7L: Proposed Runoff
Hydrograph

R LT # Inflow
El Primary

0.75F

o7
0854
085

o
o

,,,,,,,,,,,

e
n
[

Flow ({cfs)
<
I

0.35:
o3|
025"
02|
0.15-|
01 , _
oos| A o y - i e

] é 4 6 8 10 12 14 16 18 2(i 22 2'4- 26 28 30 323‘43;’33‘84‘04[2421 4!645
Time {hours)
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Existing North

Existing South

@ Reach

Proposed North

Coniolled Uncontrﬂl:d Areas

72 SC740s Proposed Runoff

Routing Diagram for 230205 Failure
Prepared by Neison Engineering Associates, Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC
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230205 Failure NOAA 24-hr D 2-Year Rainfall=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 126068 © 2022 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S: Existing North

Runoff = 0.37 cfs@ 12.13 hrs, Volume= 1,372 ¢f Depth= 1.80"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area (ac) CN Description

0.120 98 Paved parking, HSG A

0.090 39 =>75% Grass cover, Good, HSG A
0.210 73 Weighted Average

0.090 39 42.86% Pervious Area

0.120 98 57.14% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  {feet) {ft/fty (f/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 1S: Existing North

Hydrograph
IR (5 RN S iy O O PSSO A SO
osad | TR :**TiﬁgNOAA24hrD
ol Tt oo2-Year Rainfall=3.38"
22 - Runoff Area=0.210 ac-
o0 - Runoff Volume=1,372 cf -

oml ~ Runoff Depth=1.80"
0.27 T S R TC"G 0 mln:
. CN =39/98

Flow {cfs)

0,18+
0.467) .

0.4 .
oz .
R
0.08 "
0.064
g.041 "
ooz’

J’ ////M //;WW

e ,[].,,I‘: ; -
¢ 2 4 6 8 1[) 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time {hours}
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230205 Failure NOAA 24-hr D 2-Year Rainfalli=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC . _Page 3

Summary for Subcatchment 2S: Proposed North

Runoff = 016 cfs@ 12.13 hrs, Volume= 573 ¢f Depth= 0.83"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0,00-48.00 hrs, dit= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area {ac) CN Description
0.050 98 Paved parking, HSG A
0.120 39 >75% Grass cover, Good, HSG A
0170 56 Weighted Average
0120 39 70.59% Pervious Area
0.050 98 29.41% Impervious Area

Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft} (fi/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 2S: Proposed North
Hydrograph

K §8 HN N S D __f'ff ST AULAD NN B NS
811;[ | I LN U U D S 'NOAA 24 hr D ﬁf
ot IS R S - 2-Year Ramfall 3.38"
orz| | --Runoff Area=0.170 ac -
s 001: 1 Runoff Volume—573 cf_ j
N RIS Runoff Depth 0.93"
= oor| L L ... Tc=6.0. min..
s | T _CN=39/98"

>|A|'.A s .-‘ “‘! " - - & . g 4 . ! o . .. /. ! . /
0 2 4 8 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 33 40 42 44 46 48
Time {hours)
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230205 Failure NOAA 24-hr D 2-Year Rainfali=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
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Summary for Subcatchment 38: Existing South

Runoff = 047 cfs@ 12.26 hrs, Volume= 2,399 cf, Depth= 0.96"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfali=3.38"

Area{ac) CN Description
0.210 98 Paved parking, HSG A
0.050 39 >7b% Grass cover, Good, HSG A
0.430 30 Woods, Good, HSG A
0.690 51 Weighted Average
0.480 31  69.57% Pervious Area
0.210 98 30.43% Impervious Area

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

17.1 100 0.0330 0.10 Sheet Flow, Sheet Flow
Woods: Light underbrush n=0.400 P2= 3.38"
0.6 110 0.0360 3.05 Shallow Concentrated Flow, Shallow Concentrated

Unpaved Kv= 16.1 fps

17.7 210 Total

Subcatchment 3S: Existing South

Hydrograph
vl | T 7 NOAA 24-hr D
od. . 2-Year Rainfall=3.38""
oas. e Runoff Area“o 690 ac -
| | e Runoff Volume=2,399 cf -
g BENY < _.Runoff Depth=0.96" _
g o < _Flow Length=210"_
. | Te=17.7 min_
0.1 ; | P
ol ! ] %%L". : o 7 '5“f“”:-i““l_ 7
o ' /;W 7

td ..H.{'u — - - -
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 43
Time (hours)
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NOAA 24-hr D 2-Year Rainfall=3.38"
Printed 11/17/2023
Page 5

230205 Failure

Prepared by Nelson Engineering Associates
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC

Summary for Subcatchment 48: Controlied

Runoff = 146 cfs@ 12.13 hrs, Volume= 5,369 cf, Depth= 2.90"

Routed to Pond 5P : 72 SC740s

Runoff by SCS TR-20 method, UH=8CS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfali=3.38"

Area {ac) CN Description
0.470 98 Paved parking, HSG A
0.040 39 >75% Grass cover, Good, HSG A
0.510 93 Weighted Average
0.040 39 7.84% Pervious Area
0470 98 92.16% Impervious Area
Te Length Slope Velocity Capacity Description
(min)  (feet) (ft/ity  (ft/sec) (cfs)
6.0 Direct Entry, NJDEP minimum’
Subcatchment 4S: Controlled
Hydrograph
| NOAA24-hrD
2-Year Ramfall’"3 38"
| Runoff Area--0 510 ac
1] Runoff Volume-5 369 cf
£ | Runoff Depth =2, 90"
E
& b - Tc=6.0 mm
~ CN=39/98
oY - — /W/ /7 //,’///’Z"
0 2 4 6 810 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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230205 Failure NOAA 24-hr D 2-Year Rainfali=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
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Summary for Pond 5P: 72 SC740s

Inflow Area = 22,216 sf 92.16% Impervious, Inflow Depth = 2.90" for 2-Year event
Inflow = 146 cfs @ 12.13 hrg Volume= 5,369 cf

Qutflow = 0.32cfs@ 12.45 hrs, Volume= 5,354 cf, Atten=78% Lag= 19.2 min
Primary = 0.32cfs@ 12.45 hrs, Volume= 5,354 cf

Routed to Link 7L : Proposed Runoff

Routing by Stor-ind method, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
Starting Elev= 91.06' Surf.Area= 0.057 ac Storage= 0.050 af
Peak Elev= 92.29'@ 12.45 hrs Surf.Area= 0.057 ac Storage= 0.098 af (0.048 af above start)

Plug-Flow detention time=420.8 min calcuiated for 3,184 cf (69% of inflow)
Center-of-Mass det. time=148.5 min ( 905.6 - 757.2 )

Volume invert Avail.Storage Storage Description
#1A 89.71° 0.053 af 77.50'W x 32.10'L. x 3.50'H Field A
0.200 af Overall- 0.067 af Embedded= 0.132 af x 40.0% Voids
#2A 90.21' 0.067 af ADS_StormTech SC-740 +Capx 64 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overlap
64 Chambers in 16 Rows

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing invert Outlet Devices
#0  Primary 93.21' Automatic Storage Overflow{Discharged without head)
#1  Primary 91.068' 12.0" Round RCP_Round 12"

L=12.0'" RCP, sq.cut end projecting, Ke= 0.500
Inlet/ Outlet invert=91.06'/ 81.00' S=0.0050"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Flow Area=0.79 sf

#2 Device 1 91.06' 2.5" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3 Device 1 82.00' 4.0" Vert. Orifice/Grate C= 0,600 Limited to weir flow at low heads
#4  Device 1 93.15' 4.0'iong Sharp-Crested Rectangular Wei2 End Contraction(s)

Primary OutFlowMax=0.32 cfs @ 12.45 hrs HW=92.29" (Free Discharge)
1=RCP_Round 12"(Passes 0.32 cfs of 2.81 cfs potential flow)
2=Qrifice/Grate (Orifice Controls 0.17 cfs @ 5.11 fps)
3=0rifice/Grate(Orifice Controls 0.15 cfs @ 1.83 fps)
=Sharp-Crested Rectangular Weif Controls 0.00 cfs)
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230205 Failure NOAA 24-hr D 2-Year Rainfall=3, 38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g sin 12606 © 2022 HydroCAD Software Solutions LLC Page 7

Pond 5P: 72 SC740s
Hydrograph

inflow
1 Primary

Inflow Area-22 216 sf
. Peak Elev=92.29'
. .Storage=0.098 af

-
:

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 ‘30‘ 32‘”311‘”36 38 40 42 44 46 48
Time {hours)
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230205 Failure NOAA 24-hr D 2-Year Rainfall=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 6S: Uncontrolled Areas

[45] Hint: Runoff=Zero

Runoff = 0.00cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Link 7L : Proposed Runoff

Runoff by SCS TR-20 method, UH=SCS, Split Pervicus/mperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.38"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.150 30 Woods, Good, HSG A

0.220 33 Weighted Average
0.220 33  100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) {feel) (fi/ft)  {ft/sec) (cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 6S: Uncontrolled Areas
Hydrograph

R N NOAA24hrD
2-Year Ramfall 3 38"
Runoff Area-O 220 ac

Runoff Volume-—o cf

3
: Runoff Depth=0.00"
~ Tc=6.0 min
CN 33/0

6“ 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours}
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230205 Failure NOAA 24-hr D 2-Year Rainfall=3.38"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 9

Summary for Link 7L: Proposed Runoff

Inflow Area = 31,799 sf 64.38% Impervious, Inflow Depth > 2.02" for 2-Year event
Inflow = 0.32cfs@ 12.45 hrs, Volume= 5,354 cf
Primary = 0.32cfs@ 12.45 hrs, Volume= 5,354 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 7L: Proposed Runoff
Hydrograph

Inflow

0.36- B Primary

o34} |
0.32- ’ -7 i .. .
o3 -
o8 Ll
o286 -7}

g2t L n o
k- R
o]
VAR R B
oasf -]
RPE S I
oazf .- L

CRE S

oos:f 4 o
X e
Y A
vo2l

=

R

NN
%%

T

e

Flow (cfs}

Time {hours}
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 10

Summary for Subcatchment 1S: Existing North

Runoff = 058cfs@ 12.13 lws, Volume= 2,256 cf, Depth= 2.96"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Spilit Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area{ac) CN Description

0.120 98 Paved parking, HSG A
0.090 39 >75% Grass cover, Good, HSG A

0210 73 Weighted Average
0.090 39 42.86% Pervious Area
0.120 98 57.14% Impervious Area

Tc Length Slope Velocity Capacity Description
{min} {feef) {ft/ft) (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum

Subcatchment 18: Existing North

Hydrograph

~'NOAA 24-hrD

o5l 10-Year Ra|nfall"5 23“""

g Runoff Area=0.210 ac

o4 _Runoff Volume=2,256 cf
g oas- Runoff Depth 2.96"
& oaf Tc--GOmm,,

CN 39/98._

0.2- ;

0.15-6 o

of .

o Gz

....,..‘,.,..I... (,'. . - . u
1} 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 35 40 42 44 46 48
Time (haurs)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 2S: Proposed North

Runoff = 0.24cfs@ 12.13 hrs, Volume= 1,015 cf, Depth= 1.64"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervicus/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area (ac) CN Description
0.050 98 Paved parking, HSG A
0.120 39 >75% Grass cover, Good, HSG A
0.170 56 Weighted Average
0120 39 70.59% Pervious Area
0.050 98 29.41% Impervicus Area

Te Length Slope Velocity Capacity Description
(min)  {feet) (ft/ft)  (ft/sec) (cfs)
6.0 Direct Enfry, NODEP minimum

Subcatchment 2S: Proposed North

Hydrograph
0.24° NOAA 24 hr D _
022, 10-Year Rainfall=5. 23"-- .
O‘:z Runoff Area=0.170 ac -
one Runoff Volume=1,015 cf -
I Runoff Depth=1.64""
3 it N . Te=6. O mm'_'
Ojii j, (:hL~39ﬂ98_

c 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time (hours)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 35: Existing South

Runoff = 0.73cfs@ 12.26 hrs, Volume= 3,852 cf Depth= 1.54"
Routed to nonexistent node 3L

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, d{= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.23"

Area (ac) CN Description
0.210 98 Paved parking, HSG A
0.050 39 >75% Grass cover, Good, HSG A
0.430 30 Woods, Good, HSG A
0.690 51 Weighted Average
0.480 31  69.57% Pervious Area
0.210 98 30.43% Impervious Area

Tc Length Slope Velocity Capacily Description
{min) (feet) (ft/fty  (fi/sec) {cfs)

17.1 100 0.0330 0.10 Sheet Flow, Sheet Flow
Woceds: Light underbrush n= 0400 P2= 3.38"
0.6 110 0.0360 3.05 Shallow Concentrated Flow, Shallow Concentrated

Unpaved Kv=16.11ps

17.7 210 Total

Subcatchment 38: Existing South

Hydrograph

T S 2 R NOAA24hrD

oes | L1 10-Year Rainfall=5.23"

B Runoff Area—O 690 ac-

054" Runoff Volume=3,852 cf
go-;j_ " Runoff Depth=1.54"
€ oas| | T Flow / Length=210""

oo [T e - Te=17.7 min

PO R RR AR RN ~ CN=31/98

o5 o

(RE I R B ,,

" /W//?,WW/W

O 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48
Time {(hours)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 ©-2022 HydroCAD Software Solutions LLC Page 13

Summary for Subcatchment 4S: Controlled

Runoff = 227 cfs @ 12.13 hrs, Volume= 8,554 cf, Depth= 4.62"
Routed to Pond 5P : 72 SC740s

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/imperv., Time Span= 0.00-48.00 hrs, di= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5,23"

Area (ac) CN Description
0.470 98 Paved parking, HSG A
0.040 39 >75% Grass cover, Good, HSG A
0.510 93 Weighted Average
0.040 39 7.84% Pervious Area
0.470 98 92.16% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/'ft)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 4S: Controlled
Hydrograph

. i i i § l -

o NOAA24 hrD
10-Year Ramfall-~5 23"
Runoff Area-O 510 ac
o Runoff Volume=8,554 cf
o Runoff Depth-4 62"
L - Tc=6.0 min

: CN 39/98

Flow (cfs)

0 2 4 6 8 10 12 14 16 18 20 22 24 26 25 30 32 34 36 36 40 42 44 46 48
Time {hours)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g s/n 12606 © 2022 HydroCAD Software Solutions LLC Page 14

Summary for Pond 5P: 72 SC740s

Inflow Area = 22,216 sf, 92.16% Impervious, Inflow Depth = 4.62" for 10-Year event
Inflow = 227 cfs @ 12.13 hrs, Volume= 8,554 cf

Qutflow = 0.70cfs @ 12.34 hrs, Volume= 8,639 cf Atten=69% Lag= 12.8 min
Primary = 0.70c¢fs @ 12.34 hrs, Volume= 8,539 cf

Routed to Link 7L : Proposed Runoff

Routing by Stor-Ind method, Time Span= 0.00-48.00 hrs, di= 0.05 hrs
Starting Elev= 91.06' Surf.Area= (L.057 ac Storage= 0.050 af
Peak Elev= 93.17'@ 12.34 hrs Surf.Area= (.057 ac Storage= 0.120 af {0.070 af above start)

Plug-Flow detention time=319.6 min calculated for 6,371 cf {74% of inflow)
Center-of-Mass det. time=127.7 min (877.3-749.6 )

Volume Invert Avail.Storage Storage Description
#1A 89.71 0.053 af 77.50'W x 32.10'L. x 3.50'H Field A
0.200 af Overall- 0.067 af Embedded= (1,132 af x 40.0% Voids
#2A 90.21' 0.067 af ADS_StormTech SC-740 +Capx 64 Inside #1

Effective Size= 44.6"W x 30.0"H => 6.45 sf x 7.12'L = 45.9 cf
Overall Size= 51.0"W x 30.0"H x 7.56'L with 0.44' Overiap
64 Chambers in 16 Rows

0.120 af Total Available Storage

Storage Group A created with Chamber Wizard

Device Routing Invert _Outiet Devices
#0  Primary 93.21'" Automatic Storage Overflow(Discharged without head)
#1  Primary 91.06' 12.0" Round RCP_Round 12"

L=12.0" RCP, sq.cutend projecting, Ke=0.500
Inlet / Outlet Invert= 91.068'/ 91.00' S=0.0050"" Cc=0.900
n=0.011 Concrete pipe, straight & clean, Fiow Area= 0.79 sf

#2  Device 1 91.06' 2.5" Vert. Orifice/Grate C= 0.800 Limited to weir flow at low heads
#3 Device 1 92.00' 4.0" Vert. Orifice/Grate C= 0.800 Limited to weir flow at low heads
#4  Device 1 93.15' 4.0' long Sharp-Crested Rectangular Wei End Contraction(s)

Primary OutFlowMax=0.69 cfs @ 12.34 hrs HW=93.17' (Free Discharge)
1=RCP_Round 12"(Passes 0.69 cfs of 4.80 cfs potential flow)
2=0rifice/Grate (Orifice Controls 0.23 cfs @ 6.82 fps)
3=0rifice/Grate (Orifice Controls 0.42 cfs @ 4.82 fps)
=Sharp-Crested Rectangular WeifWeir Controls 0.04 cfs @ 0.47 {ps)
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NOAA 24-hr D 10-Year Rainfall=5.23"

230205 Failure _
Prepared by Nelson Engineering Associates Printed 11/17/2023
HydroCAD® 10.20-2g sin 12606 © 2022 HydroCAD Software Solutions LLC Fage 15
Pond 5P: 72 SC740s
Hydrograph
- H Infiow
B Primary

| 2.27¢ls |

i _Wlnflow Area—22 216 sf
Peak Elev=93.17'
TStorage}—O:.1=20 af

Flow (cfs}

o 2 :t 6 8 1012141618202224262830323436384042444648
Time {hours)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
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Summary for Subcatchment 6S: Uncontrolled Areas

Runoff = 0.00 cfs @ 16.94 hrs, Volume= 51 cf, Depth= 0.06"
Routed to Link 7L ; Proposed Runoff

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-48.00 hrs, dt= 0.05 hrs
NOAA 24-hr B 10-Year Rainfall=5.23"

Area (ac) CN Description
0.070 39 >75% Grass cover, Good, HSG A
0.150 30 Woods, Good, HSG A

0.220 33 Weighted Average
0.220 33 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) {fi/fl)  (ft/sec) {cfs)
6.0 Direct Entry, NJDEP minimum’

Subcatchment 6S: Uncontrolled Areas

Hydrograph
ooz NOAA 24- hr D
oot | 10-Year Rainfall=5.23"
oot B “Runoff Area-—O 220 ac -
LT I B Runoff Volume=51 cf -
o 0004} Py "
3 ooor|” Run:off Iepth-O 06
. 0.001{ ' TC—G 0 min
0.001-
oooocf [ CN 33I0
0.000-} _ 4o o
0.000 "
sovo-f | L DL N S SN SRR S P AP SIO U
ol | | | o
oﬁ’TW /Z,// N o WAWWW
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Time (hours)
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230205 Failure NOAA 24-hr D 10-Year Rainfall=5.23"

Prepared by Nelson Engineering Associates Printed 11/17/2023
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Summary for Link 7L: Proposed Runoff

inflow Area = 31,799 st 64.38% Impervious, Inflow Depth > 3.24" for 10-Year event
inflow = 0.70cfs @ 12.34 hrs, Volume= 8,589 cf
Primary = 0.70cfs @ 12.34 hrs, Volume= 8,589 cf, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-48.00 hrs, dt= 0.05 hrs

Link 7L: Proposed Runoff
Hydrograph

Inflow
[ Primary

S - _f l_ﬁ |nf|ow Area= 31 ,799 sf

Flow {cfs)
)
-9

Time (hours)
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230205 Drainage NOAA 24-hr D 2-Year Rainfall=3.38"
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Pond 5P: 72 SC740s
Stage-Discharge

- - _—— = - o m e e e aa a a PR ‘ W . . E‘_'] Total
= Sharp-Crested Rectangular Welr ig Discarded
w ‘ 1 Primary
k=
Q
£
c
e B - -
=
fid
=
4O
o
Exfiltration.
0 1
Discharge (cfs)
Pond 5P: 72 SC740s
Stage-Area-Storage
SurfaceHorizontaimVetted Arsa (acras)
0 0.005 0.01 0.0i5 002 0025 003 0035 0.04 0045 0.05 00855 0068 00865 0.07 B Wetled
L B Storage

Elevation (feet}

LA R L “k""i"""i“ ww'-j- 1':-- - --I'H-k-n"l"'- s"--Hl'-v-':-“-ln-w‘- T T "'l""l":‘w"‘ N
0 £.0050,010.6150,020,0250,030,0350,04 0,0450.050.0550.060.0650.07 0.0750.080.0850.090.095 0.1 0.1050.110.1150.12
Storage [acre-feet)
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Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 + Neptune, NJ 07753
{732) 918-2180

Block(s): 3601; Lot(s); 4 NEA! File # 230205
Township of Neptune, Monmouth County, NJ 3536 Highway 66
Date & Time: Friday November 3, 2023 at 9:00 AM Weather conditions at time of test: 32° F., clear
Soil Log Ground Surface Elevation: 95.0% SB#1 Soil boring at northeast of proposed parking
Depth Pescription Munsell

0" - 20" Very dark gray sandy clay loam, subangular structure, moist, firm, and with an 10 YR 31

abrupt (1" Max.) boundary

20" - 28" Light brownish gray sand with some silt, fine granular structure, moist, {friable, 10 YR 6/2
and with an abrupt {1" Max.) boundary

28" - 66" Brownish yellow sandy clay loam, subangutar structure, moist, friable, and with 10 YR 6/6
a gradual (5" Max.) boundary

68" - 79" Very pale brown sand with some silt, fine granular structure, moist, friable, and 10 YR 713
with a clear (2.5" Max.) boundary

79" - 108" Yellowish brown sand with some silt and 20% gravel throughout, medium to 10 YR 5/6

fine granular structure, moist and loose
No water seepage encountered Expected seasonal high water table (SHWT) elevation: deeper than 86.0
Depth to expected seasonal high water table (SHWT): deeper than 108" (9.0") Samples taken at 50" & 90"
Y v X /3/ 223
Matthew R. DuBois, P.E., C.M.E. Date
{SEAL)
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Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 = Neptune, NJ 07753
(732) 918-2180

Block(s): 3601; Lot{s); 4 NEAI File # 230205

Township of Neptune, Monmouth County, NJ 3536 Highway 66
Date & Time: Friday November 3, 2023 at 9:45 AM Weather conditions at time of test; 36° F,, clear
Soil Log Ground Surface Elevation: 92.5¢ S$Bi#2 Solf boring at southeast of proposed parking
Depth Description Munsell
0" -13" Gray loamy sand, medium to fine granular structure, moist, loose, and with a 10 YR 5/1

clear {2.5" Max.) boundary

13"- 22" Dark yeltowish brown silt and sand, fine granular structure, moist, firm, and with 10 YR 4/6
an abrupt {1" Max.) boundary

22" - 48" Light yellowish brown silty sand, fine granular structure, moist, friable, and with 10 YR 6/4
a gradual (5" Max.) boundary

48" - 78" Yellowish brown sand with some silt and 20% gravel throughout, medium to 10 YR 5/4
fine granular structure, moist, friable, and with a clear (2.5" Max.) boundary

78" - 84" Pale brown sand with some silt, fine granular structure, moist, friable, with 10 10 YR 6/3
YR 4/2 mottles from 80" and an abrupt (1" Max.) boundary

84" - 90" Brownish yellow sandy clay, fine granular structure, moist, plastic, and with a 10 YR 6/6
clear (2.5" Max.) boundary

20" - 412" Gray clay, massive structure, moist, plaslic, and with an abrupt (1" Max.) 10 YR 6/1
boundary
112" - 126"  Pale brown sand wilh some silt, fine granuiar structure, moist and friable 10 YR 6/3
No water seepage encountered Expected seasonal high water table (SHWT) elevation: 85.8
Depth to expected seasonal high water table (SHWT): 80" (6.7) Samples taken at 80", 86" & 115"
for gty n/3/ 2¢%
Matthew R. DuBois, P.E., CM.E. Date
(SEAL)
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Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 « Neptune, NJ 07753
{732) 918-2180

Block(s): 3601; Lot(s); 4 NEAI File # 230205
Township of Neptune, Monmouth County, NJ 3536 Highway 66
Date & Time: Friday November 3, 2023 at 10:30 AM Weather conditions at time of test: 40° F., clear
Soil Log Ground Surface Efevation: 94.0+ SB#3 Soil boring at southwest of proposed parking
Depth Description Munsell

0" - 4" Gray loamy sand, medium to fine granular structure, moist, loose, and with a 10 YR 5/1

clear (2.5" Max.} boundary

14" - 20" Dark yellowish brown silt and sand, fine granular structure, moist, firm, and with 10 YR 4/6
an abrupt (1" Max.) boundary

20" - 37" Light yellowish brown silty sand, fine granular structure, moist, friable, and with 10 YR 6/4
a gradual (5" Max.} boundary

37 -61" Yellowish brown sand with some silt and 20% gravel throughout, medium to 10 YR 5/4
fine granular structure, molst, friable, and with a clear (2.5" Max.) boundary

61" - 79" Pale brown sand with some siit, fine granular structure, moist, friable, and with 10 YR 6/3
an abrupt {1" Max.) boundary

79" - 8g" Gray clay, massive structure, moist, plastic, and with an abrupt (1" Max.) 10 YR 61
boundary
6" - 108" Pale brown sand with some silt, fine granular structure, moist, friable, and with 10 YR 6/2

10 YR 6/6 mottles throughout

No water seepage encountered Expected seasonal high water table (SHWT) elevation: 86.8
Depth to expected seasonal high water table (SHWT): 86" (7.2") Samples taken at 70" & 95"
GoA P /3 2023
Matthew R. DuBais, P.E., C.M.E. Date
{SEAL)
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lelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 « Neplune, NJ 07753

(732) 918-2180

Block(s}): 3601; Lot(s); 4 NEAI File # 230205
Township of Neptune, Monmouth County, NJ 3536 Highway 66
Date & Time: Friday November 3, 2023 at 8:00 AM Weather conditions at time of test: 30° F., clear
Soil Log Ground Surface Elevation: 95.5¢ SB#4 Soil boring at northwest of proposed parking
Bepth Description Munsell

o" - 28" Gray loamy sand, medium to fine granular structure, moist, loose, and with a 10 YR 5/1

gradual (5" Max.) boundary

28" - 37" Dark yellowish brown silt and sand, fine granular structure, moist, firm, and with 10 YR 4/6
an abrupt (1" Max.) boundary

37 - 52" Light yeltowish brown silty sand, fine granular struclure, moist, friable, and with 10 YR 6/4
a gradual (8" Max.) boundary

52" - 63" Brown silly sand, fine granular structure, moist, friable, and with a clear (2.5" 10 YR 4/3
Max.) boundary

63" - 70" Yellowish brown sand with some silt and 20% gravel throughout, medium to 10 YR 5/4
fine granuwar structure, moist, friable, and with a clear (2.5" Max.) boundary
7o"-77 Light brownish gray silty sand with 40% gravel throughout, fine granular 10 YR 6/2
structure, moist, friable, and unable to advance auger below 77" due to coarse
fragmenis
Mo water seepage encountered Expecied seasonal high water table (SHWT) elevation: 86.8
Depth to expected seasonal high water table (SHWT): 86" (7.2") Samples taken at 55" & 72"
Y ke 0/3/ 2222
Matthew R. DuBois, P.E., C.M.E. Date
(SEAL)
-52 .
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Nelson Engineering Associates, Inc.

CONSTANT HEAD TUBE PERMEAMETER TEST

Block(s): 3601; Lot(s); 4

Township of Neptune, Monmouth County, NJ

SBi Sample Depth: 50"

SAMPLE LENGTH (CM) =
SAMPLE AREA (CM2) =
TIME (SEC) =

VOLUME (ML) =

HEAD (CM) =
PERMEABILITY (CM/SEC) =
PERMEABILITY (IN/HR) =
PERMEABILITY CLASS =

SB# Sample Depth: 90"

SAMPLE LENGTH (CM) =
SAMPLE AREA (CM2) =
TIME (SEC) =

VOLUME (ML) =

HEAD (CM) =
PERMEABILITY (CM/SEG) =
PERMEABILITY (INFHR) =
PERMEABILITY CLASS =

(732) 918-2180

444 Neplune Boulevard, Suite 4 » Neptune, NJ 07753

NEAI File # 230205

Date of test: Monday November 6, 2023

Undisturbed Disturbed
REPLICATE A REPLICATE B
7.5 7.5
31.65 31.65
600 600
20 20
51.5 51.5
0.0002 0.0002
0.2 0.2
K-1 K1
REPLICATE A REPLICATE B
7.5 7.5
31.65 31.65
60 60
275 260
51.5 51.5
0.0211 0.0199
30 28
K- K-5

I hereby certify, to the best of my professional knowledge and belief, that the above infermation is true and
accurate. | am aware {hat falsification of data is a violation of the Water Poliution Control Act (N.J.S.A. 58: 10A-
et. Seq.) and is subject to penalties as prescribed in N.J.A.C. 7:14-8.

W/t 227
Matthew R. DuBais, P.E., C.M.E. Date
(SEAL)
-53-

MORE THAN 20 IN/HR = K-5

6 - 20 IN/HR = K-4
2-6INMHR = K-3
0.6-2INMHR = K-2
0.2-0.6INHR = K-1

LESS THAN 0.2 IN'HR = K-0

SITE & TRAFFIC ENGINEERING + LANDSCAPE ARCHITECTURE + LAND SURVEYING & MAPPING



Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 « Neptune, NJ 07753
(732) 918-2180

CONSTANT HEAD TUBE PERMEAMETER TEST

Block(s): 3601; L.ot(s); 4 NEAI File # 230205
Township of Neptune, Monmouth County, NJ Date of test: Monday November 6, 2023
Undisturbed Disturbed
SB#2 Sample Depth: 115"
REPLICATE A REPLICATE B
SAMPLE LENGTH {CM) = 7.5 7.5
SAMPLE AREA {CM2) = 31.65 31.65
TIME (SEC) = 300 300
VOLUME (ML) = 200 185
HEAD (CM) = 51.5 51.5
PERMEABILITY (CM/SEC) = 0.0031 0.0028
PERMEABILITY (INHR) = 4 4
PERMEABILITY CLASS = K-3 K-3

| hereby certify, to the best of my professional knowledge and belief, that the above information is true and
accurate. | am aware that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58: 10A-
et. Seq.) and is subject to penalties as prescribed in N.J.A.C. 7:14-8.

MORE THAN 20 IN/HR = K-5

B 11/6 /2023 6 -20 INHR = K-4
Matthew R. DuBois, P.E., C.M.E. Date 2.6 INHR = K-3
(SEAL) 0.6-2 INHR = K-2

- 0.2-0.6 INHR = K-1
LESS THAN 0.2 IN/HR = K-0-

-54-
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Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 + Neptune, NJ 07753
(732)918-2180

CONSTANT HEAD TUBE PERMEAMETER TEST

Block(s): 3601; Lot(s); 4 NEAlFile # 230205
Township of Neptune, Monmouth County, NJ Date of test: Monday November 6, 2023
Undisturbed Disturbed
SB#3 Sample Depth: 95"
REPLICATE A REPLICATE B
SAMPLE LENGTH (CM) = 7.5 7.5
SAMPLE AREA {CM2) = 31.65 31.65
TIME (SEC) = 600 6C0
VOLUME (ML) = 105 95
HEAD (CM) = 51.5 51.5
PERMEABILITY (CM/SEC) = 0.0008 0.0007
PERMEABILITY (IN/HR) = 1.1 1
PERMEABILITY CLASS = K-2 K-2

Fhereby certify, to the best of my professional knowledge and belief, that the above information is true and
accurate. | am aware that falsification of data is a violation of the Water Poliution Control Act (N.J.S.A. 58; 10A-
et. Seq.) and is subject to penalties as prescribed in N.J.A.C. 7:14-8.

MORE THAN 20 IN/HR = K-5

Y i W/¢ 203 6 - 20 INJHR = K-4
Matthew R. DuBois, P.E., C.M.E. Date 2-6INMHR = K-3
(SEAL) 0.6-2INHR = K-2

0.2-0.6 INHR = K-1
LESS THAN 0.2 IN/HR = K-0

-85
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Nelson Engineering Associates, Inc.

444 Neptune Boulevard, Suite 4 « Nepiune, NJ 07753
{732) 918-2180

CONSTANT HEAD TUBE PERMEAMETER TEST

Block(s): 3601; Lot(s); 4 NEAlI File # 230205
Township of Neptune, Monmouth County, NJ Date of test: Monday Novernber 6, 2023
Undisturbed Disturbed
SB#4 Sample Depth: 72"
REPLICATE A REPLICATE B
SAMPLE LENGTH (CM) = 7.5 7.5
SAMPLE AREA (CM2) = 31,65 31.65
TIME (SEC) = 800 600
VOLUME (ML) = 85 80
HEAD (CM) = 51.5 51.5
PERMEABILITY (CM/SEC) = 0.0007 0.0007
PERMEABILITY (IN/HR) = 0.9 1.0
PERMEABILITY CLASS = K-2 K-5

| hereby certify, to the best of my professional knowledge and belief, that the above information is true and
accurate. | am aware that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58: 10A-
et. 8eq.) and is subject to penalties as prescribed in N.J.A.C. 7:14-8.

MORE THAN 20 INfHR = K-5

W 0/€ /25223 6 - 20 INFHR = K-4
Matthew R. DuBois, P.E., C.M.E. Date 2 -6 INHR = K-3
(SEAL) 0.6 - 2 INHR = K-2

0.2 -0.6 INJHR = K-1
LESS THAN 0.2 IN/HR = K-0

-56-
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~  Hydrolegic Soit Group—Monmouth County, New Jersey 3536 Route 66

Hydrologic Soil Group

Map unit symbol Map unit name -~ Rating b ~ " Acres in AOL ' Percent of AQ|
LasB iLakewood sand, 0to 5 A 15 100.0%
. percent slopes
Totals for Area of interest 1.5 100.0%
Description

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

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

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

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

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

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

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

Rating Options

Aggregation Method: Dominant Condition

Component Percent Culoff: None Specified

Lsba  Natural Resources Web Soil Survey 11712023
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Hydrologic Soil Group—Monmouth County, New Jersey 3536 Roule 86

Tie-break Rule: Higher

Natural Resources Web Sail Survey 1117/2023
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