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Project Description and Methodology

The applicant proposes to improve the existing developed site into 129 one (1), two (2), and
three (3) bedroom apartments in five (5) three (3) story buildings. A 3,600 SF Community
Building is also proposed. The site will be served by a boulevard-style driveway that connects to
Spruce Street. Parking will be provided around the buildings in paved lots with perpendicular
and parallel parking spaces. A total of 246 parking spaces are proposed.

The soil survey identifies that the existing soils are Udorthents, 0% to 8% slopes and Elkton Silt
Loam, 0% to 2% slopes. These soils are classified as Hydrologic Soil Group D and C/D
respectively. We will use HSG “D” for the calculations.

A, Hydrologic Soil Condition
e Use “Good” condition for all pervious areas

B. Design Storms
e 1 yr. Water Quality (NJDEP design storm)
e 2 yr. storm, Region C, 24 hour (Allowable Discharge = 50% of pre-

developed flow)

e 10 yr. storm, Region C, 24 hour (Allowable Discharge = 75% of pre-
developed flow)

e 100 yr. storm, Region C, 24 hour (Allowable Discharge = 80% of pre-
developed flow)

The stormwater plan for the project will incorporate the “green infrastructure” measure of
Filterra Bioretention Systems to provide water quality treatment. This configuration was
modeled using the Bentley Pond Pack program. A combination extended detention basin and
infiltration basin (Green Infrastructure) will be used to provide quantity control. Soil testing
completed in the area of the basin showed permeability rates in loamy sand layers of 2 to 4.5
in/hr. A seasonal high water table was found at elevation 71. Soil testing results are included in
Appendix A of this report.

The proposed project will not create an annual recharge deficit per GSR-32 calculation and,
therefore, groundwater recharge measures are not required.

The existing and developed Drainage Area Plans are included in Appendix B of this report.
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iap Unit Description: Uderlhents, stratified substratum, 0 to 8 percent slopes---Mercer County,
New Jersey

Mercer County, New Jersey

UdstB—Udorthents, stratified substratum, 0 to 8 percent
slopes

Map Unit Setting
National map unit symbol: 4jq2
Elevation: 3010 1,500 feet
Mean annual precipitation: 28 1o 59 inches
Mean annual air temperature; 46 1o 79 degrees F
Frost-free perfod: 161 to 231 days
Farmiand classification: Not prime farmland

Map Unit Composition
Udorthents, stratified substratum, and simifar soils: 5 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Udorthents, Stratified Substratum

Setting
Landform: Low hills
Down-siope shape: Linear
Across-slope shape: Linear
FParent material: Loamy lateral spread deposits aver gravelly lateral
spread deposits

Typical profile
A -0to 10inches: sand
C - 10to 72 inches: gravelly coarse sand

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (6.00 to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated}: None specified
Land capability classification (nonirrigated): 3w
Hydrelogic Soil Group: D
Hydric soil rating: No

o

USDA Natural Resources Web Soil Survey -- 7/26/2021
=8 Conservation Service Nationat Cooperative Soil Survey Page 1 of 2
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iap Unif Description: Udorthents, stratified substratum, 0 to 8 percent slopes---Mercer County,

New Jersey
Minor Components
Urban land
Percent of map unit: 5 percent
Landform: Low hills
Landform position (three-dimensional): L.ower third of mountainflank
Down-slope shape: Linear, convex
Across-slope shape: Linear
Hydric soil rating: Unranked
Data Source Information
Soil Survey Area:  Mercer County, New Jersey
Survey Area Data: Version 16, Jun 1, 2020
Ushs  Natural Resources Web Soil Survey - 712612021
«48%  Conservation Service National Cooperative Soil Survey Page 2 of 2
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tap Unit Description: Elkton silt loam, 0 to 2 percent siopes-—Mercer County, New Jersey

Mercer County, New Jersey

EkbA—ElIkton silt [oam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 4jmh
Elevation: 0to 200 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature: 46 10 79 degrees F
Frost-free period: 131 to 178 days
Farmiand classification: Farmland of statewide importance, if drained

Map Unit Composition
Elkton and similar soifs: 85 percent
Minor components: 15 percent
Esfimates are based on chservations, descriptions, and transects of
the mapunit.

Description of Elkton

Setting
Landform: Marine terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty eclian depaosits over loamy alluvium andfor
foamy marine deposits

Typical profile
Ap - 0 to 6inches: silt loam
BAg - 6 to 10 inches: silty clay
Big - 10 to 25 inches: clay
Cg - 25 {o 60 inches: silty clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature. More than 80 inches
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low
to maoderately high (0.00 {o 0.20 in/hr)
Depth to watsr table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High {about 9.9 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated). 3w
Hydrologic Soif Group: C/D
Hydric soil rating: Yes

o

usA  Natural Resources Web Soil Survey . 72612021
w8  Conservation Service National Cooperative Soif Survey Page 10of 2
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Itap Unit Description: Elkion silf foam, 0 to 2 percent slopes-—Mercer County, New Jersey

Minor Components

Fallsington
Percent of map unit: 5 percent
Landform: Flats, depressions
Landform position (two-dimensional): Toeslope
Landform position (thres-dimensional): Base slope
Down-siope shape: Linear, concave
Across-siope shape: Linear, concave
Hydric soif rating: Yes

Woodstown
Percent of map unit: 5 percent
Landform: Flats, drainageways
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Linear, concave
Hydric soil rating: No

Keyport
Percent of map unit: 5 percent
Landform: Depressions, flals
Landform position (fwo-dimensional): Toeslope
Landform position (three-dimensional}: Base slope
Down-siope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: No

Data Source Information

Soil Survey Area: Mercer County, New Jersey
Survey Area Data: Version 16, Jun 1, 2020

s

UspA  Natural Resources Web Sail Survey = 7126/2021
Conservation Service National Cooperative Soil Survey Page 2 of 2
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ROUTING SUMMARY SHEET

Existing and Proposed Flow to POA C

Existing Proposed
2 YEAR Storm 1.28 cfs 0.74 cfs
10 YEAR Storm 2.0 cfs 0.93 cfs

100 YEAR Storm 3.38 cfs 1.43 cfs



EXISTING POAA,B&C
FLOW CALCULATIONS

| 2.



Type.... Runcff CN-Area Page 5.01
Name.... EXIST TO POA A

File.... F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres &C sucC CN
Open Space- Good condition; grass c 80 .740 80.00
Woods-Good Condition 77 3.740 77.00
Impervious-Roof/Parking 98 1.820 98.00
COMPOSITE AREA & WEIGHTED CN —---> 6.300 83.42 (83)
S/N: 5Seddc792-eed7-413c-9f7c-e419572d98eb\! Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 4:44 PM 9/22/2021

IS



TYE&... » Tg Calies Page 4.01
Name.... EXIST TO POA A
File.... F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw
TIME OF CONCENTRATION CALCULATOR
Segment #1: Tc: TR-55 Shallow
Hydraulic Length 180.00 ft
Slope .004000 ft/ft
Paved
Avg.Velocity 1.29 ft/sec
Segment #1 Time: 0389 hrs
Segment #2: Tc: TR-55 Sheet
Mannings n .2400
Hydraulic Length 20.00 ft
2yr, 24hr P 3.3000 in
Slope .020000 ft/ft
Avg.Velocity .09 ft/sec
Segment #2 Time: 0646 hrs
Segment #3: Tc: TR-55 Shallow
Hydraulic Length 560.00 ft
Slope .022000 ft/ft
Unpaved
Avg.Velocity 2.39 ft/sec
Segment #3 Time: 0650 hrs
Total Te: 1685 hrs
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\] Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 4:44 PM 9/22/2021

|



T8\ .
... EXIST TO POA A

Name .

Fil&.. ..

Tc Calcs

F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw

Page 4.02

SCS TR-55 Sheet Flow

To = (007 * ((g * LE)**0.8)) 4 ((B**.5) * (SfF%,4})
Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %
==== SCS TR-55 Shallow Concentrated Flow == S e
Unpaved surface:
¥V = 16.1345 % (SE£+*%0.,5)
Paved surface:
Vv = 20.32B2 * (SE£**0.5)
Tc = (Lf / V) / (3600sec/hr)
Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
'S/N: S5eddc792-eed7-413c-9f7c-2419572d98eb\: Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 4:44 PM 9/22/2021

D



Type.... Unit Hyd. Summary Page 6.03
Name.... EXIST TO PCA A Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Existing Flow toc POA A.ppw

SCS UNIT HYDROGRAPH METHOD

STCRM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - NJDEP Water Qual

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO PCA A 1
Te = ,1685 hrs

Drainage Area = 6.300 acres Runoff CN= 83

Computational Time Increment = .02247 hrs
Computed Peak Time = 1.1684 hrs
Computed Peak Flow = 3.77 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1500 hrs
Peak Flow, Interpolated Output = 3.67 cfs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TO POA A

CN = 83

Area = 6.300 acres
S = 2.0482 in

0.28 = .4096 in

Cumulative Runoff

.2445 in
.128 ac-ft

HYG Volume... .128 ac—-ft (area under HYG curve)
kk*x* SCS UNIT HYDROGRAPH PARAMETERS *#***#

Time Concentration, Tc = .16852 hrs (ID: EXIST TO POA A)
Computational Incr, Tm .02247 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, aqp = 42,36 cfs

Unit peak time Tp = .11235 hrs

Unit receding limb, Tr = .44938 hrs

Total unit time, Th = .56173 hrs
S/N: 15f05b67-0cd4b-4428-ba6f-e91lb5ecaddbec\] Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:22 PM 7/29/2021

o



Type.... Unit Hyd. Summary Page 6.05
Name.... EXIST TO POA A Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24.0000 hrs Rain Depth = 3.3000 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA A 2
T = .1685 hrs

Il

Drainage Area 6.300 acres Runoff CN= 83

Computational Time Increment = .02247 hrs
Computed Peak Time = 12.1559 hrs
Computed Peak Flow = 12.02 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Cutput = 12.1500 hrs
Peak Flow, Interpolated Output = 11.93 efs
DRAINAGE AREA
ID:EXIST TO POA A
CN = 83
Area = 6.300 acres
3 = 2.0482 in
0.28 = .4096 in
Cumulative Runoff
1.6916 in
.888 ac-ft
HYG Volume... .888 ac—ft (area under HYG curve)

**x%%* SCS UNIT HYDROGRAPH PARAMETERS *****

.16852 hrs (ID: EXIST TO POA A)
.02247 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 42,36, €fs

Unit peak time Tp = .11235 hrs

Unit receding limb, Tr = .44938 hrs

Total unit time, Th = 56173 hrs
S/N: 15f05b67-0cdb-4428-ba6f-e91bbeaddbec\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:23 PM 7/29/2021

Il



Type.... Unit Hyd. Summary Page 6.08
Name.... EXIST TO POA A Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw

SCS UNIT HYDROGRAPH METHOCD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.0000 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - Region C Z24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\11075372\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TC POA A 10
Té = ,1685 hrs

Drainage Area 6.300 acres Runoff CN= 83

Computational Time Increment = .02247 hrs
Computed Peak Time = 12.1559 hrs
Computed Peak Flow = 22..30 cfs

Time Increment for HYG File .0500 hrs
Peak Time, Interpclated Output 12.1500 hrs
Peak Flow, Interpolated Output = 22.18 cfs

DRAINAGE AREA

ID:EXIST TO POA A

CN = 83

Area = 6.300 acres
S = 2.0482 in

0.28 = .4096 in

Cumulative Runoff

Bl el 0
1.666 ac-ft

HYG Volume... 1.666 ac—-ft (area under HYG curve)
*k*k%k* §C8 UNIT HYDROGRAPH PARBRMETERS ****%*

Time Concentration, Tc = .16852 hrs (ID: EXIST TO POA A)
Computational Incr, Tm .02247 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 42.36 cfs

Unit peak time Tp = 1235 hes

Unit receding limb, Tr = .44938 hrs

Total unit time, Th = .56173 hrs
§/N: 15f05b67-0cdb-4428-ba6f-e91b5eaddbec\!: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:23 PM 7/29/2021

| &



Unit Hyd. Summary
EXIST TO POA A

Type....
Name....
File....

Ta

g: 100

F:\1107537A\1107537C\Design\Existing Flow to POA A.ppw

Event:

Page 6.11
100 yr

SCS UNIT HYDROGRAPH METHOD

STORM EVENT:
Duration

Rain Dir

Rain File -ID
Unit Hyd Type
HYG Dir

HYG File - ID
TE

Drainage Area

100

Il

I

year storm

24,0000 hrs Rain Depth = 8.30
F:\1107537A\1107537C\Design\

- Region C 24hr

Default Curvilinear
F:\1107537A\1107537C\Design\
Existing.HYG - EXIST TO POA A 100
.1685 hrs

6.300 acres Runoff CN= 83

Computational
Computed Peak
Computed Peak

T
Fl

Time Increment for HYG File
Interpolated Output
Interpolated Output =

Peak Time,
Peak Flow,

Time Increment

hrs
hrs
cfs

.02247
12,1559
42.66

me
ow

Il

.0500
12.1500
42.48

hrs
hrs
cts

DRAINAGE AREA

ID:EXIST TO POA A

CN
Area

S
U

= 83
6.300
2.0482 in

.4096 in

acres

Il

258

Cumulative Runoff

HYG Volume. ..

6.2643 in
3. 288 ae=E£k

3299 ae=ft

kk%%% SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration,
Computational Incr,

Unit Hyd. Shape
K 483.43/645.
Receding/Rising,

Unit peak,
Unit peak time

Unit receding limb,

Total unit time,

o

.16852 hrs
.02247 hrs

T =
Tm

(ID: EXIST

483.432
.7491 (also, K
1.6698 (solved from K

Factor
333,
Tr/Tp

K

42.36
.11285
.44938
.56173

cfs
hrs
hrs
hrs

gqp =
Tp
Tr
Tb

00 in

(area under HYG curve)

TC POA A)

0.20000 Tp

(37.46% under rising limb)
2/ (1+(Tc/Tp))

.7491)

rS/N:

Bentley PondPack (10.01.04.00)

15£05b67-0cdb-4428-ba6f-

e91b5eaddbec)\:
4:24 PM

19

Bentley Systems, Inc.

7/29/2021



Type.... Runoff CN-Area Page 5.01
Name.... EXIST TO POA B
File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw
RUNOFF CURVE NUMBER DATA
Inpervious

Area Adjustment Adjusted
Soil/Surface Description CN acres 3C guC CN
Woods—- Good condition 1 1290 77.00
Open Space-Good condition 80 240 80.00
COMPOSITE AREA & WEIGHTED CN ---> 430 78.67 (19)
S/N: 5Seddc792-eed7-413¢c-9f7¢c-e419572d98eb\! Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 4:45 BPM 9/22/2021

20



Type.... Tc Calcs
Name.... EXIST TO

POA B

Page 4.01

File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

Segment #1: Tc:

Mannings n
Hydraulic Length
2yr, 24hr P
Slope

Avg.Velocity

TR-55 Sheet
.2400
70.00 ft
3.3000 in
.043000 ft/ft
A5 Felaec

Segment #1 Time:

.1296 hrs

.

S/N: 5Seddc792-eed?-413c-9f7c-e419572d98eb\’

Bentley PondPack

(10.01.04.00) 4:45 PM

ad

Bentley- Systems, Inc.
9/22/2021



Type.... Tec Calcs Page 4.02
Name.... EXIST TO PCA B

File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

==== J5CS TR-55 Sheet Flow == S e N =
Te = (007 * ((n * LEy*0.8}) ./ ((E**=.5) * [(B£*%.4))

Where:  Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

)

.S/N: 5eddc792-eed7-413¢c-9f7¢c-e419572d98eb\: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 4:45 PM 9/22/2021

Lok



Type.... Unit Hyd. Summary Page 6.03
Name.... EXIST TO POA B Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -1ID - NJDEP Water Qual

Unit Hyd Type = Default Curvilinear

Il

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG — EXIST TO POA B 1
Tc = ,1296 hrs

I

Drainage Area .430 acres Runoff CN= 79

Computaticnal Time Increment = .01728 hrs
Computed Peak Time = 1.1580 hrs
Computed Peak Flow = 16 efs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1500 hrs
Peak Flow, Interpolated Output = .16 cfs
DRAINAGE AREA
ID:EXIST TO POA B
CN = 78
Area = .430 acres
S = 2.6582 in
0.25 = .5316 in
Cumulative Runoff
1528 in
005 ac-ft
HYG Volume... .005 ac-ft (area under HYG curve)

kkx%% GCS UNIT HYDROGRAPH PARARMETERS *****

Time Concentration, Tc = .12963 hrs (ID: EXIST TO POA B)

Computational Incr, Tm = .01728 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = 14,913

Unit peak, ap = 3.76 efs

Unit peak time Tp = .08642 hrs

Unit receding limb, Tr = .34568 hrs

Total unit time, Th = .43210 hrs
g/N: 15f05b67-0cdb-4428-ba6f-e91lb5Seaddbec)\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:38 PM 7/29/2021

235



Type.... Unit Hyd. Summary Page 6.05
Name.... EXIST TO POA B Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration = 24.0000 hrs Rain Depth = 3.3000 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA B 2
Te = ,1296 hrs

Drainage Area .430 acres Runoff CN= 79

Computational Time Increment = .01728 hrs
Computed Peak Time = 12.1333 hrs
Computed Peak Flow = <hl gEs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Output = .13 ¢fs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TO POA B

CN = 79

Area = .430 acres
S = 2.6582 in

0.28 = .5316 in

Cumulative Runoff

1..40.23 dan
.051 ac-ft

HYG Volume. .. .,051 ac—-ft (area under HYG curve)

*k%kkk% SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .12963 hrs (ID: EXIST TO POA B)

Computational Incr, Tm = .01728 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, gp = 3.76 cfs

Unit peak time Tp = .08642 hrs

Unit receding limb, Tr = .34568 hrs

Total unit time, Th = .43210 hrs
S/N: 15f05b67-0cdb-4428-ba6f-e91bSeaddbec\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:38 PM 7/29/2021

2.4



Type.... Unit Hyd. Summary Page 6.08
Name.... EXIST TC POA B Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.0000 in

Rain Dir = F:\1107537A\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA B 10
Tc = .1296 hrs

Drainage Area = .430 acres Runoff CN= 79
Computational Time Increment = .01728 hrs
Computed Peak Time = 12.1333 hrs
Computed Peak Flow = 1.49 efs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Output = 1.45 cfs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TO POA B

CN = 79

Area = .430 a

5] = 2.6582 in

0.28 = <0316 dn

Cumulative Runoff

2.8017 in

.100 ac-ft
HYG Volume... .100 ac-ft

*¥k*kx% SCS UNIT HYDROGRAPH PARAMETERS *****

cres

(area under HYG curve)

Time Concentration, Tc = .12963 hrs (ID: EXIST TC POA B)

Computational Incr, Tm = .01728 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = .76 ©fs

Unit peak time Tp = .08642 hrs

Unit receding limb, Tr = .34568 hrs

Total unit time, Tb = .43210 hrs
S/N: 15f05b67-0cd4b-4428-ba6f-e%1lb5eaddbec\! Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:38 PM 7/29/2021

&
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Type.... Unit Hyd. Summary Page 6.11
Name.... EXIST TO POA B Tag: 100 Event: 100 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA B.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 8.3000 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA B 100
TE = .1296 hrs

Drainage Area .430 acres Runoff CN= 79

Computational Time Increment = 01728 hrs
Computed Peak Time = 12.1333 hrs
Computed Peak Flow = 2. 99 icfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1500 hrs
Peak Flow, Interpolated Output = Z.90 wcfs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TO POA B

CN - 79

Area = .430 acres
S = 2.6582 in

0.28 = .5316 in

Cumulative Runoff

5.7878 4an
.207 ac-ft

HYG Volume. .. .207 ac-ft (area under HYG curve)
*kkk%%x GCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .12963 hrs (ID: EXIST TO POA B)
Computational Incr, Tm = .01728 hrs = 0.20000 Tp

Unit Hyd. Shape Factor
K = 483.43/645.333, K

483.432 (37.46% under rising limb)
.7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 3:76 cfs

Unit peak time Tp = .08642 hrs

Unit receding limb, Tr = .34568 hrs

Total unit time, Th = LSAF2T0 HEs
S/N: 15f05b67-0cdb-4428-ba6f-e91lbbeaddbec\! Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 4:38 PM 7/29/2021

2.6
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Type.... Runoff CN-Area Page 5.01
Name.... EXIST TO POA C
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw
RUNOFF CURVE NUMBER DATA
Impervious

Area Adjustment Adjusted
Soil/Surface Description acres &C gucC CN
Open Space- Good condition; grass c 80 070 80.00
Impervious—-Pavement 340 98.00
COMPOSITE AREA & WEIGHTED CN —---> .410 94.93 (95)
S/N: 5eddc792-eed7-413c-9f7c-ed419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:54 AM 9/24/2021



Type.... Tc Calcs Page 4.01
Name.... EXIST TO POA C
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw
TIME OF CONCENTRATION CALCULATOR
Segment #1: Tc: TR-55 Shallow
Hydraulic Length 35500 £
Slope .009000 ft/ft
Paved
Avg.Velocity 1.93 ft/sec
Segment #1 Time: .0511 hrs
Segment #2: Tc: TR-55 Sheet
Mannings n .2400
Hydraulic Length 25,08 £t
2yr, 24hr P 3.3000 in
Slope .020000 ft/ft
Avg.Velocity .09 ft/sec
Segment #2 Time: 0773 hrs
Segment #3: Tc: TR-55 Channel
Flow Area .6100 sqg.ft
Wetted Perimeter 1.96 £t
Hydraulic Radius +31 fE
Slope .032000 ft/ft
Mannings n .0130
Hydraulic Length 65.00 ft
Avg.Velocity 9.42 ft/sec
Segment #3 Time: .0019 hrs
Total “Te: 1303 hrs

S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\]

Bentley PondPack (10.01.04.00) 9:55 AM

2.9

Bentley Systems, Inc.

9/24/2021



Type..
Name. .

File..

<« Te Cales
.. BEXIST TO POA C

Page 4.02

.. F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

SCS TR-55 Sheet Flow ===s=========== ==== ===

Te = {.007 * ((n * LE)**0.B)) / ((P**+,5) * (SE**,4))

Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches
Sf = Slope, %

SCS TR-55 Shallow Concentrated Flow ==s=s==============

Unpaved surface:
V. = 16.1345 * (Sf**0.5)

Paved surface:
V= 20..3282 * [SF**0.5)

Tc = (LE / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft

S/N:

5eddc792-eed7-413c-9f7c-e419572d98eb\’

Bentley PondPack (10.01.04.00) 9:55 AM

24

Bentley Systems, Inc.
9/24/2021



Type.... Tc Calcs
Name.... EXIST TO POA C
File....

F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

Page 4.03

SCS Channel Flow

R = RAg / Wp
V.= (1.49 * (R¥*(2/3)) * (8f*¥*=0.5)) / =
Tc = (Lf / V) / (3600sec/hr)
Where: R = Hydraulic radius
Aq = Flow area, sqgq.ft.
Wp = Wetted perimeter, ft
V = Velocity, ft/sec
Sf = Slope, ft/ft
n = Mannings n
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: b5eddc792-eed7-413c-9f7c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:55 AM 89/24/2021

50



Type.... Unit Hyd. Summary Page 6.03
Name.... EXIST TO POA C Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - NJDEP Water Qual

Default Curvilinear

Unit Hyd Type

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA C 1
Tc = ,1303 hrs

.410 acres Runoff CN= 95

Drainage Area

Computational Time Increment = <0L737 HEs
Computed Peak Time = 11120 hes
Computed Peak Flow = s 92 oS
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1000 hrs
Peak Flow, Interpolated Output = .91 cfs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

ID:EXIST TO POA C

CN = 95

Area = .410 acres
S = 5263 dny

0.28 = L1053 in

Cumulative Runoff

.7842 in
.027 ae-ft

HYG Volume. .. .027 ac—-ft (area under HYG curve)
F*%** SCS UNIT HYDROGRAPH PARAMETERS **#*#**

Time Concentration, Tc = .13031 hrs (ID: EXIST TO POA C)
Computational Incr, Tm = .01737 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, aqp = 3.56 cfs

Unit peak time Tp = .08687 hrs

Unit receding limb, Tr = .34749 hrs

Total unit time, Th = .43437 hrs
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:55 AM 9/24/2021

)



Type.... Unit Hyd. Summary Page 6.05
Name.... EXIST TO POA C Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm

Duration 24,0000 hrs Rain Depth = 3.3000 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -1ID - Region C Z4hr

Unit Hyd Type = Default Curvilinear

I

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO PCA C 2
Te = ,1303 hrs

Drainage Area = ,410 acres Runoff CN= 95

Computational Time Increment LO1737 hrs
Computed Peak Time 12,1275 hrs
Computed Peak Flow = 1.28 cfs

Il

Time Increment for HYG File .0500 hrs

Peak Time, Interpolated Output 12.1500 hrs

Peak Flow, Interpolated Output = 1..23 wEs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TC POA C

CN = 95

Area = .410 acres
S = .5263 in

0.25 = . 10853 div

Cumulative Runoff

2.7429 in
.094 ac-ft

HYG Volume. .. .094 ac-ft (area under HYG curve)
k%%%% SCS UNIT HYDROGRAPH PARAMETERS **#**%

Time Concentration, Tc = .13031 hrs (ID: EXIST TO POA C)
Computational Incr, Tm = .01737 hrs = 0.20000 Tp

It

483.432 (37.46% under rising limb)
L7491 (also, K = 2/(1+(Tr/Tp))

Unit Hyd. Shape Factor
K = 483.43/645.333, K

I

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 3.56 c¢fs

Unit peak time Tp = .08687 hrs

Unit receding limb, Tr = .34749 hrs

Total unit time, Th = .43437 hrs
S/N: 5eddc792-eed7-413c-9f7c-ed419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:55 MM 9/24/2021

e 8



Type.... Unit Hyd. Summary Page 6.09
Name.... EXIST TO POA C Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24,0000 hrs Rain Depth = 5.0000 in
Rain Dir = F:\1107537A\1107537C\Design)\
Rain File -ID = - Region C 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Existing.HYG - EXIST TO POA C 10
Te = ,1303 hrs

Drainage Area = .410 acres Runoff CN= 95
Computational Time Increment = .01737 hrs
Computed Peak Time = 12.1275 hrs
Computed Peak Flow = 2.00 cfs
Time Increment for HYG File = .0500 hrs

Peak Time, Interpolated Output 12.1500 hrs

Peak Flow, Interpolated Output 1:.82 «ofs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:EXIST TO POA C

CN = 95

Area = .410 acres
S = .5263 in

0.28 = .1053 in

Cunulative Runoff

4.4195 in
.151 ac-ft

HYG Volume... .151 ac-ft (area under HYG curve)
kkdkkk GCS UNIT HYDROGRAPH PARAMETERS **#*%*%*

.13031 hrs (ID: EXIST TCO POA C)

Time Concentration, Tc

Computational Incr, Tm = .01737 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 3.56 e¢fs

Unit peak time Tp = .08687 hrs

Unit receding limb, Tr = .34749 hrs

Total unit time, Tbh = .43437 hrs
S/N: 5eddc792-eed7-413c-9£7¢c-e419572d98eb\ Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:55 AM 9/24/2021

35



Type.... Unit Hyd. Summary Page 6.13
Name.... EXIST TO PCA C Tag: 100 Event: 100 yr
File.... F:\1107537A\1107537C\Design\Existing Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 8.3000 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\

HYG File - ID = Existing.HYG - EXIST TO POA C 100
Tc = ,1303 hrs

Drainage Area = .410 acres Runoff CN= 95

Computaticnal Time Increment = .01737 hrs
Computed Peak Time = 12.1275 hrs
Computed Peak Flow = 3.38 cfs
Time Increment for HYG File - .0500 hrs
Peak Time, Interpclated Output = 12.1500 hrs
Peak Flow, Interpclated Output = 3.25 efs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

ID:EXIST TO POA C

CN = 95

Area = .410 acres
S = .5263 in

0.28 = .1053 in

Cumulative Runoff

7.7002 in
.263 ac-ft

HYG Volume... .263 ac—-ft (area under HYG curve)
**xxx% SCS UNIT HYDROGRAPH PARAMETERS ***x%

Time Concentration, Tc = .13031 hrs (ID: EXIST TO POA C)
Computational Incr, Tm .01737 hrs = 0.20000 Tp

Il

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 3.56 cfs

Unit peak time Tp = .08687 hrs

Unit receding limb, Tr = .34749 hrs

Total unit time, Th = .43437 hrs
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 9:56 AM 9/24/2021

34



PROPOSED BASIN AND POA C
FLOW CALCULATIONS



FLOW TO BASIN POAA & POAB

30



Type.... Runoff CN-Area Page 4.01
Name.... DEVELOPED

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

RUNOFF CURVE NUMBER DATA

Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C 3uC CN
Impervious-Building/Pavement/Walks/ 98 4.280 98.00
Open Space + 50% Basin 80 1.070 80.00
COMPOSITE AREA & WEIGHTED CN ---> 5.350 94.40 (94)
S/N: Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 9:15 aM 9/15/2021

35



Type.... Tc Calcs Page 3.01
Name.... DEVELOPED
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
TIME OF CONCENTRATION CALCULATOR
Segment #1: Tc: TR-55 Sheet
Mannings n .0240
Hydraulic Length 55.00 ft
2yr, 24hr P 3.3000 in
Slope .020000 ft/ft
Avg.Velocity .66 ft/sec
Segment #1 Time: .0230 hrs
Segment #2: Tc: TR-55 Channel
Flow Area BL00 igh« £k
Wetted Perimeter 1:.96 £t
Hydraulic Radius ol
Slope .010000 ft/ft
Mannings n .0130
Hydraulic Length 245.00 ft
Avg.Velocity 5.26 ft/sec
Segment #2 Time: .0129 hrs
Segment #3: Tc: TR-55 Shallow
Hydraulic Length 240.00 ft
Slope .010000 ft/ft
Paved
Avg.Velocity 2.03 ft/sec
Segment #3 Time: .0328 hrs
Potal Tes 0687 hrs

o

Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc =

S/N:
Bentley PondPack (10.01.04.00)

5eddc792-eed7-413¢c-9£7¢c-e419572d98eb\!

Bentley: Systems, Inc.

9:39 aM 10/1/2021

325



Type.... Tc Calcs Page 3.02
Name.... DEVELOPED

File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

==== SC8 TR-55 Sheet Flow ========s======== S=m=ssss——s—sm—=================

T s o007 * (fa % LE)#*0.8Y ) o ({PF* . B) * (BErw,47)

Where: Tc = Time of concentration, hrs
n = Mannings n
Lf = Flow length, ft
P 2yr, 24hr Rain depth, inches
h Slope, %

==== SCS TR-55 Shallow Concentrated Flow =s======ss=s=ss=s=s=s=sss=s=s=sssss=====

Unpaved surface:
vV = 16.1345 * (Z£**0.3)

Paved surface:
Vv = 20.3282 * (8f£**%0.5)

Tc = (Lf / V) / (3600sec/hr)

Where: V = Velocity, ft/sec
Sf = Slope, ft/ft
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\! Bentley. Systems, Inc.
Bentley PondPack (10.01.04.00) 9:39 AM 10/1/2021

oy



Type.... Tc Calcs Page 3.03
Name.... DEVELOPED
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

== SCS Channel Flow == ==

R = Ag / Wp

Vo= (1.49 * (R**(2/3)) * (S£**-0.5))
Tc = (Lf / V) / (3600sec/hr)

Where: R = Hydraulic radius

Aq = Flow area, sq.ft.
Wp = Wetted perimeter, ft

V = Velocity, ft/sec
Sf = Slope, ft/ft
n = Mannings n

7 o'

Tc = Time of concentratiocon, hrs

Lf = Flow length, ft

P

S/N: 5eddc792-eced7-413c-9f7c-e419572d98eb\!]
Bentley PondPack (10.01.04.00)

9:39 AM

Lo

Bentley. Systems, Inc.
10/1/2621



Type.... Unit Hyd. Summary Page
Name. ... DEVELOPED Tag: 1 Event:
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

5.03
1 yr

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm
Duration = 1.9999 hrs
F:\1107537A\1107537C\Design\
- NJDEP Water Qual

Rain Dir
Rain File -ID

I

Rain Depth = 1.2500 in

Unit Hyd Type = Default Curvilinear

i

HYG Dir

F:\1107537A\1107537C\Design\

HYG File - ID = Develope.HYG - DEVELOPED 1

Tec (Min. Tc)

.0833 hrs
Drainage Area = 5.350 acres

Runoff CN= 94

Computational Time Increment = 012111 ks

Computed Peak Time = 1.1000 hrs
Computed Peak Flow 12.19 ¢fs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1000 hrs
Peak Flow, Interpolated Output = 12.19 cfs

DRAINAGE AREA

ID: DEVELOPED
94

CN

Area =
S
0.25 =

5.350 acres
.6383 in
L1277 in

Cumulative Runoff

L7154 in
13894 cu.ft

HYG Volume...

*xdkokk SCS UNIT HYDROGRAFPH

Time Concentration,
Computational Incr,

L&
T

Unit Hyd. Shape Factor

13908 cu.ft

483.432

PARBMETERS ****%

.08333 hrs (ID: DEVELOPED)
.01111 hrs = 0.20000 Tp

(area under HYG curve)

(37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 72.74 cfs

Unit peak time Tp = 205555 His

Unit receding limb, Tr = 22221 hrs

Total unit time, Th = 27379 hres
S/N: Bentley. Systems, Inc.
Bentley PondPack (10.01.04.00) 9:15 AM 9/15/2021

HHi



Type.... Unit Hyd. Summary Page 5.05
Name.... DEVELOPED Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHCD

STORM EVENT: 2 year storm

Duration = 24.0000 hrs Rain Depth = 3.3100 in
Rain Dir F:\11075372\1107537C\Design\

Rain File -ID - Region C 24hr

Unit Hyd Type Default Curvilinear

]

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Develope.HYG - DEVELOPED 2
Tc (Min. Tec) = .0833 hrs

Drainage Area = 5.350 acres Runoff CN= 94

Computational Time Increment = L 1 PO o
Computed Peak Time = 12.1106 hrs
Computed Peak Flow = 18,13 efs
Time Increment for HYG File = .0500 hrs

Peak Time, Interpolated Output 12.1000 hrs
Peak Flow, Interpolated Output = 17.93 cfs

It

DRAINAGE AREA

1D:DEVELOPED

CN = 94

Area = 5.350 acres
S - .6383 in

0.25 = L1277 in

Cumulative Runoff

2.6507 in
51478 cu.ft

HYG Volume. .. 51476 cu.ft (area under HYG curve)

*kkkkk SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .08333 hrs (ID: DEVELOPED)

Computational Incr, Tm = .01111 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 12..74 efs

Unit peak time Tp = .05555 hrs

Unit receding limb, Tr = +22221 htrs

Total unit time, Tb = .27777 hrs
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:15 AM 9/15/2021

. i



Type.... Unit Hyd. Summary Page 5.09
Name. ... DEVELOPED Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.0100 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - Region C Z24hr

Unit Hyd Type = Default Curvilinear

HYG Dir F:\1107537A\1107537C\Design\

HYG File - ID = Develope.HYG - DEVELOPED 10

Tc (Min. Tc) .0833 hrs

Drainage Area = 5.350 acres Runoff CN= 94

i

1

It

i

Computational Time Increment = .01111 hrs
Computed Peak Time = 12,1106 hrs
Computed Peak Flow = 28.59 cfs
Time Increment for HYG File = .0500 hrs

Peak Time, Interpolated Output 12.1000 hrs
Peak Flow, Interpolated Output = 28.31 efs

DRAINAGE AREA

ID: DEVELOPED

CN = 94

Area = 5.350 acres
5 = .6383 in

0.258 = .1277 in

Cumulative Runoff

4.3178 in
83855 cu.ft

HYG Volume... 83853 cu.ft (area under HYG curve)

*k*k%%% SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .08333 hrs (ID: DEVELOPED)

Computational Incr, Tm = .01111 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 72.74 cfs

Unit peak time Tp = .05555 hrs

Unit receding limb, Tr = 22221 Hry

Total unit time, Tbh = .277177 hrs
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:15 AM 9/15/2021

H3



TYPS vy«
Name., ...

File....

Unit Hyd.
DEVELOPED

Summary
Tag: 100

Page 5.13

Event:

F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

100 yr

o™

SCS

UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm
Duraticn = 24.0000 hrs Rain Depth =

Rain Dir
Rain File -ID

Unit
HYG
HYG
Tc (

Drainage Area

F:\1107537A\1107537C\Design\
- Region C 24hr

Default Curvilinear
F:\1107537A\1107537C\Design\
Develope.HYG - DEVELOPED 100
.0833 hrs

5.350 acres Runcoff CN= 94

Hyd Type
Dir

File - ID
Min. Tc)

i

Computational Time Increment = SOETT hiEs
Computed Peak Time = 12.1106 hrs
Computed Peak Flow = 48.72 cfs

Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpolated Cutput = 48.28 cfs

HYG

I1D: DEVELOPED

CN = 94

Area = 5.350 acres
5 .6383 in

0.25 = L1277 in

Cumulative Runcff

7.6101 in
147793 cu.ft

8.3300 in

Volume. . . 147791 cu.ft (area under HYG curve)

kkkkk GCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .08333 hrs (ID: DEVELOPED)
Computational Incr, Tm = .01111 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K =

483.43/645.333, K = .7491 (also, K =

Receding/Rising, Tr/Tp = 1.6698 (solved from K =

Unit peak, aqp = 7274 efs
Unit peak time Tp = 05555 hrs
Unit receding limb, Tr = .22221 hrs
Total unit time, Th = .27777 hrs

2/ (1+(Tx/Tp))

.7491)

S/N:

Bentley PondPack

(10.01.04.00) 9:16 AM

HY

Bentley- Systems, Inc.
9/15/2021



UNDETAINED FLOW TO POA A



Type.... Runcff CN-Area Page 4.01
Name.... UNDET A

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres &C $UC CN
Woods-Good condition 77 1090 77.00
COMPCOSITE AREA & WEIGHTED CN —---> 1.090 77.00 (77)
S/N: Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 9:10 AM 9/15/2021

e



Type.... Tc Calcs Page 3.01
Name.... UNDET A
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw
TIME OF CONCENTRATION CALCULATOR
Segment #1: Tc: TR-55 Sheet
Mannings n .4000
Hydraulic Length 150.00 ft
2yr, 24hr P 33000 i1
Slope .043000 ft/ft
Avg.Velocity .12 ft/sec
Segment #1 Time: .3589 hrs
Total Tc 3589 hrs
S/N: Bentley' Systems, Inc.
Bentley PondPack (10.01.04.00) 9:10 AM 9/15/2021

H



Type. » « « T¢ ‘CalEs
Name.... UNDET A

Page 3.02

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

==== §SCS TR-55 Sheet Flow ====

T = (807 = f{f % LE)FX0.8Y) / {(P¥% .5y ¥ [(Sfi*®, 4] )

Where: Tc = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P =

2yr, 24hr Rain depth, inches
Sf = Slope, %

P

S/N: Bentley: Systems, Inc.

Bentley PondPack (10.01.04.00) 9:10 AM 9/15/2021



Type.... Unit Hyd. Summary Page 5.03
Name. ... UNDET A Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - NJDEP Water Qual

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Develope.HYG - UNDET A 1
Te = .3589 hrs

Drainage Area = 1.090 acres Runoff CN= 77

Computational Time Increment = .04785 hrs
Computed Peak Time = 1.3878 hrs
Computed Peak Flow = .18 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.3500 hrs
Peak Flow, Interpolated Output = .18 cfs

ID:UNDET A

CN = 97

Area = 1.090 acres
S = 2.9870 in

0.25 = .5974 in

Cumulative Runoff

L1170 in
463 cu.ft

HYG Volume... 462 cu.ft (area under HYG curve)

**k%%x SCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc = .35890 hrs (ID: UNDET A)

Computational Incr, Tm = .04785 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = L7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 3.44 cfs

Unit peak time Tp = 23927 hrs

Unit receding limb, Tr = 95707 hrs

Total unit time, Th = 1.19634 hrs
S/N: Bentley. Systems, Inc.
Bentley PondPack (10.01.04.00) 9:10 AM 9/15/2021

9



Unit Hyd. Summary
UNDET A Tag: 2

Type. ...
Name. ...

File....

Page 5.05
Event: 2 yr

F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 year storm
Duration = 24.0000 hrs

Rain Depth = 3.3100 in

Rain Dir = F:\1107537A\1107537C\Design\

I

Rain File -ID
Unit Hyd Type

- Region C

24hr

Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\

HYG File - ID =
Te .3589 hrs
Drainage Area = 1.090 acres

Develope.HYG - UNDET A 2

Runoff CN= 77

Computational Time Increment =

Computed Peak Time
Computed Peak Flow

Time Increment for HYG File

Peak Time, Interpelated Output

.04785 hrs
= 12.2984 hrs
1.12 cfs

= .0500 hrs
12.3000 hrs

Peak Flow, Interpolated Output = 1.12 cfs

ID:UNDET A
CN = 77
Area =

S 2.98
0.28 = 59

Il

1.090 acres
70 in
74 in

Cumulative Runoff

1.291
510

HYG Volume. .. 511

0 in
8 cu.ft

2 cu.ft (area under HYG curve)

*kkkk gCS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tc =
Computational Incr, Tm =

Il

Unit Hyd. Shape Factor
K = 483.43/645.333, K
Receding/Rising, Tr/Tp =

Il

Unit peak, gp =
Unit peak time Tp
Unit receding limb, Tr
Total unit time, Th =

P

.35890 hrs (ID: UNDET A)
.04785 hrs = 0.,20000 Tp

483.432 (37.46% under rising limb)

.7491 (also, K = 2/(1+(Tr/Tp))
1.6698 (solved from K =  .7491)

3.44 cfs
.23927 hrs
.95707 hrs

1.19634 hrs

‘é/N:
Bentley PondPack (10.01.04.00)

Bentley- Systems, Inc.

9:10 AM

9/15/2021



Type.... Unit Hyd. Summary Page 5.08
Name.... UNDET A Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.0100 in

Rain Dir = F:\1107537A\1107537C\Design\

Rain File -ID
Unit Hyd Type
HYG Dir

HYG File - ID =
Tc =
Drainage Area

It

Il

Il

- Region C Z24hr

Default Curvilinear
F:\1107537A\1107537C\Design\
Develope.HYG - UNDET A 10
.3588% hrs

1.090 acres Runoff CN= 77

Computational Time Increment = .04785 hrs
Computed Peak Time = 12.2505 hrs
Computed Peak Flow = 2.34 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.2500 hrs
Peak Flow, Interpolated Output = 2.34 cfs
DRAINAGE AREA

ID:UNDET A

CN = 77

Area = 1.090 acres

S = 2.9870 in

0.28 = .5974 in

Cumulative Runoff

HYG Volume. ..

2.6314 in
10411 cu.ft

10419 cu.ft (area under HYG curve)

*%%**¥% SCS UNIT HYDROGRAPH PARAMETERS ****x

Time Concentration, Tc = .35890 hrs (ID: UNDET A)

Computational Incr, Tm

.04785 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, aqe = 3.44 cfs

Unit peak time Tp = .23927 hrs

Unit receding limb, Tr = .95707 hrs

Total unit time, Th = 1.19634 hrs
S/N: Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 9:11 AM 9/15/2021



Unit Hyd. Summary Page 5.11
UNDET A Tag: 100 Event: 100 yr
F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 100 year storm

Duration = 24.0000 hrs Rain Depth = 8.3300 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -1ID - Region C Z4hr

Unit Hyd Type Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Develope.HYG - UNDET A 100

T = .3589 hrs

Drainage Area = 1.090 acres Runoff CN= 77
Computational Time Increment = .04785 hrs
Computed Peak Time = 12.2505 hrs
Computed Peak Flow = 4,93 cfs

Time Increment for HYG File .0500 hrs
Peak Time, Interpolated Output 12.2500 hrs
Peak Flow, Interpolated Output = 4.92 cfs

Il

DRAINAGE AREA

ID:UNDET A

CN = 17

Area = 1.080 acres
S = 2.9870 in

0.25 = .5974 in

Cumulative Runoff

5.5779% in
22070 cu.ft

HYG Volume. .. 22087 cu.ft (area under HYG curve)

*%k%k%k SCS UNIT HYDROGRAPH PARAMETERS *****

.35890 hrs (ID: UNDET A)
.04785 hrs = 0.20000 Tp

Time Concentration, Tc
Computational Incr, Tm

I

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, aqp = 3.44 cfs
Unit peak time Tp = .23927 hrs
Unit receding limb, Tr = .95707 hrs
Total unit time, T = 1.19634 hrs

Bentley: Systems, Inc.

Bentley PondPack (10.01.04.00) 9:11 AM

9/15/2021



UNDETAINED FLOW TO POA B



Type.... Runoff CN-Area Page 5.01
Name.... UNDET B

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

RUNOFF CURVE NUMBER DATA

Impervious
Area Adjustment Adjusted
Soil/Surface Description CN acres %C UC CN
Open Space-Good Condition 80 Lislh) 80.00
COMPOSITE AREA & WEIGHTED CN ---> .380 80.00 (80)
S/N: Bentley: Systems, Inc.
Bentley PondPack (10.01.04.00) 9:11 AM 9/15/2021

54



Type., ... T¢ Cales Page 4.01
Name.... UNDET B

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

Segment #1: Tc: TR-55 Sheet

Mannings n .2400
Hydraulic Length 25.00. £t
2yr, 24hr P 3.3000 in
Slope .080000 ft/ft
Avg.Velocity .16 ft/sec
Segment #1 Time: .0444 hrs
Total Tc: .0444 hrs
Calculated Tc < Min.Tc:
Use Minimum Tc...
Use Tc = .0833 hrs
‘S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:11 AM 9/15/2021



Type.... Tc Calcs
Name.... UNDET B
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

Page 4.02

==== SCS TR-55 Sheet Flow ==============
Tc = (.007 * ((n * LE)**0.8)) / ((P**.5) * (Sf**.4))

Where: Tc¢ = Time of concentration, hrs

n = Mannings n
Lf = Flow length, ft
P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

s

S/N:
Bentley PondPack (10.01.04.00) 9:11 AM

50

Bentley- Systems, Inc.
9/15/2021



Type.... Unit Hyd. Summary Page 6.03
Name.... UNDET B Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - NJDEP Water Qual

Default Curvilinear
F:\1107537A\1107537C\Design\
HYG File - ID Develope.HYG - UNDET B 1

Tc (Min. Tc) .0833 hrs

Drainage Area = .380 acres Runoff CN= 80

Il

Unit Hyd Type
HYG Dir

II

Computational Time Increment = 01111 hrs
Computed Peak Time = 1. 1111 hes
Computed Peak Flow = .20 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1000 hrs
Peak Flow, Interpolated Output = 18 @i

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:UNDET B

CN = 80

Area = .380 acres
S = 2.5000 in

0.28 = .5000 in

Cumulative Runoff

.1731 in
239 cu.ft

HYG Volume. .. 239 cu.ft (area under HYG curve)

*dokkk §CS UNIT HYDROGRAPH PARAMETERS *****

Time Concentration, Tec = .08333 hrs (ID: UNDET B)

Computaticnal Incr, Tm = .01111 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 5..17 s

Unit peak time Tp = .05555 hrs

Unit receding limb, Tr = 22921 hrs

Total unit time, Th = S2TITT ‘hes
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:12 AM 9/15/2021

=7



Type.... Unit Hyd. Summary Page 6.05
Name. ... B Tag: 2 Event: 2 yr
File.... F:\11075372\1107537C\Design\Developed Basin Inflow.ppw
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 2 year storm
Duration = 24.0000 hrs Rain Depth = 3.3100 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - Region C 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Develope.HYG - UNDET B 2
Tc (Min. Tc) = .0833 hrs
Drainage Area = .380 acres Runoff CN= 80
Computational Time Increment - .01111 hrs
Computed Peak Time = 12.1106 hrs
Computed Peak Flow = .18 efs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpolated Output = .76 cfs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%
DRAINAGE AREA
ID:UNDET B
CN = 80
Area = .380 acres
8 = 2.5000 in
0.28 = .5000 in
Cumulative Runoff
1.4870 in
2051 cu.ft
HYG Volume... 2051 cu.ft (area under HYG curve)
*kx%%k GCS UNIT HYDROGRAPH PARAMETERS ***#*%*
Time Concentration, Tc = .08333 hrs (ID: UNDET B)
Computaticnal Incr, Tm = .01111 hrs = 0.20000 Tp
Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 4B83.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 5.17 cfs
Unit peak time Tp = . 05555 hrs
Unit receding limb, Tr = .22221 hrs
Total unit time, Th = L2777 his
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:12 RAM 9/15/2021

58



Type.... Unit Hyd. Summary Page 6.08
Name.... UNDET B Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth = 5.0100 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -1ID - Region C 24hr

Unit Hyd Type Default Curvilinear

HYG Dir F:\1107537A\1107537C\Design\

HYG File - ID Develope.HYG - UNDET B 10

Tc (Min. Tc) .0833 hrs

Drainage Area = .380 acres Runoff CN= 80

Il

Computational Time Increment = .01111 hrs
Computed Peak Time = 12.1106 hrs
Computed Peak Flow = 1.51 efs
Time Increment for HYG File - .0500 hrs
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpolated Output = 1.48 cfs

WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

ID:UNDET B

CN = 80

Area = .380 acres
s = 2.5000 in

0.28 = .5000 in

Cumulative Runoff

2.9016 in
4002 cu.ft

HYG Volume... 4002 cu.ft (area under HYG curve)
*x%%* SCS UNIT HYDROGRAPH PARAMETERS **#***

Time Concentration, Tc = .08333 hrs (ID: UNDET B)
Computational Incr, Tm = .01111 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K .7491 (also, K = 2/(1+(Tx/Tp))

I

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 5.17 efs

Unit peak time Tp = 05555 hrs

Unit receding limb, Tr = .22221 hrs

Total unit time, Th = 78 A i
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 9:12 AM 9/15/2021

<y



Unit Hyd. Summary
UNDET B

Type. ...
Name....

File....

Tag:
F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

100

Page 6.11

Event:

100 yr

SCS UNIT

STORM EVENT:
Duration

Rain Dir

Rain File -ID
Unit Hyd Type
HYG Dir

HYG File - ID
Tec (Min. Tc)
Drainage Area =

100

Il

HYDROGRAPH METHOD

year storm
24.0000 hrs

Rain Depth

= F:\1107537A\1107537C\Design\

- Regicn C 24hr

Default Curvilinear
F:\11075372a\1107537C\Design\
Develope.HYG - UNDET B 100
.0833 hrs

.380 acres Runoff CN= 80

Computational
Computed Peak
Computed Peak F1
Time Increment f
Peak Time, Inter
Peak Flow, Inter

Time Increment = 5
Time

¢1111
12.1106
2.99

hrs
hrs
ctfs

oW

= .0500

12.1000
2:95

or HYG File
polated OCutput
polated Output =

ID
CN
Ar
S

0.

DRAINAGE AREA
:UNDET B
= 80
.380 acres
2.5000 in

.5000 in

ea =

25

Cumulative Runoff

HYG Volume...

5.9350 in
8187 ex.ft

8186 cu.ft

*%x%*x SCS UNIT HYDROGRAPH PARAMETERS ****%*

Time Concentration,
Computational Incr,

Unit Hyd. Shape
K 483.43/645.
Receding/Rising,

Unit peak,
Unit peak time

Unit receding limb, Tr

Total unit time,

o™

Tec =
Tm

.01111 hrs 0.

Factor =
333, K
Tr/Tp =

483.432
L7491
1.6698

(37.46%
(also,
(solved

K

85.17 efs
.05555 hrs
22221 hrs
.27777 hrs

qp =
Tp

Tb =

from

8.3300 in

.08333 hrs (ID: UNDET B)
20000 Tp

K

(area under HYG curve)

under rising limb)
2/ (1+(Tr/Tp))

.7491)

S/N:

Bentley PondPack (10.01.04.00)

9:12 AM

O

Bentley- Systems, Inc.

9/15/2021



BASIN VOLUME/INFILTRATION AREA



Type.... Vol: Elev-Area Page 1.01

Name.... BAS+136 CHAMB
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Elevation Planimeter  Area  Al+AZ+sgr (ALl*A2) Volume Volume Sum| S¥ormTtech ‘ )
(ft) © (5q.in) (sq.ft) (sq.ft) (cu.ft) (cu. ft) 136 Chambers “Total (Cv-p‘{
TB.80 2« - 0 0 0 O
79.00 ———— 6410 6410 1068 19877
80.00. ~—-—-- 7989 21555 7185 12,044
81 00 2« Eesss 10350 27432 9144 i ’25’5_}1
82,80 e 12870 34761 11587 'ﬁ'“‘?j;"”i
83.00 = -—-—- 15840 12988 14329 X _fz,ljj
POND VOLUME EQUATIONS
* Incremental volume computed by the Conic Method for Reserveoir Volumes.
Volume = (1/3) * (EL2-EL1l) * (Areal + Area2 + sq.rt.(Areal*Area2})
where: EL1, EL2 = Lower and upper elevations of the increment
Areal,Area? = Areas computed for ELl, EL2, respectively
Volume = Incremental volume between EL1l and ELZ
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\] Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 5:01 PM 9/22/2021

L.



Project: i
,éggﬁ
Stormilechy

Batonduare halsiton - Wi Qusls

Chamber Model -
Units -

-
Atiension of [IHOE 4

Number of chambers -

Voids in the stone (porosity) -

Base of STONE Elevation -

Amount of Stone Above Chambers -

Amount of Stone Below Chambers -

Area of system -

in
sf Min. Area- 4597 sf min. area

StormTech SC-740 Cumulative Storage Volume:

11104.79
47 0.00 153.23 10951.56
46 0.00 1563.23 10798.32
45 0.00 153.23 10645.09
a4 0.00 153.23 10491.86
43 0.00 153.23 10338.62
42 0.00 153,23 10185.39
a4 0.00 153.23 10032.16
40 0.00 153.23 9878.92
39 0.00 153.23 9725.69
38 0.00 153.23 9572.46
37 0.00 153.23 9419.22
36 0.05 157.72 9265.99
35 0.16 166.53 9108.27
34 0.28 176.24 8941.74
33 0.60 20252 8765.50
32 0.80 218,65 8562.98
31 0.95 230,81 834433
30 1.07 240,91 8113,52
29 1.18 249,56 7872.61
28 1.27 256.51 7623.05
27 1.36 263.80 7366.54
26 1.45 271.89 7102.73
25 1,52 277.65 6830.85
24 1.58 282.35 553,20
23 1.64 287.24 6270.84
22 1.70 291.91 5983.60
21 175 296 27 5691.69
20 1.80 300.34 5395 41
19 1.85 304.60 5095.07
18 1.89 307.71 4790,47
17 1.3 311.05 4482.76
16 1.97 314,39 4171.71
15 2.01 317.24 3857.32
14 2.04 320.10 354008
13 2.07 322,55 3219.97
12 2.10 324.99 2897.42
11 213 327,19 2572.43
10 2.15 328.99 224524
9 2.18 330.88 1916.25
8 2.20 332.62 1585.37
7 2.21 333.35 1252.75
6 0.00 153.23 91940
5 0.00 153 23 766.17
4 0.00 15323 612.93
3 0.00 153.23 459,70
2 0.00 163.23 306.47
1 0.00 153,23 153.23

%



BASIN OUTFLOW STRUCTURES
WITH INFILTRATION

(oH



Type.... Outlet Input Data Page 13.01
Name.... Outlet 1

File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 78.50 ft
Increment = o WO
Max. Elev.= 83.00 ft

Ahkkkhkkhkkhkhrdbdhhrdhorhkrhokkhrdhbohdbdbbdbdbddrhrtrbrhbhhk

OUTLET CONNECTIVITY

R R S T R TR T R o o

---> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall El, ft E2; ft
Orifice-Circular 2h ———> TW 78.500 83.000
Orifice-Circular 1A =3 W 79.000 83.000
Weir-Rectangular 26 ——=> W 80.200 83.000
Weir-Rectangular 16 D TW 80.200 83.000
Weir-Rectangular 2B —=e TW 81.000 83.000
Weir-Rectangular 1B ——=> TW 81.000 83.000

TW SETUP, DS Channel

o

S/N: bSeddc792-eed7-413c-9f7c-e419572d98eb\] Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 3:23 PM 922 f20%]

e



Type.... Outlet Input Data Page 13.02
Name.... Outlet 1

File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = 2A
Structure Type Orifice-Circular

If

# of Openings = 1

Invert Elev. = 78.50 ft

Diameter = L2500 ft

OCrifice Coeff. = . 600

Structure ID = 1A

Structure Type = Orifice-Circular

# of Openings - 1

Invert Elev. = 79.00 ft

Diameter = J2500 £t

Orifice Coeff. = . 600

Structure ID = 2C

Structure Type = Weir-Rectangular

# of Openings = il

Crest Elev. = 80.20 ft

Weir Length - 1..35 ft

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\! Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 3:23 PM 9/22/2021

Ll



Type.... Outlet Input Data Page 13.03
Name.... Outlet 1

File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = 1C

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 80.20 Lt

Weir Length = 1.38 £

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = 2B

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev, = 81.00 ft

Weir Length s 1.75 ft

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = 1B

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 81.00 ft

Weir Length = 178 £k

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = TW

Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..

Maximum Iterations= 40

Min. TW tolerance = wlld. %

Max. TW tolerance = 5l B o

Min. HW tolerance = +O1 £t

Max. HW tolerance = +01 £

Min. Q tolerance = .00 cfs

Max. Q tolerance = «B0 &fs
S/N: D5Seddc792-eed7-413¢c-9f7¢c-2419572d98eb\!] Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 3:23 PM 9/22/2021

©1



CALCULATE INFILTRATION RATE

Infiltration Area (Sand Bed) = 6,410 SF

Permeability Rate = 2 in/hr./2 (Safety Factor)
=1in./hr. (1 ft./12 in.)(1 hr./60 min.)(1 min./60 sec.)

=0.000023 ft./sec.
Rate = (6,410 SF)(0.000023 ft./sec.)

=0.15 cfs

(0B



BASIN OUTFLOW STRUCTURES
WITHOUT INFILTRATION

&9



Type.... Outlet Input Data Page 13.01
Name.... Outlet 1

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

[

— A =5 D A N o _rj:” " .. t f‘ ? ;‘l‘ )

REQUESTED POND WS ELEVATIONS:

Min. Elev.= 78.50 ft
Increment = «10 £t
Max. Elev.= 83.00 ft

hhkdhhhdhhhhhhhhhbodhhdbhhbhhhhbhhhhrhbxrrrrrhhhhhhhkk

OUTLET CONNECTIVITY

R R AR S R R R R R R E R ERE R R R R RS SRR S

-—-> Forward Flow Only (UpStream to DnStream)
<--- Reverse Flow Only (DnStream to UpStream)
<---> Forward and Reverse Both Allowed

Structure No. Outfall E1l, ft E2, ft
Orifice-Circular 2A e TW 78.500 83.000
Orifice-Circular 1A s TW 79.000 83.000
Weir-Rectangular 2¢ iy TW 80.200 83.000
Weir-Rectangular 1E ———3 W 80.200 83.000
Weir-Rectangular 2B S W 81.000 83.000
Weir-Rectangular 1B e TW 81.000 83.000

TW SETUP, DS Channel

P

‘S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 10:20 AM 9/8/2021

70



Type.... Outlet Input Data Page 13.02
Name.... Outlet 1
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = 2A

Structure Type = Orifice-Circular

# of Openings = 1

Invert Elev. = 18.50 £t

Diameter = <2500 £t

Orifice Coeff. .600

Structure ID = 1A

Structure Type = Qrifice-Circular

# of Openings = 1

Invert Elev. = 79.00 ft

Diameter = .2500 ft

Orifice Coeff. = .600

Structure ID = 2C

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 80:20 £t

Weir Length = 1..35 £

Weir Coeff. 3.330000

Weir TW effects (Use adjustment equation)
S/N: Bentley- Systems, Inc.

Bentley PondPack

(10.01.04.00)

10:20 AM

Tl

9/8/2021



Type.... Outlet Input Data Page 13.03
Name.... Outlet 1

File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

OUTLET STRUCTURE INPUT DATA

Structure ID = 1C

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 80.20 ft

Weir Length = 1..35 £k

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = 2B

Structure Type = Welr-Rectangular

# of Openings = 1

Crest Elev. = 81.00 ft

Weir Length = 1.75 £t

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = 1B

Structure Type = Weir-Rectangular

# of Openings = 1

Crest Elev. = 81.00 ft

Weir Length = 1.75 ft

Weir Coeff. = 3.330000

Weir TW effects (Use adjustment equation)
Structure ID = TW

Structure Type = TW SETUP, DS Channel

FREE OUTFALL CONDITIONS SPECIFIED

CONVERGENCE TOLERANCES. ..
Maximum Iterations= 40

Min. TW tolerance = 0L £

Max. TW tolerance = ;01 £E

Min. HW tolerance = .01 £t

Max. HW tolerance = .01 ft

Min. Q tolerance = .00 cfs

Max. @ tolerance = .00 cfs
S/N: Bentley' Systems, Inc.
Bentley PondPack (10.01.04.00) 10:20 AM 9/8/2021

YA



STORM SUMMARY & BASIN ROUTINGS
WITH INFILTRATION

15



Type.... Master Network Summary Page 2.01
Name.... Watershed
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw

Network Storm

Return Event

MASTER DESIGN STORM SUMMARY

Collection:

Total
Depth
in

MASTER NETWORK

TR55

Rainfall
Type
Synthetic Curve
Synthetic Curve
Synthetic Curve
Time-Depth Curve

Region C 24hr
Region C 24hr
Region C 24hr
NJDEP Water Qual

SUMMARY

SCS Unit Hydrograph Method

{(*Node=0utfall;

+Node=Diversion;)

(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)
Max
Return HYG Vol Qpeak QOpeak Max WSEL Pond Storage
Node ID Type Event cu.ft Trun hrs cfs £t cu.ft
BAS+136 CHAMBIN POND 2 5147 12.1000 14.93
BAS+136 CHAMBIN POND 10 83854 12.1000 28.31
BAS+136 CHAMBIN POND 100 147792 12.1000 48.28
BAS+136 CHAMBIN POND 1 14288 1.1000 1.2, 1.9
BAS+136 CHAMBOUT POND 2 38882 12.4000 3.91 80.74 22235
BAS+136 CHAMBOUT POND 10 69257 12.2000 13. 15 81.39 30887
BAS+136 CHAMBOUT POND 100 131116 12.2000 30.09 82.12 41050
BAS+136 CHAMBOUT POND il 8972 1.8000 .48 79.91 12020
DEVELOPED AREA 2 51477 12.1000 17.93
DEVELOPED AREA 10 83854 12.1000 28.31
DEVELOPED AREA 100 147792 12.1000 48.28
DEVELOPED AREA 1 14288 1.1000 12.19
S/N: Bentley' Systems, Inc.
Bentley PondPack (10.01.04.00) 5:07 PM 9/8/2021



Type. ...

Master Network Summary

Page 2.02

Name.... Watershed
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
(*Node=0Outfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)
Max
Return HYG Vol QOpeak Opeak Max WSEL Pond Storage
Node ID Type Event el £ Trun hrs cfs ft (ki PR &
*QUTFALL JCT 2 46042 12.3000 5.13 q}
*QUTFALL JCT 10 83677 12.2000 16.06 [ A : ;
*QUTFALL JcT 100 161388 12.2000 36.15 F“Tu'hl FIOW
*QUTFALL aer . 9676 1.4000 68 J (D oA A
UNDET A AREA 2 51.4.2 12.3000 1.2
UNDET A AREA 10 10420 12.3000 2431
UNDET A AREA 100 22088 12.3000 4.82
UNDET A AREA i E 462 1.4000 18
UNDET B AREA 2 2051 12.1000 .76
UNDET B AREA 10 4002 12.1000 1.48
UNDET B AREA 100 8186 12.1000 2.95
UNDET B AREA 1 243 1.1000 <39
S/N: Bentley  Systems, Inc.
Bentley PondPack (10.01.04.00) 5:07 PM 9/8/2021



TS s «
Name. ...
File....

Pond Routing Summary
BAS+136 CHAMBOUT
F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Storm... NJDEP Water Qual

Tag:

Tag:

1

1

Page 14.22
1 yr

HYG Dir

LEVEL POOL ROUTING SUMMARY

= F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 1
Ooutflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 1
Pond Neode Data = BAS+136 CHAMB

Pond Volume Data = BAS+136 CHAMB

Pond Outlet Data = Outlet 1

Infiltration = +15 «¢fs

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft

Starting Volume = 0 cu.ft

Starting Outflow = .00 cfs

Starting Infiltr. = .00 cfs

Starting Total Qout= .00 cfs

Time Increment = .1000 hrs

INFLOW/OQUTFLOW HYDROGRAPH SUMMARY

P

Peak Inflow = 12.19 cfs at 1.1000 hrs
Peak Outflow = .48 cfs at 1.8000 hrs
Peak Infiltration = 15 efs at .9000 hrs
Peak Elevation = 79.91 ft
Peak Storage = 12020 cu.ft
MASS BALANCE (cu.ft)

+ Initial Vol 0

+ HYG Vol IN 14288

- Infiltration = 5309

- HYG Vol OUT 8972

- Retained Vol = 7
Unrouted Vol = - cu.ft  (.000% of Inflow Volume)

S/N:
Bentley PondP

ack

(10.01.04.00)

5eddc792-eed?7-413c-9f7c-2419572d98eb\!

5:14 PM

T

Bentley: Systems, Inc.
9/22/2021



Type.... Pond Routing Summary Page 14.24
Name.... BAS+136 CHAMBOUT Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Storm... Region C 24hr Tag: 2

HYG Dir

LEVEL POOL ROUTING SUMMARY

= F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 2
Outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 2
Pond Node Data = BAS+136 CHAMB

Pond Volume Data = BAS+136 CHAMB

Pond Outlet Data = Outlet 1

Infiltration = 5 EES

INITIAL CONDITIONS

Starting WS Elev = 7850 EE

Starting Volume = 0 cu.ft

Starting Outflow = .00 cfs

Starting Infiltr. = .00 cfs

Starting Total Qout= ;00 ofs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

at
at

12.1000 hrs
12.4000 hrs
8.0000 hrs

Peak Inflow = 17.93 cfs
Peak Outflow = 3.91 efs
Peak Infiltration = .15 ¢fs
Peak Elevation = 80.74 ft

Peak Storage

+ Initial Vol
+ HYG Vol IN

- Infiltration
- HYG Vol OUT
- Retained Vol

Unrouted Vol

P

(.000%

of Inflow Volume)

S/N: 5eddc792-eed7-413¢c-9£7¢c-e419572d98eb\!

Bentley PondP

ack

(10.01.04.00)

5:14 PM

11

Bentley- Systems, Inc.
9/22/2021



Type.... Pond Routing Summary Page 14.27
Name.... BAS+136 CHAMBOUT Tag: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Storm... Region C 24hr Tag: 10
LEVEL POOL ROUTING SUMMARY

HYG Dir = F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 10

Outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 10

Pond Node Data = BAS+136 CHAMB
Pond Veclume Data = BAS+136 CHAMB
Pond Outlet Data = Outlet 1

Infiltration = ¢85 Cfg

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft
Starting Volume = 0 cu.ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .1000 hrs

INFLOW/OQUTFLOW HYDROGRAPH SUMMARY

Peak Inflow
Peak Outflow

28.31 cfs at 12.1000 hrs
1815, BES at 12:.2080 hrs

P

Peak Infiltration = ;15 wfs at 5.8000 hrs
Peak Elevation = 81:39 1t
Peak Storage = 30887 cu.ft
MASS BALANCE (cu.ft)
+ Initial Vol = 0
+ HYG Vol IN = 83854
— Infiltration = 14591
- HYG Vol oUT = 69257
- Retained Vol = 7
Unrouted Vol = - cu.ft (.000% of Inflow Volume)

S/N: 5eddc792-eed7-413¢c-9f7¢c-e419572d98eb\!

Bentley PondPack (10.01.04.00) 5:14 PM

19

Bentley- Systems, Inc.

9/22/2021



Type.... Pond Routing Summary Page 14.30
Name.... BAS+136 CHAMBOUT Tag: 100 Event: 100 yr
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Storm... Region C 24hr Tag: 100
LEVEL POOL ROUTING SUMMARY

HYG Dir = F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 100

Outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 100

Pond Node Data = BAS+136 CHAMB
Pond Volume Data = BAS+136 CHAMB
Pond Outlet Data = Outlet 1

Infiltration = 15 cfs

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft
Starting Volume = 0 cu.ft
Starting Outflow = .00 cfs
Starting Infiltr. = <00 efs
Starting Total Qout= .00 cfs
Time Increment = .1000 hrs

INFLOW/QUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 48.28 cfs at 12.1000 hrs
Peak Outflow = 30.09 cfs at 12.2000 hrs
Peak Infiltration = .15 ¢fs at 3.3000 hrs
Peak Elevation = B2 b

Peak Storage = 41050 cu.ft

MASS BALANCE (cu.ft)

P

+ Initial Vel = 0
+ HYG Vol IN = 147792
- Infiltration = 16670
- HYG Vol OUT 131116
- Retained Vol = 6
Unrouted Vol = - eu.ftkt {.000% of Inflow Volume)

S/N: 5eddc792-eed7-413c-9£7¢-e419572d98eb\!

Bentley PondPack (10.01.04.00) 5:14 PM

79

Bentley- Systems, Inc.

9/22/2021



STORM SUMMARY & BASIN ROUTINGS
WITHOUT INFILTRATION

&0



Type.... Master Network Summary
Name.... Watershed
File.... F:\11075378\1107537C\Design\Developed Basin Inflow.ppw

Page 2.01

MASTER DESIGN STORM SUMMARY

Network Storm Collection:

(*Node=0Outfall;
(Trun= HYG Truncation:

MASTER NETWORK

TR55

Rainfall
Type

Synthetic Curve
Synthetic Curve
Synthetic Curve

Time-Depth Curve

Region C 24hr
Region C Z24hr
Region C Z24hr

SUMMARY

SCS Unit Hydrograph Method

+Node=Diversion;)
Blank=None; L=Left; R=Rt; LR=Left&Rt)

NJDEP Water Qual

Max
Return HYG Vol Qpeak Qpeak Max WSEL Pond Storage
Node ID Type Event cu.ft Trun hrs cfs ft cu.ft
BAS+136 CHAMBIN POND 2 51477 12.1000 1793
BAS+136 CHAMBIN POND 10 83854 12.1000 28.31
BAS+136 CHAMBIN POND 100 147792 12.1000 48.28
BAS+136 CHAMBIN POND 1 14288 1.1000 12.19
BAS+136 CHAMBOUT POND 2 51402 12.3000 4.64 80.82 2325gﬁ?
BAS+136 CHAMBOUT POND 10 83778 12.2000 14.43 81.45 31714 4;
BAS+136 CHAMBOUT POND 100 147716 12.2000 30..35 82.13 41208
BAS+136 CHAMBOUT POND 1 14223 1.8000 .49 79.96 12583 )
DEVELOPED AREA 2 51477 12.1000 1.7 93
DEVELOPED AREA 10 83854 12.1000 28.31
DEVELOPED AREA 100 147792 12.1000 48.28
DEVELOPED AREA 1 14288 1.1000 12 1.9
S/N: Bentley' Systems, Inc.
Bentley PondPack (10.01.04.00) 10:19 AM 9/8/2021

Bagi\
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82

Type.... Master Network Summary Page 2.02
Name.... Watershed
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw
MASTER NETWORK SUMMARY
SCS Unit Hydrograph Method
(*Node=0Qutfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)
Max
Return HYG Vol Opeak Qpeak Max WSEL Pond Storage
Node ID Type Event cu. ft Trun hrs cfs ft cix. £t
*QUTFALL JCT 2 58564 12.3000 6.01 )
*QUTFALL JCT 10 98200 12.2000 17 234 <*_¢-y; | { )
*OUTFALL JCT 100 177990 12.2000 3641 € 194 "?}ﬂf A
*QUTFALL ___ JCT 1 14918 1.4000 69 Q. A A
UNDET A AREA 2 5112 12.3000 1.12
UNDET A AREA 10 10420 12.3000 231
UNDET A AREA 100 22088 12.3000 4.82
UNDET A AREA 1 462 1.4000 18
UNDET B AREA 2 2051 12.1000 .76
UNDET B AREA 10 4002 12.1000 1.48
UNDET B AREA 100 8186 12.1000 295
UNDET B AREA 1 243 1.1000 .19
S/N: Bentley- Systems, Inc.
Bentley PondPack (10.01.04.00) 10:19 AaM 9/8/2021



Type.... Pond Routing Summary

Name.... BAS+136 CHAMBCUT Tag: 1

File.... F:\11075372\1107537C\Design\Developed Basin Inflow.ppw
Storm... NJDEP Water Qual Tag: 1

Page 14.15
1 yr

HYG Dir

LEVEL POOL ROUTING SUMMARY

= F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 1
outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 1
Pond Nede Data = BAS+136 CHAMB

Pond Volume Data = BAS+136 CHAMB

Pond Outlet Data = Outlet 1

Ne Infiltration

INITIAL CONDITIONS

Starting WS Elev = 78.50 £t

Starting Volume = 0 cu.ft

Starting Outflow = .00 cfs

Starting Infiltr. = «00 efs

Starting Total Qout= .00 cfs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow
Peak Outflow

1.1000 hrs
1.8000 hrs

Peak Elevati
Peak Storage

on

+ Initial Vol
+ HYG Vol IN
- Infiltration
- HYG Vol 0OUT
- Retained Vol

Unrouted Vol

P

Il

Il
|

ow. £t

(.000%

of Inflow Volume)

S/N:
Bentley PondP

ack

(10.01.04.00)

S5eddc792-eed7-413¢-9£7¢-e419572d98eb\!

5:19 PM
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Bentley- Systems, Inc.
9/22/2021



Type.... Pond Routing Summary Page 14.18
Name.... BAS+136 CHAMBOUT Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw

Storm... Region C Z24hr Tag: 2

LEVEL POOL ROUTING SUMMARY

HYG Dir = F:\1107537A\1107537C\Design\
Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 2
Outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 2
Pond Node Data = BAS+136 CHAMB

Pond Volume Data = BAS+136 CHAMB

Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft

Starting Volume & 0 cu.ft

Starting Outflow = .00 cfs

Starting Infiltr. = 00 cfs

Starting Total Qout= .00 cIs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow
Peak Outflow

= 1L71.938 efs at 12.1000 hrs
= 4.64 cfs at 12.3000 hrs
= 80.82 ft

Peak Elevation

Peak Storage

+ Initial Vol
+ HYG Vol IN

- Infiltration
- HYG Vol OUT
- Retained Vol

Unrouted Vol

s

0 cu.ft (.000% of Inflow Volume)

S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\!

Bentley PondP

ack

(10.01.04.00) 5:19 PM

8H

Bentley- Systems, Inc.
9/22/2021
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Type.... Pond Routing Summary Page 14.22
Name.... BAS+136 CHAMBOUT Taqg: 10 Event: 10 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw
Storm... Region C 24hr Tag: 10

LEVEL POOL ROUTING SUMMARY

HYG Dir = F:\1107537A\1107537C\Design\

Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 10

outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 10

Pond Node Data = BAS+136 CHAMB

Pond Volume Data = BAS+136 CHAMB

Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft

Starting Volume = 0 cu.ft

Starting Cutflow = .00 cfs

Starting Infiltr. = .00 cfs

Starting Total Qout= .00 cfs

Time Increment = .1000 hrs

INFLOW/OUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 28.31 cfs at 12.1000 hrs

Peak Outflow - 14.43 cfs at 12.2000 hrs

Peak Elevation = 81.45 ft

Peak Storage = 31714 cu.ft

MASS BALANCE (cu.ft)
+ Initial Vol = 0
+ HYG Vol IN = 83854
- Infiltration = 0
- HYG Vol OUT = 83778
- Retained Vol = 76

Unrouted Vol = - cu.ft (.000% of Inflow Volume)

S/N:
Bentley PondP

ack

(10.01.04.00)

5eddc792-eed7-413c-9f7c-e419572d5%8eb\!

5:20 PM

B85

Inc.
9/22/2021

Bentley: Systems,



Type.... Pond Routing Summary Page 14.26

Name.... BAS+136 CHAMBOUT Tag: 100 Event: 100 yr
File.... F:\1107537A\1107537C\Design\Developed Basin Inflow.ppw
Storm... Region C Zdhr Tag: 100

LEVEL POOL ROUTING SUMMARY

HYG Dir = F:\1107537A\1107537C\Design\
Inflow HYG file = work pad.hyg - BAS+136 CHAMBIN 100
Outflow HYG file = work pad.hyg - BAS+136 CHAMBOUT 100

Pond Node Data = BAS+136 CHAMB
Pond Volume Data = BAS+136 CHAMB
Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 78.50 ft
Starting Volume = 0 cu.ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .1000 hrs

INFLOW/QUTFLOW HYDROGRAPH SUMMARY

Peak Inflow = 48.28 cfs at 12.1000 hrs

Peak Cutflow = 30,35 wEE at 12.2000 hrs
Peak Elevation = 82.13 ft
Peak Storage = 41208 cu.ft

+ Initial Vol = 0

+ HYG Vol IN = 147792

- Infiltration = 0

- HYG Vol OUT = 147716

- Retained Vol = 76
Unrouted Vol = - cu.ft (.000% of Inflow Volume)
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\!: Bentley. Systems, Inc.
Bentley PondPack (10.01.04.00) 5:20 PM 9/22/2021
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e

Type.... Runoff CN-Area Page 5.01
Name.... PROP TO POA C
File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw
RUNOFF CURVE NUMBER DATA
Impervious

Area Adjustment Adjusted
Soil/Surface Description CN acres %C $uC CN
Open Space- Good condition; grass c 80 020 80.00
Impervious-Pavement 98 260 98.00
COMPOSITE AREA &. WEIGHTED CN —---> 280 96.71 (97)
S/N: b5eddc792-eed7-413c-9f7c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:53 PM 9/23/2021



Type.... Tc Calcs

‘Name.... PROP TO POA C

Fileywys.

F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw

Page 4.01

...............................

Segment #i: J ot

Hydraulic Length 270,00
Slope .015000
Paved

Avg.Velocity 2.49

TR-55 Shallow

i
ft/ft

ft/sec

Segment #1 Time: .0301 hrs
Segment #2: Tc: TR-55 Sheet
Mannings n L2400
Hydraulic Length 25.00 ft
2yr, 24hr P 3.3000 in
Slope .016000 ft/ft
Avg.Velocity .08 ft/sec

Segment #2 Time: .0845 hrs
Segment #3: Tc: TR-55 Channel
Flow Area .6100 sq.ft
Wetted Perimeter 1.96 ft
Hydraulic Radius v 31, 'FE
Slope .010000 ft/ft
Mannings n .0130
Hydraulic Length 85.00 ft
Avg.Velocity 5.26 ft/sec

Segment #3 Time: .0045 hrs

Total Tc: .1191 hrs

S/N: 5eddc792—eed7—413c—9f7c-e4l9572d98eb\2 Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:53 PM 9/23/2021
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Type.... Tc Calcs Page 4.02
Name.... PROP TO POA C

File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw

==== SCS TR-55 Sheet Flow ==

Tc = (.007 * ({n * LE)**0.8)) / ((P**.5) * (Sf**.4))
Where: Tc = Time of concentration, hrs

n = Mannings n

Lf = Flow length, ft

P = 2yr, 24hr Rain depth, inches

Sf = Slope, %

==== SCS TR-55 Shallow Concentrated Flow ==

Unpaved surface:
V = 16.1345 * (Sf£**(.5)

Paved surface:
V = 20.3282 * (8f**(.5)

Tc = (Lf / V) / (3600sec/hr)
Where: V Velocity, ft/sec

St Slope, ft/ft
Tc = Time of concentration, hrs

Lf = Flow length, ft
S/N: 5eddc792-eed7-413c-9f7c~e419572d98eb\; Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:53 PM 9/23/2021

90



Type.... Tc Calcs Page 4.03
Name.... PROP TO POA C
File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw
==== S5CS Channel Flow == ==y iy
R = Aq / Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n
Tc = (LE / V) / (3600sec/hr)
Where: R = Hydraulic radius
: Ag = Flow area, sqg.ft.
Wp = Wetted perimeter, ft
V = Velocity, ft/sec
Sf = Slope, ft/ft
n = Mannings n
Tc = Time of concentration, hrs
Lf = Flow length, ft
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:53 BM 9/23/2021

9



Type.... Unit Hyd. Summary Page ©6.03
Name.... PROP TO POA C Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 1 year storm

Duration = 1.9999 hrs Rain Depth = 1.2500 in
Rain Dir F:\1107537A\1107537C\Design\

Rain File -ID - NJDEP Water Qual

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Proposed.HYG - PROP TO POA C 1
Tc = .1191 hrs
Drainage Area = .280 acres Runoff CN= 97
Computational Time Increment = .01588 hrs
Computed Peak Time = 1.1114 hrs
Computed Peak Flow = .74 cfs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 1.1000 hrs
Peak Flow, Interpolated Output = .14 cfs
DRAINAGE AREA
ID:PRCP TO POA C
CN = 97
Area = .280 acres
S = .3093 in
0.28 = 0619 in
Cumulative Runoff
.9427 in
.022 ac-ft
HYG Volume. .. .022 ac-ft (area under HYG curve)

*kkxk SCS UNIT HYDROGRAPH PARAMETERS #**#***

Time Concentration, Tc = .11908 hrs (ID: PROP TO POA C)
Computational Incr, Tm = .01588 hrs = 0.20000 Tp

Unit Hyd. Shape Factor 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tr/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, qp = 2. 66 ¢fs

Unit peak time Tp = LOT839 Hrs

Unit receding limb, Tr = +31755 hrs

Total unit time, Th = .39694 hrs
S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\! Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:53 PM 9/23/2021



Type.... Unit Hyd. Summary Page 6.05
Name.... PROP TO POA C Tag: 2 Event: 2 yr
File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 2 vyear storm

Duration = 24.0000 hrs Rain Depth = 3.3000 in
Rain Dir = F:\1107537A2\1107537C\Design\
Rain File -ID = - Region C 24hr

Unit Hyd Type = Default Curvilinear

HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Proposed.HYG — PROP TO POA C 2
Te = .1191 hrs

Drainage Area = .280 acres Runoff CN= 97
Computational Time Increment = .01588 hrs
Computed Peak Time = 12,1305 hrs
Computed Peak Flow = : 93 efs
Time Increment for HYG File = .0500 hrs

Peak Time, Interpolated Output 12.1000 hrs

Peak Flow, Interpolated Output .88 cfs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%

DRAINAGE AREA

ID:PRCP TO POA C

CN = 97

Area = .280 acres
S = .3093 in

0.28 = .0619 in

Cumulative Runoff

2.9558 in
.069 ac-ft

HYG Volume. .. .069 ac-ft (area under HYG curve)

**k*%k* SCS UNIT HYDROGRAPH PARAMETERS **#**

Time Concentration, Tc = .11908 hrs (ID: PROP TO POA C)

Computational Incr, Tm = .01588 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)

K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))

Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)

Unit peak, ap = 266 ofis

Unit peak time Tp = .07939 hrs

Unit receding limb, Tr = “B1T55 his

Total unit time, Th = .39694 hrs
S/N: 5eddc792-eed7-413c-9f7c-e415572d98eb\! Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:54 PM 9/23/2021
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Type.... Unit Hyd. Summary
Name.... PROP TO POA C Tag: 10

Page 6.09

Event:

File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw

10 yr

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 10 year storm

Duration = 24.0000 hrs Rain Depth
Rain Dir = F:\1107537A\1107537C\Desig
Rain File -ID = - Region C 24hr

Unit Hyd Type Default Curvilinear

HYG Dir F:\1107537A\1107537C\Desig
HYG File - ID
Tc .1191 hrs

Drainage Area = .280 acres Runoff CN= 97

]

n\

n\

Computational Time Increment = .01588
Computed Peak Time = 12.1305
Computed Peak Flow = 1.43

Time Increment for HYG File = .0500
Peak Time, Interpolated Output = 12.1000
Peak Flow, Interpolated Output = 1.36

WARNING: The difference between calculated peak flow

hrs
hrs
cfs

hrs
hrs
cfs

Proposed.HYG — PROP TO POA C 10

and interpolated peak flow is greater than 1.50%

DRAINAGE AREA
ID: PROP TO POA C
CN = 87
Area
5
0. 28

.280 acres
.3093 in
.0619 in

Cunmulative Runoff
4.6471 in
.108 ac-ft

5.0000 in

HYG Volume. .. .108 ac-ft (area under HYG curve)

*xxkk SCS UNIT HYDROGRAPH PARAMETERS *****%

Time Concentration, Tc = .11908 hrs (ID: PROP TO POA C)
Computational Incr, Tm = .01588 hrs = 0.20000 Tp

Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .749%1 (alsoc, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, qp = 2.66 cfs

Unit peak time Tp = 07939 hes

Unit receding limb, Tr = .31755 hrs

Total unit time, Th = .39694 hrs

S/N: 5eddc792-eed7-413c-9f7c-e419572d98eb\:
Bentley PondPack (10.01.04.00) 3:54 PM

94

Bentley Systems, Inc.
9/23/2021
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Type.... Unit Hyd. Summary Page 6.13
Name.... PROP TO POA C Tag: 100 Event: 100 yr
File.... F:\1107537A\1107537C\Design\Proposed Flow to POA C.ppw
SCS UNIT HYDROGRAPH METHOD
STORM EVENT: 100 year storm
Duration = 24.0000 hrs Rain Depth = 8.3000 in
Rain Dir = F:\1107537A\1107537C\Design\
Rain File -ID = - Region C 24hr
Unit Hyd Type = Default Curvilinear
HYG Dir = F:\1107537A\1107537C\Design\
HYG File - ID = Proposed.HYG - PROP TO POA C 100
Te = .1191 hrs
Drainage Area = .280 acres Runoff CN= 97
Computational Time Increment = .01588 hrs
Computed Peak Time = 12.1305 hrs
Computed Peak Flow = 2.39 ufs
Time Increment for HYG File = .0500 hrs
Peak Time, Interpolated Output = 12.1000 hrs
Peak Flow, Interpclated Output = 2.28 cfs
WARNING: The difference between calculated peak flow
and interpolated peak flow is greater than 1.50%
DRAINAGE AREA
ID:PROP TO POA C
CN = 97
Area = .280 acres
S = .3093 in
0.28 = .0619 in
Cumulative Runoff
7.9401 in
.185 ac-ft
HYG Volume. .. .185 ac—-ft (area under HYG curve)
*¥%k%%x SCS UNIT HYDROGRAPH PARAMETERS * %% **
Time Concentration, Tc = .11908 hrs (ID: PROP TO POA C)
Computational Incr, Tm = .01588 hrs = 0.20000 Tp
Unit Hyd. Shape Factor = 483.432 (37.46% under rising limb)
K = 483.43/645.333, K = .7491 (also, K = 2/(1+(Tx/Tp))
Receding/Rising, Tr/Tp = 1.6698 (solved from K = .7491)
Unit peak, ap = 2.66 cfs
Unit peak time Tp = 07939 hrs
Unit receding limb, Tr = <3585 hEs
Total unit time, Th = .39694 hrs
S/N: 5eddc792-eed7-413c-9f7¢c-e419572d98eb\: Bentley Systems, Inc.
Bentley PondPack (10.01.04.00) 3:54 PM 9/23/2021



GROUNDWATER RECHARGE
CALCULATIONS
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WATER QUALITY
CALCULATIONS
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WATER QUALITY CALCULATIONS

Water quality treatment (80% TSS removal) is provided for the parking lot run-off by eleven (11) Filterra
HC units as manufactured by Contech Engineered Solutions. These units were sized based on the
attached drainage area plan and sizing table from the manufacturer and the DEP approval letter (dated
2/12/21) confirming the 80% TSS removal rates.

The extended detention basin has a maximum detention time of 7 hours. This does not provide any
additional TSS removal per the NJDEP BMP manual per Chapter 11.2 — see attached calculations.
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FILTERRA DRAINAGE
AREA PLAN
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FLM: INSERT ONE
(1) PLAN POCKET IN
PLACE OF THIS
SHEET




g, " = [ ®
CWNTECH & filterra

Filterra HC Standard Flow Based Sizing

Sizing Basis:

The sizing for the Fifterra HC system under NJDEP regulations is based on the methodolgy outiined in Chapter 5 of the NJDEP BMP Manual. The NRCS Runoff

Equatlor:‘ in the handbook is utilized to determine a water quallty flow rate for the drainage area In question, To validate the sizing, the following parameters were
assumed:

Sample Parameters:

Design Storm = 1.25"in 2 hrs (As outlined in the NJDEP SWM Handbook)
Filterra HC Media Flow Rate = 300"/hr

Site Drainage Area = 0.319 ac

Percent Impervious = 100%

Time of Concantration = 10 min

Allowable Ponding In FiterraHC =  9*

Fliterra HC Model Size Analyzed = 13x7 (Treats 0.632 cfs at 300"/hr)

Design Summary:

Using the NRCS Methed, the required treatment flow rate for this drainage area Is 0.82 cfs. Utilizing the HydroCAD Software, a matching hydrograph can be
derived (Figure 1).

This storm can then be routed through an appropriately sized Filterra HC unit, for this example, a 13x7. Because the Fliterra HC system can provide up to 8" of
ponding, some flow attentuation Is possible and the Filterra HC system is able to accommodate a portion of the water quallty volume In the head space and release
it at the system's design flow rate. The hydrograph in Figure 2 lllustrates this concept. In this example, the 69 cf stored represents the upper portion of the
hydrograph between 0.63 cfs and 0.82 cfs.

Hydrograph Hydrograph !

S P T @ H“m"l ; T B inflow Jf i

T e [ Frimary ;

HURER.ING. Rald |

; Runpft Area=tygetisi |  J083efs] ;. i i i |

0.8 Rupott = |

E o ot i }

0.43 !

é 03 IE |

0.2 i

0.14 !

04 o E

0 2 4 6 8 1012 1416 18 20 22 24 26 28 30 0 2 4 6 8 101214 16 18 20 22 24 28 28 30 I

e e NIME nours) R : S o s Time: (hours) e e— |
Figure 1. Inflow rate during the 1.25" in 2 hrs, NJDEP WQ Storm event, Figure 2, Inflow rate during the WQ Storm Event compared with the Filterra

outflow rate, accounting for 8" ponding within the unit.

This approach is scalable and can be completed for all Filterra HC sizes. Table 1 identifies the allowable Impervious drainage area to each Filterra HC unit based
on this methodology. Addtionally, for drainage areas that are not fully impervious, a new table can be generated based on site specific consfraints. Please contact
your Contech Representative for more information,

Table 1. Filterra HG Sizing based on the New Jersey BMP Manual.

Systam Size T'“"::;‘;;!ﬁ:: Rate DA::::?QE 17:7-"; Outlot Pipe Size
Ponding (CN=98)
(ft) (cfs) (ac) (in)
4x4 0,111 0.056 6" SDR-35 PVC
4x6  6x4 0.167 0.084 6" SDR-35 PVC
4.5x7.83 /1 7.83x4.5 0.245 0.123 8" SDR-35 PVC
6x6 0.25 0.126 6" SDR-35 PVC
6x8 / 8x6 0.333 0.168 6" SDR-35 PVC
6x10/10x6 0.417 0.210 6" SDR-35 PVC
6x12/12x6 0.500 0.2562 6" SDR-35 PVC
7X13 113x7 0.632 0.319 6" SDR-35 PVC
14%8 0.778 0.392 6" SDR-35 PVC
16x8 0.889 0.449 6" SDR-35 PVC
18x8 1,000 0.505 6" SDR-35 PVC
20x8 1.111 0.561 6" SDR-35 PVC
22x8 1.222 0.617 6" SDR-356 PVC
Notes:

1. Boxes are standard depth from rim to oullet: 3.33' for Standard Cffline

2, Vault sizes 8x14 and larger avallable on case-by-case basis. Ploase conlact Contech for individual project design assistance.
3, A standard PVC pipe coupling is cast Into the wall for sasy connection to discharge piping

4. Dimensions shown are Internal,

5. Contact Contech for sile specific sizing or other hox configurations.

[ O]



TV13a NOILYHNOIINOD

e e Ty
16000¥ HO "SSSU0158/% 00 SERG "] SRI0d 84KA0 S208
worgt

IBDOTANA

— e
NOLLYJIO JT1LMO0 NOdN ONIONZS30 A¥YA AVA NOLLYENSINGD Sdild TYNRELNI

T IYAY LON = Wi

(OH-1) 3NIM440 OH VENIL TS 0 NOUMOS CREmAEnin LIENTIT Y s Twums] e | o= | voamootwo | owemld
" Xy (e scyas.s | exoz %0z HOZINOGD TIVD DH-B00ZLY
T - s Fxp@ SENAS.S | sxm 8x8L HSZINOD TIWD OHB08LL]
e e e ey e e e e e e e e wxy@ | SeHOS.9 | 8xel [ HOZINGD TIVO. SHA08HY
Fx@ SEHOS.9 6X51 BXSL HOJINCD TV DHBI5ELd
TIGVIIVAY LON =W/ sXy(@ | scuos.e | exm BXPE HOSINGD TIVD DHEriLd
FXp2Z) SEUAS.9 ELxXz £IxL T OHELL0Ld FxX¥(2) SEMOS.9 LXEL LXEY L DH-208b1d
wXy(D) | 6H0S.9 | zixs zix g v SHZIB0L sxy@ | ccwoss | axzl exzi v SHB0ZLLd
Pxpl) SEN0S.8 0Lx9 0L x9 T OHOI80L Fx ) SEH0S .9 9x01L SX01 n DH-S00LLd
pxpl) | scuos.e | exs 8xg Rivd DHB0S0LS Fxpl) SE¥OS.9 oxg 9xg Ris OH-80R0LS
£xs0) | swuos.o |ewexew | cozxey | ANOMANA | o000 sxet)  |semoss | vxe vxg N SHPOR0LE
T — exe) | muose| sxv exy AN SHaovaLs sxs®) | scwcs.e |svxess | syxsmz | SWOMAVA | onsseasoss
£xg() |scwas.e | 9xs 9x9 g OH-9090Ld £xgl) | seHAS.9 | 9%y saxy AMOVD “OHES0r0LS £xgl) ScH0S.g | 'pxgy PX59 AINO VD OH05S0Ld
£xg() | SEHOS.0 | #XP ¥X¥ v SHPOPOLI EXch) | seu05.9 | OXF 9% F YoM DH-S0r0Ld £Xg() | seHos. | v ¥X9 VoW Orr¥osoLd
3218 3215
vid Ixam via axm JZIS 7 ALD via axT)
300 | za | 'szs’ | FEANE [ mirnievavav [Nouvneissa 20 | 3 | 3z |FSAYE | jimevivay | nowvieisaa avie | 3ad | ams | Lo AME | armevivav | NoLwNSIS30
13no| 1inva 131LN0 | 1InvA F3YL | LILNO| LInVA ;
3L EELTS
NOILVHNSIANOD 13Nl SHVYNOS OH-14 NOLLYHNSIANOD 13INI 34IS LHMOHS DH-14 NOLLYHN9IINOD L3TINI 3aIS ONOT OH-14

0-0 NOILO3S

. doLOL'ANI
‘ [COE

O s T e
i

—

e HLONZ LIWA e

g-d NOLLO3S

Fa-— HLONTT LINVA —=]

¥-¥ NOLLD3S

HOILNGD A8 O3aINCHd

HOZLNOD A8 O3TIACHd
‘dAL "MIAVTHOINN €

HOZLINOD AS G3QINCYHd
“dAL VIOIN YRUELIL 9L

HOZLNGD A8 O2aNCHd

‘dAL WIAVYT INOLS
\l NIVHOHIANG .8

LDIMOT NIVHCHIANN .9 1/

OL “ANI

Rt

AN
L et

133HS TS0 LN §EnD

INM40 GRVONYLS ViRIELITI 335 1\
{HDZINGD AS ION)
Y3LIND ONY SN0

ONISON FTONY OSZINVATYD

HIAUINOD AB O30INOEd INVId

(H23INDS A8 LON)

s

SHRO0H NOLVJISSKI ASENT 1\

AMIIA NVd

(ARVA AV NOLLYSO0T 3did 1311n0)
TIVAL LINYA LSYOSd QINI

JT_I

\I 1SV0 SNINNGS LTUNO SEHAS
B

1

T
]

HLONIT LINVA ]

M
HIGIA, LINYA —=]

L

WY 002 HEOZBY B4 OLNOD SN0 YUALT

JOL



}

N

State of Iu Jersey

DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER QUALITY
Bureau of Stormwater Permitting
PHILIP D. MURPHY 401 East State Street SHAWN M. LATOURETTI
Governor P.O. Box 420 Mail Code 401-02B Acting Commissioner
Trenton, NJ 08625-0420
SHEILA Y. OLIVER Tel. (609) 633-7021 * Fax (609) 777-0432

www.nj.gov/dep/dwq/bnpe_home.htm

N

Lt. Governor

February 12, 2021

Derek M. Berg

Director — Stormwater Regulatory Management - East
Contech Engineered Solutions LL.C

71 US Route 1, Suite F

Scarborough, ME 04074

Re: MTD Lab Certification
Filterra® HC Bioretention System
Off-line Installation Approved

TSS Removal Rate 80%
Dear Mr. Berg:

The Stormwater Management rules under N.J.A.C. 7:8-5.5(b) and 5.7(c) allow the use of
manufactured treatment devices (MTDs) for compliance with the design and performance
standards at N.J.A.C. 7:8-5 if the pollutant removal rates have been verified by the New Jersey
Corporation for Advanced Technology (NJCAT) and have been certified by the New Jersey
Department of Environmental Protection (NJDEP). Contech Engineered Solutions LLC has
requested a Laboratory Certification for the Filterra® HC Bioretention System (Filterra® HC.)

The project falls under the “Procedure for Obtaining Verification of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advance Technology” dated January 25,
2013. The applicable protocol is the “New Jersey Department of Environmental Protection
Laboratory Protocol to Assess Total Suspended Solids Removal by a Filtration Manufactured
Treatment Device” dated January 25, 2013.

NICAT verification documents submitted to the NJDEP indicate that the requirements of the
aforementioned protocol have been met or exceeded. The NJCAT letter also included a
recommended certification TSS removal rate and the required maintenance plan. The NJCAT
Verification Report with the Verification Appendix (dated January 2021) for this device is
published online at  http://www.njcat.org/uploads/newDocs/NJCATFilterraTechnology
VerificationReportFinal. .pdf.
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The NJDEP certifies the use of the Filterra® HC stormwater treatment unit by Contech
Engineered Solutions LLC at a TSS removal rate of 80% when designed, operated, and
maintained in accordance with the information provided in the Verification Appendix and
the following conditions:

1. The maximum treatment flow rate (MTFR) for the manufactured treatment device (MTD)
is calculated using the New Jersey Water Quality Design Storm (1.25 inches in 2 hrs) in
N.J.A.C.7:8-5.5. The MTFR is calculated based on a verified loading rate of 3.12 gpm/fi?
of effective filtration treatment area.

2. The Filterra® HC stormwater treatment unit shall be installed using the same configuration
reviewed by NJCAT, and sized in accordance with the criteria specified in item 7 below.

3. This device cannot be used in series with another MTD or a media filter (such as a sand
filter) to achieve an enhanced removal rate for total suspended solids (TSS) removal under
N.J.A.C. 7:8-5.5.

4. Additional design criteria for MTDs can be found in the New Jersey Stormwater Best
Management Practices (NJ Stormwater BMP) Manual, which can be found online at
www.njstormwater.org.

5. The maintenance plan for a site using this device shall incorporate, at a minimum, the
maintenance requirements for the Filterra® HC. A copy of the maintenance plan is attached
to this certification. However, it is recommended to review the maintenance website at
https://www.conteches.com/Portals/0/Documents/Maintenance%20Guides/Filterra%20H
C%200M%20Packet.pdf for any changes to the maintenance requirements.

6. For an MTD to be considered “green infrastructure” (GI) in accordance with the March 2,
2020 amendments to the Stormwater Management rules at N.J.A.C. 7:8, the MTD must
meet the GI definition noted at amended N.J.A.C. 7:8-1.2. Specifically, the MTD shall (1)
treat stormwater runoff through infiltration into subsoil; and/or (2) treat stormwater runoff
through filtration by vegetation or soil; or (3) store stormwater runoff for reuse.

The Filterra® HC filters stormwater runoff through an engineered biofiltration soil media
and, thus, meets the definition of GI. Filterra® HC can be configured with or without a
precast vault. Installations that will not include a precast vault will additionally need to
comply the NJDEP Stormwater BMP Manual conditions regarding separation from the
seasonal high water table and, if infiltration is proposed as an outlet, minimum vertical
saturated hydraulic conductivity of the subsoil. Installations without a precast vault that do
not rely on infiltration are required to maintain at least a one-foot separation from the
seasonal high water table measured from the lowest point of the system. Installations
without a precast vault that utilize infiltration are required to have the most hydraulically
restrictive soil layer below the MTD meet the minimum tested vertical saturated hydraulic
conductivity of one inch per hour and have at least two feet of separation from the seasonal
high water table measured from the lowest point of the system.
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7. Sizing Requirement:
The example below demonstrates the sizing procedure for the Filterra® HC:
Example: A 0.25-acre impervious site is to be treated to 80% TSS removal using the
Filterra® HC. The impervious site runoff (Q) based on the New Jersey
Water Quality Design Storm was determined to be 0.79 cfs.
The selection of the appropriate model of Filterra® HC is based upon both the maximum
inflow drainage area and the MTFR. It is necessary to calculate the required model using

both methods and to use the largest model determined by the two methods.

Inflow Drainage Area Evaluation:

The drainage area to the Filterra® HC in this example is 0.25 acres. Included in Table 1
below, all of the Filterra® HC models are designed with a maximum allowable drainage
area greater than 0.25 acres. Specifically, the Filterra® HC with a 4°x4’ media bay and a
maximum allowable drainage area of 0.40 acres would be the smallest model able to treat
runoff without exceeding the maximum allowable drainage area.

Maximum Treatment Flow Rate (MTFR) Evaluation:

The site runoff (Q) was based on the following:
time of concentration = 10 minutes
i=3.2 in/hr (page 5-8, Fig. 5-3 of the NJ Stormwater BMP Manual)
¢ = 0.99 (runoff coefficient for impervious)
Q=ciA=099x32x0.25=0.79 cfs

Given the site runoff is 0.79 cfs and based on the MTFR’s listed in Table 1 below, the
Filterra® HC with a 16’x8’ media bay and an MTFR of 0.889 cfs would be the smallest
model that could be used to treat the impervious area without exceeding the MTFR. If
using more than one unit for treating runoff, the units should be configured such that the
flowrate to each unit does not exceed the design MTFR for each unit and ensuring the entire
0.25 acre area is treated.

The MTFR evaluation results will be used since that method results in the highest minimum
configuration determined by the two methods.
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The sizing table corresponding to the available system models is noted below:

Table 1. Filterra® HC MTFRs and Maximum Allowable Drainage Areas

Available Filterra® Mudia Bay Sizes | Effective Filoeation | Freatment Flow Rate Maximum Allowable
(et} Treatment Area (i) (] Drainage Ave (ac)
nd fo R4S 40
Sxbor bd N 0167 160
o | 43783 0r T3 5 (Nominal 418 Kty LA (.43 049
i i W .23 91
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Be advised a detailed maintenance plan is mandatory for any project with a Stormwater BMP
subject to the Stormwater Management rules, N.J.A.C. 7:8. The plan must include all of the items
identified in the Stormwater Management rules, N.J.A.C. 7:8-5.8. Such items include, but are not
limited to, the list of inspection and maintenance equipment and tools, specific corrective and
preventative maintenance tasks, indication of problems in the system, and training of maintenance
personnel. Additional information can be found in Chapter 8: Maintenance and Retrofit of
Stormwater Management Measures.

If you have any questions regarding the above information, please contact me at (609) 633-7021.

Sincerely,
A FAfuL -i*-i"- "I ;:15.1,5-?
Gabriel Mahon, Chief

Bureau of Stormwater Permitting

Attachment: Maintenance Plan
e Chron File

Richard Magee, NJCAT

Vince Mazzei, NJDEP — Water & Land Management

Nancy Kempel, NJDEP— BSTP

Keith Stampfel, NJDEP — DLRP

Dennis Contois, NJDEP — DLRP



TSS Removal Rates for Extended Detention Basins

Extended detention basins are designed to provide treatment of runoff volume generated by the Water
Quality Design Storm (WQDS). Techniques to compute this volume are discussed in Chapter 5:
Stormwater Management Quantity and Quality Standards and Computations.

The TSS removal rate for an extended detention basin is based on the basin’s detention time. The

detention time begins when the maximum storage volume is achieved and ends when only 10% of the
maximum volume remains. The chart below shows the TSS removal rate for a given detention time. As
Er?viously stated, for the purposes of TSS removal rate calculations, the minimum detention time is 12
hours, and the maximum detention time is 24 hours. Systems with detention times in excess of 24 hours
will still only be credited with a 60% TSS removal rate. Extrapolation beyond the minimum and maximum
detention times of 12 and 24 hours, respectively, is not allowed.

TSS Removal Rate of Extended Detention Basins

0y - - o _Soemvconan i R S
60
pu—__
50
P

Q —
e
@ el
§ 40
K
5 =
o
w
b
l—.

20

i
0
12 13 14 15 18 17 18 19 20 7 22 23 24
Detention Time (Hours)

To determine the TSS removal rate for an extended detention basin, either the chart above or the
following equation may be used:

t—12
% TSS Removal Rate =40+ {20 % [T]}

where t is the time of detention in hours and 12 < t < 24,

The example located on the following page illustrates how to use the chart to determine the TSS
removal rate provided.

New Jersey Stormwater Best Management Practices Manual March 2021
BMPs Requiring a Waiver or Variance, Chapter 11.2: Extended Detention Basins (Non-Gl) Page 9
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Type. Time vs. Volume Page 11.01
Name.... BAS+136 CHAMB Tag: 1 Event: 1 yr
File.... F:\1107537A\1107537C\Design\Developed Basin With Infiltration.ppw
Storm... NJDEP Water Qual Tag: 1
TIME vs. VOLUME (cu.ft)

Time | Output Time increment = .1000 hrs

hrs | Time on left represents time for first value in each row.
_________ I_"____.“...ﬁr.ﬁﬁﬁﬁf_..ﬁ_,fﬁﬁﬁfgf_.u....__________..._.._.___________________._.__

.5000 | 0 1 29 140 512 7 !
1.0000 | 2186 5684 8711 10023 10649 —_ ? |9
1.5000 | 11095 11462 11752 11967 (12020 . :
2.0000 | 11969 11841 11631 11410 11190
2.5000 | 10972 10756 10541 10328 10118
3.0000 | 9908 9701 9496 9292 3090
3.5000 | 8890 8692 8496 8301 8109

- 4.0000 | 7918 7730 7543 73598 7175
4.5000 | 6994 6815 6638 6463 6290
5.0000 | 6119 5950 5784 5619 5457
5.5000 | 5297 5138 4984 4832 4683
6.0000 | 4537 4393 4252 4114 3978
6.5000 | 3845 3714 3586 3460 3336
7.0000 | 3214 3095 2977 2861 2746
7.5000 | 2632 2520 2408 2298 2189
8.0000 | 2081 1975 1870 1767 1666 ) ’ ) fnr.&
8.5000 | 1567 1470 1375 1283 1192 w8 .,
9.0000 | 1104 1020 935 860 785 b L
9.5000 | 713 643 576 511 448 2
10.0000 | 389 334 288 247 213
10.5000 | 183 158 136 117 100
11.0000 | B6 74 64 55 47
11.5000 | 41 35 30 26 22 ')ﬁ A
12.0000 | 1% 17 14 12 I1 =
12.5000 | 9 8 7 =
Z by s
on T
; ¥ 7
( ,}&\ ;f
S/N: 5eddc792-eed7-413¢c-9f7¢c-e419572d98eb\! Bentley-Systems, Inc.
Bentley PondPack (10.01.04.00) 10:52 AM 9/16/2021
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EMERGENCY SPILLWAY
DESIGN
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Emergency SpillwayCalculations

L=81"

83.20* (TOP OF BERM ELEV.)

’ ! ELEV.=82.50.

0.38'
'{\z > (EMERGENCY SPILLWAY DESIGN STORM) 1

R RARE f
EMERGENCY SPILLWAY SECTION

NO SCALE

. 1%/@%%%

EMERGENCY SPILLWAY INV.=82.12

|k

*1.08' of freeboard to 100 year storm elevation in basin.

DESIGN FOR PEAK
100 YEAR STORM INFLOW TO BASIN

Q= 48.3 CFS

C= 2.56 (for 10" wide broad crested weirs taken from Brater & King)
Q=CLH*3/2
Find Lwhen H = 0.38 ft

L= Q/C * (H)"3/2 L=[483 cfs/ (256) x (0.38 ft)* 3/2 =8050 ft _use 81

Check velocity through emergency spillway

V=Q/A

V= 483 cfs / (81 ftx 038 ft)= 1.61ps
1.6 fps =3.0 fps (allow. vel. for silt loam)

Therefore, grass lined emergency spillway will be stable



STORM SEWER AND CONDUIT OUTLET
PROTECTION CALCULATIONS
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FIV. 3. 1T€W)=KAINFALL INITENSITY CURVES

DURATION OF STORM IN MINUTES
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5 . 20 30 45 60 90 120 180
DURATION OF STORM IN MINUTES

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF WATER RESOURCES
FLOOD PLAIN MANAGEMENT (1976
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11

[l

240



\
\

| HD
ADS, Inc. Drainage Handbook " \

| ==

Specifications ¢ 1-3

ADS N-12° ST IB PIPE (ASTM F2648) SPECIFICATION

Scbpe
This specification describes 4- through 60-inch (100 to 1500 mm) ADS N-12 ST IB pipe (per ASTM F2648) for
use in gravity-flow land drainage applications.

Pipe Requirements
ADS N-12 ST IB pipe (per ASTM F2648) shall have a smooth interior and annular exterior corrugations.
*  4-through 60-inch (100 to 1500 mm) pipe shall meet ASTM F2648.

* Manning’s “n” value for use in design shall be 0.012.

Joint Performance

Pipe shall be joined using a bell & spigot joint meeting ASTM F2648. The joint shall be soil-tight and gaskets
for diameters 12- through 60-inch, shall meet the requirements of ASTM F477. For diameters 4- through 10-
inch, the joint shall be soil-tight using an engaging dimple connection. Gaskets shall be installed by the pipe
manufacturer and covered with a removable, protective wrap to ensure the gasket is free from debris. A joint
lubricant available from the manufacturer shall be used on the gasket and bell during assembly.

Fittings
Fittings shall conform to ASTM F2306. Bell and spigot connections shall utilize a welded bell and valley or
saddle gasket meeting the soil-tight joint performance requirements of ASTM F2306.

Material Properties

Material for pipe production shall be an engineered compound of virgin and recycled high density
polyethylene conforming with the minimum requirements of cell classification 424420C (ESCR Test Condition
B) for 4- through 10-inch (100 to 250 mm) diameters, and 435420C (ESCR Test Condition B) for 12- through
60-inch (300 to 1500 mm) diameters, as defined and described in the latest version of ASTM D3350, except
that carbon black content should not exceed 4%. The design engineer shall verify compatibility with overall
system including structural, hydraulic, material, and installation requirements for a given application.

Installation

Installation shall be in accordance with ASTM D2321 and ADS recommended installation guidelines, with the
exception that minimum cover in trafficked areas for 4- through 48-inch (100 to 1200 mm) diameters shall be
one foot. (0.3 m) and for 60-inch (1500 mm) diameter the minimum cover shall be 2 ft. (0.6 m) in single run
applications. Backfill for minimum cover situations shall consist of Class 1 (compacted) or Class 2 (minimum
90% SPD) material. Maximum fill heights depend on embedment material and compaction level; please refer
to Technical Note 2.02. Contact your local ADS representative or visit our website at www.ads-pipe.com for a
copy of the latest installation guidelines.

Pipe Dimensions

Nominal Diameter, in (mm)
Pipe I.D. 4 6 8 10 12 15 18 24 30 36 42 48 60
in (mm) (100) | (150) | (200) | (250) | (300) | (375) | (450) | (600) | (750) | (900) | (1050) | (1200) | (1500)
Pipe O.D.* 4.8 6.9 9.1 11.4 14.5 18 22 28 36 42 48 54 67
in (mm) (122) (175) (231) (290) (368) (457) (559) (711) (914) (1067) | (1219) | (1372) (1702)

*Pipe O.D. values are provided for reference purposes only, values stated for 12 through 60-inch are +1 inch. Contact a sales representative for exact values
**All diameters available with or without perforations.

i (; 7 ©ADS, Inc., March 2020



TABLE 1106.2 - TABLE 1106.3

TABLE 1108.2
SIZE OF VERTICAL CONDUCTORS AND LEADERS

DIAMETER HORIZONTALLY PROJECTED ROOF AREA (square feet)
OF LEADER " Rainfall rate (Inches per hour)
(Inches)? 1 2 3 4 5 6 7 8 ] 10 1 12

2 2,880 1,440 960 720 575 480 410 360 320 290 260 240
3 8,800 4,400 2,930 2,200 1,760 1,470 1,260 1,100 980 880 800 730
4 18,400 9,200 6,130 4,600 3,680 3,070 | 2,630 2,300 2,045 1,840 1,675 1,530
5 34,600 | 17,300 | 11,530 8,650 6,920 5,765 | 4,945 | 4,325 | 3,845 3,460 3,145 | 2,880
6 54,000 | 27,000 17,995 13,500 10,800 9,000 | 7,715 6,750 6,000 5,400 4,910 | 4,500
8 116,000 | 58,000 38,660 | 29,000 | 23,200 19,315 | 16,570 | 14,500 12,890 | 11,600 | 10,545 9,660

For 8I: 1 inch = 25.4 mm, 1 square foot = 0.0929 m2,

8 Sizes indicated are the diameter of circular piping. This table is applicable to piping of other shapes provided the cross-sectional shape fully encloses a circle of the
diameler indicated in this table,

TABLE 1106.3
SIZE OF HORIZONTAL STORM DRAINAGE PIPING
SIZE OF HORIZONTALLY PROJECTED'ROQF AREA (square feet) . . N—
HO?:;&!&TAL Ralnfall rate (lng_hg._s: per hour) TP b SIS e - bpis & |
(inches) 1 z | (3) 9. "a 2 JoadumlBe i )il o 8 o
/g unit vertical in 12 units horizontal (1-percent slope). i ol
3 3,288 1,644 1,09 | 822 TTesT 548
4 7,520 .,:bﬂ 2,506 1,800 1,504 - '1,253
5 13,360 6,680 4,453 3,340 2,672 #2099
6. 21,400 10,700 7,133 5350 |' 4280 3,566
8D | 46000 23,000 | [15330] 11,500 © 9,200 7,600
10 82,800 41400 T 27,600 20,700 16,580 13,800
12 133,200 66,600 44,400 33,300 T 26,650 22,200
15 218,000 109,000 72,800 59,500 47,600 ! 39,650
/4 unit vertical in 12 units horizontal (2-percent slope) R

3 4,640 2,320 1,546 1,160 928 773
4 10,600 5,300 ¢ 3,533 2,650 2,120 1,766
5 18,880 9,440 6,293 4,720 3,776 3,146
6 30,200 15,100 10,066 7,550 6,040 5,033
8 65,200 32,600 21,733 16,300 13,040 10,866
10 116,800 58,400 38,950 29,200 23,350 19,450
12 188,000 94,000 62,600 47,000 37,600 31,350
15 336,000 168,000 112,000 84,000 67,250 56,000

1/ unit vertical in 12 units horizontal (4-percent slope) .
3 6,576 3,288 2,295 1,644 1,310 1,096
4 15,040 7,520 5,010 3,760 " 3,010 2,500
5 26,720 13,360 8,900 6,680 5,320 4,450
6 42,800 21,400 13,700 10,700 " 8,580 7,140
8 92,000 46,000 30,650 23,000 18,400 15,320
10 171,600 ) 85,800 55,200 41,400 33,150 27,600
12 266,400 133,200 88,800 66,600 53,200 44,400
15 . 476,000 238,000 158,800 119,000 95,300 79,250

For 8I: 1 inch = 25.4 mm, 1 square foot = 0,0929 m2,
e — ’l _‘) ‘! J / : r/: ,}/‘, "‘._ f '

e .
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Rainfall rates, in inches per hour, are based on a storm of one

APPENDIX B
RATES OF RAINFALL FOR VARIOUS CITIES

shown in the appendix are derived from Figure 1106.1.

Alabama:
Birmingham . ...... 3.8
Huntsville ......... 3.6
Mobile ........... 4.6
Montgomery ....... 4.2
Alaska:
Fairbanks ......... 1.0
Juneau ........... 0.6
Arizona:
Flagstaff ,......... 24
Nogales .......... 31
Phoenix .......... 2.5
Yuma ............ 1.6
Arkansas:
FortSmith ........3.6
Little Rock ........ 3.7
Texarkana ......... 38
California: i
Barstow "...... ‘....14 .
Crescent City ...... 15 .-
Fresno:.......... I I
Los Angsles ......21 -
Needles.......,.... 706 { *

: ‘Placeﬁhhc :
"'San Fernando . . .
San'Franclscn o

.t Yre'ka R
Colafadb’ - -
Cralg i v vas 1.5
Denver ........... 24
Durango .......... 18
* -@rand Junction . ... 1.7
Lamar ........... 3.0
Poeblo: i cuiws o o 2.5
Connecticut:
Hartford . v 27
New Havcn ........ 2.8
Putnam ........... 2.6
Delaware:
Georgetown ....... 3.0
Wilmington ....... 3.1
District of Columbia:
Washington . ....... 32
Florida:
Jacksonville ....... 43
Key West ......... 4.3
Miami “..... — 4,7
Pensacola ......... 4.6
Tampa ........... 4.5

Georgia:

Atlanta ........... 3.7

Dalton ........... 34

Macon ........... 39

Savannah ,........ 43

Thomasville ....... 4.3

Hawaii:

Hilo, cisic iy wsres 6.2

Honolulu ......... 3.0

Wailuku .......... 3.0

Idaho:

Boise .......0vuu. 0.9

Lewiston .......... 1.1

Pocatello . ......... 1.2

Illinois:

AORITO! a1t o i 3.3
- Chicago .......... 3.0
PBOHA s s wivne 33
s Rockford .4 vuwesn 32

© " Springfield ........ 33
Indiana:
*Evansville ........ 3.2

.Fort Wayne ........ 2.9

=:-I'ndi_'anapolis o s rasdd

: Davenporr 5 Bl we 3 3
~ Des Moines ...t 3.4
" Dubuqué”. ...... 1.33
Sioux City ........ 3.6
Kansas:
Atwood ,......... .33
Dodge City ........ 33
Topeka ........... 3.7
Wichita ........... 3.7
Kentucky:
Ashland .......... 3.0
Lexington ......... 31
Louisville ......... 3.2
Middlesboro ....... 3.2
Paduceh : cowns von 3.3
Louisiana:
Alexandria ........ 4.2
Lake Providence ....4.0
New Orleans ..... 4.8
Shreveport ........ 3.9
Maine:
Bangor ........ ey
Houlton .......... 2.1
Portland .......... 2.4

1997 INTERNATIONAL PLUMBING CODE

Maryland:
Baltimore ......... 32
Hagerstown ....... 2.8
Oakland .......... 23
Salisbury ......... 3.1
Massachusetts:
Boston ........... 2.5
Pittsfield .......... 2.8
Worcester ......... 2.7,
Michigan: e
Alpena ........... 2.5
Detroit ........... 2.7.
Grand Rapids ...... 2.6
Lansing........... 2.8
Marquette ......... 2.4
Sault Ste. Marie .-...22 i s
Minnesota: i
Diuth o 4 oo s 28 &
Grand Murais ...... 2.3 s
Minneapolis ....... 3.1
Moorhead ......;."..3.2
Worthington ... ... 3:5
Mississippi:
Biloxi
Lolumbiss

: ‘7:"Na.tcbez . :
“Vicksburg® ... L 410
Missouri:
Columbia ........, 3.2
' Kansas City-.......3.6:
Springfield ..., Vo034
St.Louis .......... 29,
Montana:
Ekalaka ........... 2.5
Havre ............ 1.6
Helena ........... 1.5
Kalispell .......... 12
Missoula .......... 1.3
Nebraska:
North Platte ....... 33
Omaha ........... 3.8
Scottsbluff ........ 3.1
Valentine .........3.2
Nevada:
BIkG: s o o5 40 1.0
BIY suxeaes oo o 1.1
Las Vegas ......... 14
RENG 5vurvas a3 o ol 1.1

[19

New Hampshire:
Berlin ............ 25
Concord .......... 25
Keon& oo v svvniis 2.4
~New .]'“’i-sey“
" Aflantic (614 - 2.9
Newark ,..........3.1
<Trenton ........ Ty
New Mexico.
Albuquerque .. ..... 2.0
Hobbs ............ 3.0
Raton ............ 2.5
Roswell .......... 2.6
Silver City ........ 1.9
New York:
Albeny ........... 2.5
‘Binghamton ....... 23
Buffalo ........... 23
Kingston .......... 2.7

New York ......... 3.0
Rochester ......... 2.2

'Charlotte .......... 3 7
'Greensboro:. PR e 11

lemmgton ....... 4.2
'North *Daknta‘ W o
Blsmarck ...... s v il
. Devils: Lake o o 6 29
Fargo ...ov0inue, 31
Williston .......... 26
Ohio: ‘
Cincinnati ........, 2.9
Cleveland ......... 2.6
Columbus ......... 2.8
Toledo ........... 2.8
Oklahoma:
Altus ............. 3.7
Boise City . . ....... 3.3
Durant ........... 3.8
Oklahoma City ....3.8
Oregon:
Baker ............ 0.9
CoosBay ......... 1.5
Eugene ........... 13
Portland ........., 1.2
Pennsylvania:
Ere.............. 2.6
Harrisburg ........ 2.8
Philadelphia ....... 31
Pittsburgh ......... 2.6

Scranton ..........2.7

-hour duration and a 100-year return period. The rainfall rates

97



CONDUIT OUTLET PROTECTION CALCULATIONS

PROPOSED 18” HDPE WW #1 INTO DETENTION/INFILTRATION
BASIN (FROM B INLET #2)

Qio0=10.5 CFS (18” RCP) qioo= 10.5/1.5 =7.0 CFS/FT
De=W,=18"=1.5’
Use 2 Year Storm Tw = 80.74 - 79.0 =1,74"

La =3 (¢/Do") =3 (7/1.5%5) = 17.1” use 18.0°

Wa=3W,+0.4La = 3(1.5)+ (0.4)(18)= 11.7" use 12.0°

W =3D,=3(1.5)=3.75 use 4.0°

Dso = (0.02/T w)q'** = (0.02/1.74)7.0'3 = 0.15” use 4” MIN, 8” THICK W/ FILTER
FABRIC

PROPOSED 24” HDPE WW #5 INTO DETENTION/INFILTRATION
BASIN (FROM E INLET #9)

Qio0=19.7 CFS (24” RCP) qioo= 19.7/2 = 9.85 CFS/FT
De=Wo=247=2.0
Use 2 Year Storm T = 80.74 - 79.0=1.74°

La=3 (q/Do*%) =3 (9.85/2.0°%) = 6.9" use 7.0’

Wa=3W,+0.4La = 3(2.0)+ (0.4)(7.0)= 8.8” use 9.0°

W’ = 3D, = 3(2.0) = 6 use 6.0°

Dso = (0.02/T w)q'* = (0.02/1.74)9.85'% = 0.24’ use 4” MIN, 8” THICK W/ FILTER
FABRIC

P



TWO (2) 24” HDPE DISCHARGE FROM DETENTION/INFILTRATION BASIN

Qioo=15.05 CFS qioo= 15.05/2 = 7.52 CFS/FT
De="Wo= 15" =128
Tw=02D, =04

La= 1.8 (q/Do®%) + 7 Dy = (7.52/2%%) + 7 (2) = 19.3” use 20.0°

Wa=3WotLa=3(2)+ 20 =26 use 26.0°

W’ =3D,=3(2)=6.0" use 6.0°

Dso = (0.02/T w)q'* +25% = (0.02/0.4)7.52'33 = 0.28” use 4” MIN, 8” THICK W/ FILTER
FABRIC

.. Use this at both basin outlet wingwalls

12]



Appendix A
Stormwater Soil Test Results

NOTE: The attached soil test locations are shown on select
Site Plan drawings
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STORMWATER PERMEABILITY TEST

- LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39

Form 2b Soil Log and Interpretation

1. Log Number SL812-1 Method: ~ MProfile Pit OBoring Eled 89,4
2 Soil Log: Date Recorded: August 12, 2021

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and
Contrast, If Present

0-3” Topsoil.

3-60” 7.5YR8/4 Pink Silt Loam; subangular blocky, friable; <10% gravel; few, fine, faint mottling (10YR7/1

Light Gray) at 53”; no seepage.

60-144” 7.5YR7/6 Reddish Yellow Sandy Loam; subangular blocky, friable; 10% gravel; no mottling; no
seepage.

>144” Machine Refusal.

2a.  If mottling give reason for mottling: Regional Water Table
3. Ground Water Observations:

[CJSeepage - Indicate Depth:

LIPit/Boring Flooded Depth after hours =

4. Soil Limiting Zones:
OFractured Rock Substratum - Depth to Top: _____
[OMassive Rock Substratum - Depth to Top:
[IExcessively Coarse Horizon - Depth Top to Bottom: ___
LIExcessively Coarse Substratum - Depth to Top:
CIHydraulically Restrictive Horizon - Depth Top to Bottom: __
OOHydraulically Restrictive Substratum - Depth to Top: _____
OPerched Zone of Saturation - Depth Top to Bottom: _____
MIRegional Zone of Saturation - Depth to Top: §3"

S Soil Suitability Classification: IIWr

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

Signature of Soil Evaluator Date  09-01-2021

Signature of Professional Engineer Z"' Date  09-01-2021

N.J. License No. 33806 Sedl
Theodore H. Bavyer, PE
Baver-Risse Engineering, Inc.
Q’QY NE:W‘/
,\Y;‘,QQR[ H&S‘

= o, ’%;'-.
GE33806
‘0 e
e v
C”‘?‘ oyt ;z-“*
\S‘JONALE‘*




Page 2 of 12 Pages
STORMWATER PERMEABILITY TEST

. LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39

Form 2b Soil Log and Interpretation

1. Log Number SL 812-2 Method: ~ MProfile Pit OBoring
2. Soil Log:  Date Recorded: August 12, 2021

Blev 8%.9

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and
| Contrast, [f Present
0-5” Topsoil.
5-78” 7.5YR8/4 Pink Silt Loam; subangular blocky, friable; <5% gravel; no mottling; no seepage.
78-144”  7.5YR7/6 Reddish Yellow Sandy Loam; subangular blocky, friable; 10% gravel; no mottling; no
seepage.

>144” Machine Refusal.

2a.  If mottling give reason for mottling;

3. Ground Water Observations:
[JSeepage - Indicate Depth:
[OIpit/Boring Flooded Depth after hours =

4. Soil Limiting Zones:
OFractured Rock Substratum - Depth to Top: _____
[OMassive Rock Substratum - Depth to Top: ____
[IExcessively Coarse Horizon - Depth Top to Bottom: ____
CIExcessively Coarse Substratum - Depth to Top: ___
Hydraulically Restrictive Horizon - Depth Top to Bottom: _____
OHydraulically Restrictive Substratum - Depth to Top:
[(dPerched Zone of Saturation - Depth Top to Bottom:
CRegional Zone of Saturation - Depth to Top: _____

3. Soil Suitability Classification: |

6. I hereby certify that the information furnished on Form 2b of this application is true and accurate. I am aware
that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is
subject to penalties as prescribed in N.J.A.C. 7: 14 8.~ /

Signature of Soil Evaluator * A K Date  09-01-2021
Signature of Professional Engineer z—-— Date  09-01-2021
A"
. Seal
N.J. License No. 33806
Theodore H. Bayer, PE
Bayer-Risse Engineering, Inc.
LN
& N
L OGE3BOE
N * % L&
??L;;-‘.!E{B?T‘? &
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STORMWATER PERMEABILITY TEST

~ LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39

Form 2b Soil Log and Interpretation

1, Log Number SL812-3 Method: ~ MProfile Pit OBoring Bled T14.0
2. Soil Log: Date Recorded: August 12, 2021

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and
Contrast, If Present
0-2” Topsoil with fine/medium roots.
2-96” 7.5YR8/4 Pink Silt Loam; subangular blocky, friable; <5% gravel; no mottling; no seepage.
96-116” 7.5YR7/6 Reddish Yellow Loamy Sand; subangular blocky, friable; 10% gravel; no mottling; slight
seepage at 96”.

>116” Stop Test.

2a.  If mottling give reason for mottling:

3. Ground Water Observations:
MSeepage - Indicate Depth: 96"
OPit/Boring Flooded Depth after hours =

4. Soil Limiting Zones:
OFractured Rock Substratum - Depth to Top: _____
[IMassive Rock Substratum - Depth to Top: ____
[CExcessively Coarse Horizon - Depth Top to Bottom: _____
[JExcessively Coarse Substratum - Depth to Top: ___
UHydraulically Restrictive Horizon - Depth Top to Bottom: _____
OHydraulically Restrictive Substratum - Depth to Top: _____
OPerched Zone of Saturation - Depth Top to Bottom: _____
MRegional Zone of Saturation - Depth to Top: 6"

5. Soil Suitability Classification: |

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

P

o

f?‘ l[ \‘ ’ l.\\ 1\\\' Date 09-01-2021

Signature of Soil Evaluator

Signature of Professional Engineer ﬂ Date  09-01-2021

A\~ 4

N.J. License No. 33806 beal
Theodore H. Baver, PE
Baver-Risse Engineering, Inc.
AR pses
Ly

;’S No. @b
GE33806

! e

<2» Uopnet
SSIONALY\*’
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STORMWATER PERMEABILITY TEST

 LAWRENCE TOWNSHIP / MERCER COUNTY  Block 701 Lot 39

Form 2b Soil Log and Interpretation

1. Log Number SL812-4 Method: MProfile Pit OBoring E fc J <§ 1.4
% Soil Log:  Date Recorded: August 12, 2021

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and g
| Contrast, If Present

0-6” Topsoil with fine/medium roots.

6-60” 7.5YR8/4 Pink Silt Loam; subangular blocky, friable; 10% gravel; no mottling; no seepage.

60-96" 7.5YR7/6 Reddish Yellow Loamy Sand; subangular blocky, friable; 10-20% gravel; no mottling; no
seepage.

96-150” 7.5YpRgIZ Pinkish White Loamy Sand; subangular blocky, friable; 10-20% gravel; no mottling, no
seepage.

>150” Machine Limit.
Tube Permeameter TP 13A performed at 72” (K= 0.8 in‘hr)
Tube Permeameter TP 13B performed at 72” (K= 0.7 in/hr)
Tube Permeameter TP 14A performed at 120” (K= 2.1 in/hr)
Tube Permeameter TP 14B performed at 120” (K= 1.9 in/hr)

2a.  If mottling give reason for mottling:

3. Ground Water Observations:
[CJSeepage - Indicate Depth:
OPit/Boring Flooded Depth after hours =

4. Soil Limiting Zones:
OFractured Rock Substratum - Depth to Top: _____
[IMassive Rock Substratum - Depth to Top: _____
[LIExcessively Coarse Horizon - Depth Top to Bottom: _____
ClExcessively Coarse Substratum - Depth to Top: _____
OHydraulically Restrictive Horizon - Depth Top to Bottom: _____
[(IHydraulically Restrictive Substratum - Depth to Top: ____
[Perched Zone of Saturation - Depth Top to Bottom: _____
[CIRegional Zone of Saturation - Depth to Top: _____

5. Soil Suitability Classification: |

6. I hereby certify that the information furnished on Form 2b of this application is true and accurate. 1 am aware
that falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 etseq.) and is
subject to penalties as prescribed in N.J.A.C. 7: 14 8. ,

——
TN { ,\{\!‘i.

Signature of Soil Evaluator Date  09-01-2021

;
Signature of Professional Engineer ;—0 Date  09-01-2021

i Seal
N.J. License No. 33806
Theodore H. Bayer, PE
Baver-Risse Engineering, Inc.
QR NEW
AR NN
TR K e
,i'ii" No. E‘;
GE33806 | G
) . ..‘ *“.
430,» Htoppssy: .@5"
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STORMWATER PERMEABILITY TEST

' LAWRENCE TOWNSHIP / MERCER COUNTY  Block 701 Lot 39

Form 2b Soil Log and Interpretation

1, Log Number SL812-5 Method:  BProfile Pit OBoring [; (ev 82.9

2. Soil Log: Date Recorded: August 12, 2021

Depth (Inches) Munsell Color Name and Symbol; Estimated Textural Class; Estimated Volume % Coarse

Top - Bottom Fragment, If Present; Structure; Moist or Dry Consistence; Mottling Abundance, Size and

Contrast, [f Present

0-5” Topsoil with fine/medium roots.

5-54” 7.5YR8/4 Pink Silt Loam; subangular blocky, friable; <5% gravel; no mottling; no seepage.

54-150” 7.5YR7/6 Reddish Yellow Loamy Sand; subangular blocky, friable; 10% gravel; no mottling; no
seepage.

>150” Machine Limit.
Tube Permeameter TP 15A performed at 96” (K= 4.5 in/hr)
Tube Permeameter TP 15B performed at 96” (K= 4.2 in/hr)

2a.  If mottling give reason for mottling:

3. Ground Water Observations:
[JSeepage - Indicate Depth:
OPit/Boring Flooded Depth after hours =

4, Soil Limiting Zones:
OFractured Rock Substratum - Depth to Top: _____
[IMassive Rock Substratum - Depth to Top: ___
[IExcessively Coarse Horizon - Depth Top to Bottom: ___
CExcessively Coarse Substratum - Depth to Top: _____
CHydraulically Restrictive Horizon - Depth Top to Bottom: ____
CHydraulically Restrictive Substratum - Depth to Top: _____
OPerched Zone of Saturation - Depth Top to Bottom: _____
[ORegional Zone of Saturation - Depth to Top:

5. Soil Suitability Classification: |

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

Rk

L\ P
Signature of Soil Evaluator ) ,5'!.--/5'\"& & Date  09-01-2021
Signature of Professional Engineer p Date  09-01-2021
L= 4
. |
N.J. License No. 33806 S
Theodore H. Bayer, PE
Bayer-Risse Engineering, Inc.
O N,
: ,“éy Ho. %
oG GE33EO6 Q]
(R o
’% repys c;é"«”
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STORMWATER PERMEABILITY TEST

' LAWRENCE TOWNSHIP / MERCER COUNTY  Block 701 Lot 39

Form 3a. Soil Permeability Data

Assign a number for each test and a letter for each test replicate. Show test data and calculations on Form 3b, 3c, 3d, 3e, 3f,
or 3g. Use one sheet for each separate test or test replicate.

1. Summary of Data - Enter data for each test replicate on a separate line.
Type of Test Test (Number) Replicate Depth (Inches) Result*
(Letter)
Tube Permeameter TP 13 A 72" K=0.8 in/hr
Tube Permeameter TP 13 B 72" K=0.7 in/hr
Tube Permeameter TP 14 A 120" K=2.1in/hr
Tube Permeameter TP 14 B 120" K=1.9in/hr
Tube Permeameter TP 15 A 96" K=4.5 in/hr
Tube Permeameter TP 15 B 96" K=4.2 in/hr

*For tube permeameter, pit bailing, and piezometer tests, report results in inches per hour. For Soil permeability class rating, give soil
permeability class number. For percolation test report result in minutes per inch. For basin flooding test report result as positive if basin
drains completely within 24 hours of second filling, negative otherwise.

2. Design Permeability/Percolation Rate: Specify Test Number:
CJAverage of Test Replicates [ISingle Replicate
OSlowest Replicate

3. Type of Limiting Zone Identified Test Number

4, Attachments (Check items included):
MForm 3b - Tube Permeameter Test Data - Number of Sheets:
OForm 3c - Soil Permeability Class Rating Test Data - Number of Sheets: _____
[OForm 3d - Percolation Test Data - Number of Sheets:
OForm 3e - Piezometer Test Data - Number of Sheets: _____
[JForm 3f - Pit Bailing Test Data - Number of Sheets: _____
[OForm 3g - Basin Flooding Test Data - Number of Sheets:

5. I hereby certify that the information furnished on Form 3a of this application (and the attachments thereto) is true and
accurate. [ am aware that falsification of data is a violation of the Water Pollution Control Act (N.J.5.A. 58:10A-1 et
seq.) and is subject to penalties as prescribed in N.J.A.C.7:14-8. .

X

b

Signature of Site Evaluator 7 Date  09-01-2021

Signature of Professional Engineer ‘z'ﬁ' Date 09-01-2021

~ Seal
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STORMWATER PERMEABILITY TEST

Page 7 of 12 Pages

- LAWRENCE TOWNSHIP / MERCER COUNTY  Block 701 Lot 39

Form 3b. Tube Permeameter Test Data:

L Test Number: TP 13 Replicate (Letter): A Date Tested:  8/12/21

II.  Material Tested: CIFill MTest in Native Soil - Indicate Depth: 72"

. Sample: MUndisturbed CIDisturbed

IV.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 3.625

V.  Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L x 2.54 cm./inch x 3.14R?), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

V1. Standpipe Used: CINo [ Yes - Indicate Internal Radius, cm.: 0.635
VII. Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , H;: 10
At the end of each test interval, , Ha: 8

VIII. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Interval Time, End of Test Interval Length of Test Interval
T T, T (minutes)
0:00:00 0:03:45 3.75
0:00:00 0:03:48 3.80
0:00:00 0:03:48 3.80

IX. Calculation of Permeability:

K (in/hr) = 60 min/hr x r*R? x L(in)/T(min) * In(Hi/H,)
K (in/hr) = 60 min/hr % 0.635%/2.542 x 3.625/3.80 * In(10/8)=0.8 in/hr

X.  Defects in the Sample (Check appropriate items):

MNone [Cracks [COWorm Channels [IRoot Channels
[Soil/Tube Contact [Large Gravel [llLarge Roots
ODry Soil CISmearing CICompaction

OOther - Specify: :

XI.  Ihereby certify that the information furnished on Form 3b of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to

penalties as prescribed in N.J.A.C. 7:14-8.

Faedn s
g /

Signature of Site Evaluator ‘ LR Date  09-01-2021
Signature of Professional Engineer & Date  09-01-2021
Seal
N.J. License No. 33806
Theodore H. Bayer, PE
Bayer-Risse Engineering, Inc.
RO NEW G,
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Page 8 of 12 Pages
STORMWATER PERMEABILITY TEST

 LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39

Form 3b. Tube Permeameter Test Data:

L. Test Number: TP 13 Replicate (Letter): B Date Tested:  8/12/21

IL. Material Tested: CIFill MTest in Native Soil - Indicate Depth: 72"

L. Sample: MUndisturbed ClDisturbed

IV.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 3.5

V.  Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L x 2.54 cm./inch x 3.14R?), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

V1. Standpipe Used: OONo [Yes - Indicate Internal Radius, cm.: 0.635
VII. Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , H;: 10
At the end of each test interval, , Ha: 8

VIII. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Interval Time, End of Test Interval Length of Test Interval
T, Tz T (minutes)
0:00:00 0:04:05 4.08
0:00:00 0:04:08 4.13
0:00:00 0:04:08 413

IX.  Calculation of Permeability:

K (in/hr) = 60 min/hr * 12/R2 x L(in)/T(min) % In(H/Hy)
K (in/hr) = 60 min/hr x 0.635%/2.542 x 3.5/4.13 % In(10/8)-0.7 in/hr

X.  Defects in the Sample (Check appropriate items):

MNone [OCracks COWorm Channels [IRoot Channels
OSoil/Tube Contact [Large Gravel [Large Roots
ODry Soil OSmearing ClCompaction

COther - Specify:

XI.  Ihereby certify that the information furnished on Form 3b of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to
penalties as prescribed in N.J.A.C. 7:14-8. . ;

Signature of Site Evaluator MO \ Date  09-01-2021

Signature of Professional Engineer Date  09-01-2021

N.J. License No. 33806
Theodore H. Baver, PE
Baver-Risse Engineering, Inc.
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. LAWRENCE TOWNSHIP / MERCER COUNTY

STORMWATER PERMEABILITY TEST
Block 701

P

Lot

Form 3b. Tube Permeameter Test Data:

age 9 of 12 Pages

39

IL.
I
IV.

VL
VIL

VIIL

IX.

XL

Signature of Site Evaluator

Signature of Professional Engineer

Test Number: TP 14 Replicate (Letter): A

Material Tested: COFill MTest in Native Soil - Indicate Depth: 120"
Sample: MUndisturbed CIDisturbed

Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 4.125

Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L x 2.54 cm./inch x 3.14R?), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

Standpipe Used: (O0No M Yes - Indicate Internal Radius, cm.: 0.635
Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , H;: 10
At the end of each test interval, , Ha: 8

Rate of Water Level Drop (Add additional lines if needed):

Date Tested:

8/12/21

Time, Start of Test Interval
T,

Time, End of Test Interval
T;

Length of Test Interval
T (minutes)

0:00:00 0:01:37

1.62

0:00:00 0:01:36

1.60

0:00:00 0:01:37

1.62

Calculation of Permeability:

K (in/hr) = 60 min/hr % 1/R? x L(in)/T(min) x In(Hi/Hz)
K (in/hr) = 60 min/hr x 0.635%/2.542 x 4.125/1.62 x In(10/8)-2.1 in/hr

Defects in the Sample (Check appropriate items):

MNone [Cracks CDWorm Channels [CIRoot Channels
[OSoil/Tube Contact [lLarge Gravel [JLarge Roots
ODry Soil CISmearing ClCompaction

ClOther - Specify:

I hereby certify that the information furnished on Form 3b of this application is true and accurate. [ am aware that
falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to

penalties as prescribed in N.J.A.C. 7:14-8.

Date

09-01-2021

Date

09-01-2021

Seal
N.J. License No. 33806
Theodore H. Bavyer, PE
Bayer-Risse Engineering, Inc.
LN
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Page 10 of 12 Pages
STORMWATER PERMEABILITY TEST

- LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39
Form 3b. Tube Permeameter Test Data:
L. Test Number: TP 14 Replicate (Letter): B Date Tested:  8/12/21

I1. Material Tested: CIFill MTest in Native Soil - Indicate Depth: 120"

. Sample: MUndisturbed CIDisturbed

IV.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 4.85

V. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L * 2.54 cm./inch x 3.14R?), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

VL.  Standpipe Used: (O0No M Yes - Indicate Internal Radius, cm.: 0.635
VII.  Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , Hy: 10
At the end of each test interval, , Hz: 8

VIII. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Interval Time, End of Test Interval Length of Test Interval
T T, T (minutes)
0:00:00 0:02:05 2.08
0:00:00 0:02:08 213
0:00:00 0:02:09 215

IX. Calculation of Permeability:

K (in/hr) = 60 min/hr x 1%/R? x L(in)/T(min) x In(H/Hz)
K (in/hr) = 60 min/hr x 0.6352/2.542 x 4.85/2.15 x In(10/8)=1.9 in/hr

X.  Defects in the Sample (Check appropriate items):

MNone [Cracks [dWorm Channels [Root Channels
[Soil/Tube Contact [Large Gravel [lLarge Roots
ODry Soil ClSmearing [ClCompaction

ClOther - Specify:

XI.  Thereby certify that the information furnished on Form 3b of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to
penalties as prescribed in N.J.A.C. 7:14-8. :

Signature of Site Evaluator Date 09-01-2021

Signature of Professional Engineer Date 09-01-2021

N.J. License No. 33806
Theodore H. Baver, PE
Bayer-Risse Engineering, Inc.
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Page 11 of 12 Pages
STORMWATER PERMEABILITY TEST

- LAWRENCE TOWNSHIP / MERCER COUNTY  Block 701 Lot 39

Form 3b. Tube Permeameter Test Data:

I Test Number: TP 15 Replicate (Letter): A Date Tested:  8/12/21

II. Material Tested: CJFill I Test in Native Soil - Indicate Depth: 96"

III.  Sample: MUndisturbed CIDisturbed

IV.  Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 4.25

V. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L x 2.54 cm./inch x 3.14R?), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

VI.  Standpipe Used: O0No MYes - Indicate Internal Radius, cm.: 0.635
VL. Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , H;: 10
At the end of each test interval, , Ha: 8

VIII. Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Interval Time, End of Test Interval Length of Test Interval
T, T, T (minutes)
0:00:00 0:00:49 0.82
0:00:00 0:00:48 0.80
0:00:00 0:00:47 0.78

IX. Calculation of Permeability:

K (in/hr) = 60 min/hr x /R? % L(in)/T(min) * In(H/Ha)
K (in/hr) = 60 min/hr x 0.6352/2.542 x 4.25/,78 * In(10/8)-4.5 in/hr

X.  Defects in the Sample (Check appropriate items):

MNone OCracks CDWorm Channels [JRoot Channels
[JSoil/Tube Contact [Large Gravel [Large Roots
ODry Soil CSmearing ClCompaction

O Other - Specify:

XI.  Ihereby certify that the information furnished on Form 3b of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Conirol Act (N.J.S.A. 58:10A-1 et seq.) and is subject to
penalties as prescribed in N.J.A.C. 7:14-8. . v oy

Signature of Site Evaluator Date  09-01-2021

Signature of Professional Engineer Date  (09-01-2021

N.J. License No. 33806
Theodore H. Baver, PE
Bayer-Risse Engineering, Inc.
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STORMWATER PERMEABILITY TEST

- LAWRENCE TOWNSHIP / MERCER COUNTY Block 701 Lot 39

Form 3b. Tube Permeameter Test Data:

1L
I
IV.

VL
VL

VIIL

IX.

XL

Signature of Site Evaluator

Signature of Professional Engineer

Test Number: TP 15 Replicate (Letter): B Date Tested:  8/12/21

Material Tested: CIFill M Test in Native Soil - Indicate Depth: 96"
Sample: MUndisturbed CIDisturbed

Sample Dimensions: Inside Radius of Sample Tube, R, in cm.: 2.54
Length of Sample, L, in inches: 4.75

Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sample - Wt. of Empty Tube), grams:
Sample Volume (L x 2.54 cm./inch x 3.14R3), cc.:
Bulk Density (Sample Wt./Sample Volume), grams/cc.:

Standpipe Used: COINo [ Yes - Indicate Internal Radius, cm.: 0.635
Height of Water Level Above Rim of Test Basin, in inches:

At the beginning of each test interval, , H;: 10
At the end of each test interval, , H: 8

Rate of Water Level Drop (Add additional lines if needed):

Time, Start of Test Interval Time, End of Test Interval Length of Test Interval
T, T, T (minutes)
0:00:00 0:00:55 0.92
0:00:00 0:00:57 0.95
0:00:00 0:00:57 0.95

Calculation of Permeability:

K (in/hr) = 60 min/hr x 12/R? x L(in)/T(min) x In(H1/Hz)
K (in/hr) = 60 min/hr x 0.635%2.542 x 4.75/.95 % In(10/8)-4.2 in/hr

Defects in the Sample (Check appropriate items):

MNone [Cracks [CIWorm Channels [JRoot Channels
[JSoil/Tube Contact [Large Gravel [lLarge Roots
ODry Soil CISmearing [CJCompaction

OOther - Specify:

I hereby certify that the information furnished on Form 3b of this application is true and accurate. I am aware that
falsification of data is a violation of the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and is subject to
penalties as prescribed in N.J.A.C. 7:14-8.

Date 09-01-2021

Date 09-01-2021

N.J. License No. 33806
Theodore H. Bayer, PE

Bayer-Risse Engineering, Inc.
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Appendix B
Existing and Developed
Drainage Area Plan




FLM: INSERT TWO

(2) PLAN POCKETS

IN PLACE OF THIS
SHEET






