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SUMMARY AND CONCLUSIONS

The existing site in question consists of a 1.09 acre lot, located on Closter Dock Road in the
Borough of Alpine and is known as Lots 6.01, 6.02, and 6.03 in Block 43. The existing site
contains a single-family dwelling. An accessory building onsite has been removed.

The proposal consists of the construction of 7 townhouse units, and an access road in the center of
the project. The site generally slopes in a north east to a south west direction, and the runoff from
the site, both existing and proposed, is directed to an existing drainage ditch south west of the site.
The existing impervious area on site is 1,588 square feet. The proposed impervious area to be
constructed is 22,383 sf which is in greater of one quarter acre. The project is therefore classified
as a Major Project by the NJDEP Stormwater Management Regulations,

Because the drainage area is approximately 1 acre, the rational method was utilized in calculating
the existing, proposed, and allowable flows from the site. The modified rational method was
utilized to calculate the hydrographs and routing thru the retention system. The rainfall intensity
utilized in the calculations was taken from the NOAA Atlas 14 Precipitation Frequency Data
Server website. The IDF curves generated by the NOAA data server and utilized in this report are
provided in Appendix 2.

STORMWATER QUANTITY

The peak stormwater runoff rate was determined for the 2, 10,25, and 100 year storm in the present
and developed condition. The drainage system was designed in accordance with the New Jersey
Residential Site Improvement Standards (RSIS) Stormwater Regulations at N.J.A.C. 5:21-7. The
standards require that the peak runoff rate be reduced to 50%, 75%, and 80% of the present peak
rate in the 2 year, 10 year, and 100 year storm respectively. In order to achieve the required
reduction in peak runoff rate, an underground detention system consisting of five- 42 diameter
pipes and two drainage structures are proposed. The detention system outflow controls consist of
a 4” diameter orifice at elevation 420.00, a 6” diameter at elevation 421.75 and a weir at elevations
423.50. These controls on the structure restrict flow into the downstream drainage system which
can be seen in further detail in Sections 5 & 6. To determine the present and developed flows the
site was divided into a series of drainage areas, Al to A27 which flow to the detention system, and
B1 which does not flow to the detention system.

Runoff from Area B1 (determined in Section 10) is combined with the detention basin discharge
for each storm event which results in the total developed runoff from the project site.
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Conclusions:

STORMWATER QUALITY

The required water quality criteria will be addressed utilizing “StormFilter” structures which are
certified by the New Jersey Department of Environmental Protection to provide 80% Total
Suspended Solids (TSS) Removal as standalone devices for runoff collected over the proposed
paved parking and driveway areas which are exposed to runoff. Runoff collected over the roof
surface is considered clean and need not be treated to meet this criteria.

An 8’ x 11° precast “Peak Diversion StormFilter” is proposed for site to bypass the flow and to
house 15 cartridges which are needed to achieve the established design criteria of the State and
Borough’s reduction in TSS requirements for site runoff exposed to nonpoint pollution source
materials. The system has been designed so that the paved areas of the site flow overland to the
southwest corner of the site and into the StormFilters before entering the detention system. The
StormFilter design calculations are given in Section 7 of the report. The details of the system are
given on sheet 495-21 of the design plans prepared by Hubschman Engineering.

GROUNDWATER RECHARGE:

Groundwater recharge calculations are given in Section 8 of this drainage report. Eleven (11)
Cultec Recharger 330XLHD chambers with gravel are proposed at two (2) locations for the
groundwater recharge. The combined groundwater recharge target area is 9,853 square feet
comprised of rooftops. Runoff from these arcas will be directed to the storage chambers for
groundwater recharge.

STORMWATER MANAGEMENT SUMMARY

2 1.550 0.760 0.500 0.148 0.648 1,974 421.74
10 2.360 [.770 1.120 0.24] 1.431 2,532 422.36
25 2.8620 2.620 |.180 0.384 1.564 2,510 422.35
100 3.530 2.8620 1.860 0.3286 2.1865 3,643 423.40
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SECTION 1

EXISTING CONDITIONS
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EXISTING CONDITIONS
Job # 495, |
Description Area
e (s) (acres)
Site 47,540 i.09
Area to Detention System 42,668 0.95
Remaming Area 4,872 O. 1
So1l Group Wub
Hydrologsic Soil Group "C
RUNOFF COEFFICIENTS
Description C
Impervious 0.92
Pervious 0.45
AREAS - ENTIRE SITE
D ¢ Area
escription (o) (acres)
Impervious 1,588 0.04
Pervious 45,957 .05
Total 47.540 .02
AREAS - DETENTION SYSTEM
Description Area
1P
esernphio (sf.) (acres)
Impervious [,588 0.04
Pervious 41,080 0.94
Total 42,668 0.8
WEIGHTED RUNOFF COEFFICIENT
Description C
Site 0.468
Detention System 0.470
Remaining Area 0.450

1.1
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Worksheet 3: Time of Concentration (T¢) or travel time (T¢)
Project By Date
ALPINE III LLC MH 7-12-12
Location Checked Date
CLOSTER DOCK ROAD, ALPINE

Check one: El Present D Developed

Check one: Tc D Ty through subarea

Notes: Space for as many as two segments per flow type can be used for each workshest.
Include a map, schematic, or description of flow segments.

Segment ID | AB
1. Surface description (table 3-1} .....ccceeiviveiniiiiiinann WooDs- C.U.
2. Manning's roughness coefficient, n (table 3-1) .......... 0.40
3. Flow length, L (total L £ 300 ft) ...coovvecerveecrecrenns it | 100 FT
4. Two-year 24-hour rainfall, Py ......occcovvieinncinnicrinn in | 339
5. LANA SIOPB, § weoovvevceeiesririeeeeeseseseseensseseeeessemn it | 000
6. Ty=_0007 (nt) Compute Tt ..v.... hr 222 |+ =[o0 ]
p2 0.5 g0.4

Segment ID | Bc
7. Surlace description (paved or unpaved) .........c....o... UNPAVED
Flow [ength, £ ..ooviirec i insrn ft | 150 FT
Watercourse slope, § ...ocvvvveecvnverereesccnerareennnn, L | 0209
10. Average velocity, V {figure 3-1) .ccooevvvvcvvvvirennenn ftfs | 4.8
1, Ty=__L Compute Tt ... hr { ©0.008 [ + | ={ 0.008 |
3600V

12. Cross sectional low 8rea, @ .........coceevrvreeonrenes 12

13. Wettad perimeter, pwy ..., ft

14, Hydraulic radius, r= 2 Compute 5 .ocevvccvnreniennnn,

15 ChANNGI SIOPE, § wooee ¥ oo eeeessersesreesereen futt

16. Manning's roughness coefficient, N .......c.ceecciiiininn

17. Vv=_ 149128512 Compute V ...............1ts

18. Flowtength, Ln .......................................................... ft

19, ;=L Compute Ty ..o...cuvene. hr ] + | =

20. Watersrfesc?gr\gubarea Tc of Ty (add Tt In steps 8, 11, 81d 19) ..evverreonirennnrenrnsinssssnssessssneenss HE | 2720

12 MIN

{210-VI-TR-65, Second Ed., June 1986) D3

1.2
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Worksheet 3: Time of Concentration (T¢) or travel time (T¢)
Projeet JLPINE III LLC - Date ;1312
Localion . »TER DOCK ROAD, ALPINE Checked Date

Check one: DPresent E Developed

Check one: Tc |:| Tt through subarea

Notes: Space for as many as two segments per flow type can be used for each worksheet.
Include a map, schamatic, or descriptlon of flow segments.

Segment ID| AB
1. Surface description (table 3-1} ....cccieiiinnisiieieenss GRASS
2. Manning's roughness coefficient, n (table 3-1) .......... 0.15
3. Fiow length, L (total L 1+ 300 f) ..ccoevvvrrmevrrrrcermnnenennn ft |20 FT
4, Two-year 24-hour ralnfall, Py ..o in 3.3
5. Land slope, 8 ..., f/ft 0.0352
6. Ty=_0.007 (nL) 08 Compute Tt ......... hr 007 | +1 =|:|

p2 0.5 g0.4 0.476

Segment ID| BC
7. Surface description {paved or unpaved) ..............e.o... | PAVED
8. Flowlength,L ..o scneenenanft | 193 FT
9, Walercourse Slope, S ...cceveveiviervnaciesrmassensenne fuft | 0-066
10. Average veloclty, V {figure 3-1) .......cccevvvevvernnnenn T8 5.2
11. Ti= L Compute Tt ..o, hr 0.010 | 4 I =l |
3600V

12. Cross sectional flow area, @ .........ccceevvvirienienienns ft2
13. Wetled perlmeter, Py «cccinnemnineccrinenrconenens ft
14. Hydraulic radius, r= 2 COMPUB E <o cevererrenens ft
15 Channel SI0p8, 8 vooo . oo /it
16. Manning’s roughness coefticlent, N ......ccovieeicreennnee
17. v=__ 149r28g12 COMPUE V «.vvrrrvreernns /s
18, Fowtength, L .ot ft
19, Tg=_._ b ___ compute Ty e hr ] + { =
20. Watersrlséac? grvsubarea Te of Tt (add Ty steps 6, 11, 8N 19) .conccreonrcnnsrvninemrinsssssssmnssssessesenens Hr| 0-08
5 min
(210-VI-TR-55, Second Ed., June 1986) b-3

1.2
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SECTION 2

EXISTING FLOW AND
ALLOWABLE FLOW
2,10, 25,100 YEAR STORM
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Q2

Qlo

Qzs

Q00

0.468

0.4658

0.465

0.4686

Q2

Qo

Q25

Qoo

EXISTING FLOW

LOTS6.01,6.02 & 6.03, BLOCK 43

(

RATIONAL METHOD

Q=CiA
ENTIRE SITE
{tc=12 mn}
3.37 whr) ( 1.020
5.13 wnthr) ( 1.020
613 whry (  1.090
7.67 oy ( 1.020

ALLOWABLE FLOW

ENTIRE SITE
.72 ( 050 ) =
262 ( 075 ) =
313 ( 1.00 ) =
3.92 ( 080 ) =

2.1

Ac)

Ac)

Ac)

Ac)

ALPINE, NEW IERSEY
FILE# 495.1

= |72 cfs

2.62 cfs
cfs

= 3.2| cfs

cfs

cfs

cfs

cfs
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Qe

Qlo

Qezs

Qioo

LOTS 6.01,6.02 & 6.03, BLOCK 43

EXISTING FLOW

RATIONAL METHOD

Q=CA

FLOW TO DETENTION BASIN

0.470 ( 3.37

0470 ( 5.13
0470 ( &.13

0470 ( 7.67

(tc=12 mn}

mhr) ( 0.980 Acg)

nhr) ( 0.280 Ac)
/ey (0 0.880  Ag)

m/bry (0,980 Ag)

ALLOWABLE FLOW

FLOW TO DETENTION BASIN

(USED TO GENERATE AYDROGRAPHS)

Impervious Area

Pervious Faving

Pervicus Area

Q2 = 1.55
Qlo = 2.36
Q25 = 282
Qlo0o = 3.53

= 21,926
= 0.503
= 32686
0.075
= 17,474
= Q.40
( 050 ) = 078
( 075 ) = .77
( 100 ) = 282
( 080 ) = 282

2.2

ALPINE, NEW JERSEY

FILE# 495.1
= |.55 cifs
= 2.36 cfs
= 2.82 cfs
= 353 cfs

oF
AC

SF
AC

SF
AC

cfs

cfs

cfs

cfs
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SECTION 3

PROPOSED AREAS
AND
RUNOFF COEFFICIENT



HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E., P.P.
DRAINAGE REPORT

TO DETENTION SYSTEM

A3b

3.1

LOTS6.01,6.02 & 6.03, BLOCK 43

ALPINE, NEW JERSEY
FILE# 495.1

54|
;‘E;:E‘;‘}EC:
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RUNOFF COEFFICIENT
PROPOSED CONDITIONS

IMPERVIOUS
C= 0.99
PERVIOUS FAVING
C= .99
LAWN
C= 0.51
ENTIRE SITE
Cc = 22,363 (0.99) + 21,5689 Q.51 + 3268 (©.99)
47,540
C = 0.76 For 2,10,25,100-year storm
AREA TG DETENTION SYSTEM
C = 21,926 (0.99) + 17,474 (051 + 32686 (0.29)
42 6686
c = 0.79 For 2,10,25,100-year storm
REMAINING AREA (B-1)
c = 457 0.99) + 4,415 (0.5
4.672
? = 0.56 For 2,10,25,1 00-year storm

3.2
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PROPOSED FLOWS
C PERVIOUS = 0.51
C IMPERVIOUS = 0.929
C PERVIOUS PARKING= 0.99
Te = 10 MIN.
2 year IO year 25 year
{infhr) (infhr) (in/hr)
Intensity = 3.62 5.3¢6 .41

LOTS 6.01,6.02 & 6.03, BLOCK 43

ALPINE, NEW JERSEY
FILE# 495.1
I 00 year
{infhr)
8.02

33

Alb 0.054 0.181 0.263
A2 0.01 1 0.040 0.058
A3a 0.110 0.325 0.472
A3b 1 o092 0.282 0.409
A4 0.024 0.088 0.127
AS 0.024 0.068 0.127
AG | o.039 0.073 0.107
A7 | o0.022 0.080 0.117
AB 0.022 0.080 0.117
= A9 0.037 0.070 0.101
i AlO ' 0.024 0.0868 0.127
% Al 0.024 0.088 0.127
- Al? 0.022 0.080 0.117
2 Al3 0.022 0.080 0.117
é Al4 0.067 0.126 0.183
W AlS 0.039 0.079 0.115
o AlG 0.125 0.235 0.342
= Al7 0.011 0.040 0.058
AlS 0.011 0.040 0.058
AlD 0.012 0.044 0.064
A20 0.013 0.047 0.069
A2 0.01! 0.040 0.058
A22 0.013 0.047 0.069
A23 0.013 0.047 0.069
A24 0.010 0.037 0.053
A2S 0.010 0.037 0.053
A26 0.013 0.047 0.069
A27 0.013 0.047 0.063
S BEIENTION R0 9E0 LR
Bl 012 0.23] 0.33¢
vasd Fald IR T s ;

0.315
0.070
0.564
0.489
152
152
127
140
140
121

152
152
140
140
0.212
0.137
0.409
0.070
0.070
0.076
0.082
0.070
0.0862
0.062
0.063
0.063
0.062

o]

cooocoo00o0

o)

0.062

0.402

0.394
0.087
0.706
0ci2
0121

121

160
175
175
151

121

191

175
Q175
0.274
0.172
0511

0.087
0.0867
0.095
0.103
0.067
0.103
0.103
0.072
0.072
0.103
0.103

coooogo

e

0.503

R
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SECTION 4

MODIFIED RATIONAL METHOD
PROPOSED FLOWS
FOR 2, 10, 25,100 YEAR STORM
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MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:;00 04-29-2019

MODIFIED RATIONAL METHOD
~--- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession legq.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

B R L L R X L A s 2RSSR RS R RS S AR AR A LR RS LS A0

* RETURN FREQUENCY: 2 yr | Allowable Outflow: 0.78 cfs *
* 'C' Adjustment: 1.000 | Required Storage: 1,552 cu,.ft. *
B ot ae o e s A N T At R o o e o A A Ak A T = 1 e A T e o *
* Peak Inflow: 1.83 cfs Inflow .HYD stored: 495E2 HYD  *

ko khhdhhhhhhhh kR hthhhrhkh bk h bk hdhhkkdhk ko hhdh kb kb dkdkrhhkdhddkdhhdd

| Td = 24 minutes | Return Freq: 2 yr
fmm———— Approx, Duration for Max. Storage ---—--- / C adj.factor: 1.00
| |
| I
| Te= 10.00 minutes |
| I = 3.690 in/hr | Area (ac): 0.98
I . Q= 2.87 cfs | Weighted C: 0.79
| o | Adjusted C: 0.79
F | . . |
L A Required Storage
o | . o 1,552 cu.ft. | Td= 24 minutes
W | . [ | I = 2.360 in/hrx
| XXX XX EAINXXKXXXXKXXEXR Q= 1.83 cfs
c | I .
f | X b4
s | O0oO0O0CO0DO0O00DOO0OODOGCOOOCO Q=  0.78 cfs
| . X o |. Ix  (Allow,Outflow)
I . o | . I
I . X o | NOT TO SCALE | x
i . o ] sE==s======== |
I o | I X
e i o B R l _____________________________ I ____________
17.28 minutes 29.74 minutes

4.1



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
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Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

R 2 2 it s s s Y TR PRSP ARSI RS AE E R AR A AL L 00

*  RETURN FREQUENCY: 10 yr | Allowable Outflow: 1.76 cfs *
* 'C' Adjustment: 1.000 | Required Storage: 1,491 cu.ft. *
K e e e et At it ot o e e i i o A o o o e e o ko 0k B S R o T ) Yt o 2 o o e o bk e 88 8 b R e e e *
* Peak Inflow: 2.99 cfs Inflow .HYD stored: 495E10 .HYD *

Sk dhFhkr Ak ke kbbb hkhdk kb hhdhhdhhhkthhhhhhdhkhdhhrrhhhddrbbdhhhdrd bk

| Td = 19 minutes | Return Freg: 10 yr
[ m————— Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
| I
| !
| Tc= 10.00 minutes i
| I = 5.360 in/hr | Area (ac): 0.98
| . Q= 4.16 cfs | Weighted C: 0.79
| el | Adjusted C: 0.79
F | . |
L | [ . Required Storage |
o | . = 1,49) cu.ft., | Td= 192 minutes
WO i . ; | I = 3.851 in/hr
I X XX XXX XIXXHAXXXXAXX Q= 2.99 cfs
c | |
£ X X
s | C0O0O00D00D00O0O0O0CO0O0QO Q= 1.76 cfs
| . X © . Ix (Allow.Outflow)
| ) i . [
| X o] { NOT TO SCALE | X
| . o | mem==mmmmma= |
| o I | X
e o o = o k4 A B Bt B —— I _____________________________ I ____________
15.77 minutes 23.12 minutes

42
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MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.b5.47 S/N:
Executed: 14:25:00 04-25-2019

MODIFIED RATIONAL METHOD
~~~- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

Kk khhhhkhkhkhkhhhk kb h ok ke d ok hhkh ko hdrh ok bk rhbdkhkdkhdk kb dhhhkhkhhndd

* RETURN FREQUENCY: 25 yr | Allowable Outflow: 2.81 cis *
* 'C' Adjustment: 1.000 | Required Storage: 1,310 cu.ft. *
B e it o ket o e e e e £t 0 P P T T e A A o o A T £ ot e o Rl et T4 P o *
* Peak Inflow: 4.76 cfs Inflow .HYD stored: 495E25 .HYD *

dekdk kv ko hkhkkkkkkkkhhkkhdh bk khdkhkhkkdhrhhhkbhhhkhhhddhdhddhhkkdkdhhrhddhdhdhkd

| Td = 11 minutes | Return Freq: 25 yr
Jom———— Approx. Duration for Max, Storage —------ / C adj.factor: 1.00
[ |
} I
| Tec= 10.00 minutes |
| I = 6.410 in/hr | Area (ac): 0.98
| . Q= 4.98 cfs | Weighted C: 0.79
| .. | Adjusted C: 0.79
F 1 I
L | [ . Required Storage |
0 | . o 1,310 cu.ft. | Td= 11 minutes
W | . | | I = 6.132 in/hr
| XX XXX XXIXXRXRXXXXXXXX Q= 4,76 cfs
c | |
£f | . X X
s | 0000000000000 0O0O0C Q= 2.81 cfs
| X o] |. Ix  (Allow.Outflow)
| . o | . I
| X o] | . NOT TO SCALE | X
| . o] [ . E==smsss==== |
I o | . I X
e e o e o et 8 - ‘ _____________________________ | ____________
14.36 minutes 15,10 minutes

43
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MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

MODIFIED RATIONAL METHOD
~~-- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recesgsion leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

******1\-*******************************i—*******************************

* RETURN FREQUENCY: 100 yr | Allowable Outflow: 1.82 cfs *
* 'C' Adjustment: 1,000 | Reguired Storage: 3,176 cu.ft. *
K o e o o s o e b T 7 £ Tt A A S o o o o e 4k AR A o B o e o P e e ok R o e e Y *
* Peak Inflow: 4,06 cfs Inflow .RYD stored: 495E100 .HYD *

***********************************'A-'k*********************************

i Td = 23 minutes | Return Freq: 100 yr
[ Bpprox. Duration for Max. Storage ------ / C adj.factor: 1.00
| |
| |
j Tc= 10.00 minutes |
| I = 8.020 in/hr | Area (ac): 0.98
| . Q= 6.23 cfs | Weighted C: 0.79
| . | Adjusted C: 0.79
Fo| . [
L | I . Required Storage |
o | . . = 3,176 cu.ft. | Td= 23 minutes
W oI . | . } | I = 5.229 in/hr
i . X HEX XXX XXXXXXXXXXN Q= 4,06 cfs
c | f
f | X X
s | . CO0DO0O0O0O0OO0CO0O00 000 Q= 1.82 cfs
| X o | |x (Allow.Outflow}
| . o I |
I X Q | NOT TO SCALE | b4
I . o I BEE— |
| o [ | X
et ot or = = e R = 27 o et I _____________________________ l ____________
17.08 minutes 28.51 minutes

4.4



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J, HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

#%%% Modified Rational Hydrograph *****

Weighted C 0.793 Area= 0.979 acres Tc = 10,00 minutes

Adjusted C 0.793 Td= 24,00 min. I= 2.36 in/hr Op= 1.83 cfs

RETURN FREQUENCY: 2 year storm Adj.factor = 1.00
Output file: 495E2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first @ in each row.
________ | e e e o e e e e o Ak o o Pt P o o o Sk ek R N L B T o e o o o b e A o e
0.00 | 0.00 0.18 0.37 0.55 0.73 0.92 1.10
7.00 | 1.28 1.47 1.65 1.83 1.83 1.83 1.83
14.00 | 1.83 1.83 1.83 1.83 1.83 1.83 1.83
21.00 | 1.83 1.83 1.83 1.83 1.65 1.47 1.28
28.00 | 1.10 0.92 0.73 0.55 0.37 0.18 0.00

4.5



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

*#**+ Modified Rational Hydrograph **#**
0.793 Area= 0.979 acres Tc = 10.00 minutes

n

Weighted C

Adjusted C 0.793 Td= 19.00 min. I= 3.85 in/hr Qp= 2.99 cts

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: 49S5E10 LHYD

HYDPROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time | Time increment = 1.00 Minutes
Minutes| Time on left represents time for first Q in each row.
________ I e o o T T e A At Ak Ak e n o i e e Tt o o e e e e e e e o o T B Bt ot o e e el
0.00 | 6.00 0.30 0.60 0.9%0 1.20 1.50 1.79
7.00 | 2,09 2.39 2.69 2.99 2,99 2.99 2.99
14,00 | 2.99 2.99 2,99 2,99 2,99 2.99 2.69
21.00 | 2.39 2,09 1.79 1.50 1.20 0.90 0.60
28.00 | 0.30 0.00

4.6



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

**+% Modified Rational Hydrograph *****
0.793 Area= 0.979 acres Te = 10.00 minutes

Weighted C

Adjusted C 0.793 Td= 11.00 min. I= 6.13 in/hr Qp= 4.76 cfs

RETURN FREQUENCY: 25 year storm Adj.factor = 1.00
Qutput file: 495E25 HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 25 Year Storm

Time | Time increment = 1.00 Minutes
Minutes) Time on left represents time for first Q in each row.
________ I e e e e e o A Ak Ak B Bm A AR AL Ak At A At 4 S R L AR PN P P S M S A S " T o o e e o e o g T
0.00 | 0.00 0.48 0.95 1.43 1.91 2.38 2.86
7.00 | 3.33 3.81 4,29 4,76 4.76 4,29 3.81
14.00 | 3.33 2.80 2.38 1.91 1.43 0.95 .48
21.00 | 0.00

4.7



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. : BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE#495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

*++* Modified Rational Hydrograph *****
0.793 Area= 0.979 acres Te = 10.00 minutes

Weighted C

Adjusted C 0.793 Td= 23.00 min,. I= 5.23 in/hr Op= 4.06 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.00
Cutput file: 495E100 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm

Time | Time increment = 1.00 Minutes
Minutes]| Time on left represents time for first Q in each row.
________ I ey e e e @t vt 4 5% BB S R Bt At i e o e T Y W ey $= Ty T Fm Y S S i S S e e o o e Ay 4 R S $an P
0.00 | 0.00 0.41 0.81 i.22 1.62 2.03 2.44
7.00 | 2.84 3.25 3.66 4.06 4,06 4.06 4,06
14.00 | 4.06 4.06 4.06 4.06 4.06 4.06 4,06
21.00 | 4,06 4.06 4.086 3.66 3.25 2.84 2.44
28,00 | 2.03 1.62 l1.22 0.81 0.41 0.00

4.8



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL }. HUBSCHMAN, P.E., P.P. " BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE #495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

* ok &k & % GUMMARY OF RATIONAL METHOD PEBK DISCHARGES * * * * * +

Q=adj *C *I*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 2 years
C' adjustment, k =1

Subarea Runoff Area | Tc Wtd., [ Adj I Total | Peak Q
Descr., c acres | {min) LEoL N N Y o in/hr acres | {cfs}
-------------------------- | === e e |

IMPERVIQUS 0.990 0.58 | It |
PERVIQUS  0.510 0.40 | I I
--------------- R bl e e Bttt
| 10.00 0.793 {| 0.793 3.690 0.98 | 2.87

4.9



HUBSCHMAN ENGINEERING L.OT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29~-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

* % % * % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * ¥

Q=adj *C*I*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 10 years
‘C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

== I
Subarea Runoff Brea | Tc wtd. || Adj. I Total | Peak Q
Descr. 'Ct acres | (min) wr o] t'ct in/hr acres | (cfs)
-------------------------- e el [ e bttt Rttt
IMPERVIOQUS 0.990 0.58 | |1 |
PERVIOUS 0.510 0.40 | |1 |
--------------- I et B T e b btnd Rttt
| 10.00 0.793 ] 0.793 5.360 0.98 | 4.16

4.10



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PRCPOSED TOWNHOMES
BLPINE, NEW JERSEY

+ % % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

Q=adj *C*I*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 25 years
*C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

Tc Wwtd. || Adj. 1 Total | Peak Q
[ o in/hr acres | (cfs)

Subarea Runoff Area
Descr. 'Ct acres

|
I
|
IMPERVIOUS 0.990 0.58 |
PERVIOUS 0.510 0.40 |

|

|

4.11



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

% % % % % * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * *

Q=adj *C*1I*A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C' adjustment factor for each return frequency

RETURN FREQUENCY = 100 years
‘C' adjustment, k =1
Adj. 'C' = Wtd.'C" x 1

= |
Subarea Runoff Area | Tc Wtd. || Adj. I Total | Peak Q
Descr. c! acres | {min) LE oL IR B oL in/hr acres | (cfs)
-------------------------- el ] B il Rttt
IMPERVIOQUS 0.990 0.58 | Il |
PERVIOUS 0.510 0.40 | |1 |
--------------- [ st [l e e b tatedl itk
| 10.00 ©€.793 || 0.793 8.020 0.98 | 6.23

4.12



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL ), HUBSCHMAN, P.E., P.P. - BOROUGH OF ALPINE
DRAINAGE REPCRT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

kkhkhkhhhkhhkhhkhAh kb hhhkh ok hh kb kb ok bk kb bk kb hd bk hhd bk b bbb bk hhddrhhh

khkAhkhhkkdhhhkhhrhhhhvdb kb hhhdhkhhkdkbdb kb kb bk h bk kb bk bk dhdh ok bhhdbdhkhd kb rdddx
*

MODIFIED RATIONAL METHOD
—-== Grand Summary For All Storm Frequencies ----

L I
* % ¥ o+ F

dhhhkhhkhkhhk kb hh bbbk dhdhhdhrd Ak ddhhdrrhhrbhdbhdhdbhhrdrbadbdbbhhdhdhbd bbb hdkdds
Ak ko ko hhdhkhhhdeh bbbk kbbb hdh ok bk bk bk hhdkkdkhdhhhkdkddhkddkkhokokhdkkdd

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

Area = 0.98 acres Tc = 10.00 minutes
VOLUMES

Frequency Adjusted Duration Intens. Qpeak Allowable | Inflow Storage
(years) ‘c! minutes in/hr cfs cfs [ {cu.ft.) (cu.ft.)
______________________________________________________ | gy

2 0.793 24 2.360 1.83 0.78 | 2,640 1,552

10 0.793 19 3.851 2.99 1.76 | 3,410 1,491

25 0.793 11 6.132 4.76 2.81 | 3,144 1,310

I 5,605 3,176

100 0.793 23 5,229 4,06 1.82

413



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

MODIFIED RATIONAL METHOD
—=== Summary for Single Storm Freguency ----

First peak outflow point assumed to occur at Tec hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

RETURN FREQUENCY: 2 yr *C' Adjustment = 1.000 Allowable Q = 0.78 cfs

Hydrograph file duration= 24.00 minutes

Hydrograph file: 495E2 .HYD Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Opeak | Inflow Storage
c! o minutes in/hr acres cfs | {cu.ft.) (cu.ft.)
______________________________________________________ | e o —
0.793 0.793 10 3,690 0.98 2.87 | 1,720 1,252
0.793 0.793 15 2.900 0.98 2.25 | 2,027 1,343
0.793 0.793 20 2.600 0.98 2.02 | 2,423 1,514

Gkhhkhrhkhkhhkhhhhkrhhkhkhkhvrhhhhdhrhhddrhkhdhdhdkddbhbdhhhbddhddddd Storage Maximum

0.793 0.793 24 2,360 0.98 1.83 | 2,640 1,552

dokkkkh Ak h ki khkdkdk ok hhhdhk kb Ak hd b kbbb hh kb bk h ko d kb kb bk hhkhhd ok h ok bk khhkhkak

0.793 0.793 30 2.000 0.98 1.55 | 2,796 1,446
0.793 0.793 10 1.757 0.98 1.36 | 3,275 1,473
0.793 0.793 50 1.513 0.98 1.18 | 3,526 1,278
0.793 0.793 60 1.270 0.98 0.99 | 3,551 865
0.793 0.793 120 0.840 0.98 0.65 | Qpeak < Qallow

4.14



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

MODIFIED RATIONAL METHOD
~---- Summary for Single Storm Fregquency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHCOMES
ALPINE, NEW JERSEY

RETURN FREQUENCY: 10 yr 'C' Adjustment = 1.000 Allowable Q = 1.76 cfs

Hydrograph file duration= 19.00 minutes

Hydrograph file: 495E10 ,HYD Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
c! e minutes in/hr acres cfs | {cu.ft.}) {cu.ft.})
______________________________________________________ I............._...._._.._________._._._
0.793 0.793 10 5.360 0.98 4,16 | 2,498 1,442
0.793 0.793 15 4,200 0.98 3.26 | 2,936 1,414

I 2 S R R R SRR E S E S E A R R E R EEE R AR R R EE SRS RFEEEER SRR SR LA SN Storage Maximum

0.793 0.793 19 3.851 0.98 2,99 | 3,410 1,491

*hhkhkrhhdkhhhhhkhhhh kb hdhhkhkhddhhhhrhrdhhdhdhdbhhdtdrhdbhddidhdhhthdhdrhhhbdbhbb bbb dihi

0.793 0.793 20 3.763 0,98 2.92 | 3,508 1,490
0.793 0.793 30 2.890 0.98 2.24 | 4,041 1,063
0,793 0.793 40 2.540 0.98 1.97 | 4,735 759
0.793 0.793 50 2.190 0.98 1.70 | Qpeak < Qallow

4.15



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J, HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.b5.47 8/N:
Executed: 14:25:00 04~29-2019

MODIFIED RATIONAL METHOD
--—- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

RETURN FREQUENCY: 25 yr *C' Adjustment = 1.000 Allowable Q = 2.8 cfs
Hydrograph file duration= 11.00 minutes
Hydrograph file: 495E25 ,RYD Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
! rc! minutes  in/hr acres cfs | (cu.ft.) {cu.ft.)
______________________________________________________ | PP ———
0.793 0.793 10 6.410 0.98 4,98 | 2,987 1,301

hhkkhkh kb bhkhtrkhkhdhdrhdhddhkdr bbb h kb d A ddhrr iAok d bbbt storage Maximum

0.793 0.793 11 6.132 0.98 4.76 | 3,144 1,310

dhkhkk Kk kb hdkhhhdhhdkhkhdhdhhhhbdhdhbhbhhdhbhdddb bbb hhdbhdrdddrddkdddhdddddddthdsd

0.793 0.793 15 5.020 0.98 3.90 | 3,509 1,112
0.793 0.793 20 4.497 0.98 3.49 | 4,191 1,022
0.793 0.793 30 3.450 0.98 2.68 | Qpeak < Qallow

4.16



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Quick TR-55 Ver.5.47 S/N:
Executed: 14:25:00 04-29-2019

MODIFIED RATIONAL METHOD
—---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

PROPOSED TOWNHOMES
ALPINE, NEW JERSEY

RETURN FREQUENCY: 100 yr ‘C' Adjustment = 1.000 Allowable Q = 1.82 cfs

Hydrograph file duration= 23.00 minutes

Hydrograph file: 4925E100 ,HYD Tc = 10.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak | Inflow Storage
Ccr 'cr minutes in/hx acres cfs | (cu. ft.) (cu.ft.}
______________________________________________________ I —— = ———
0.793 0.793 10 8.020 0.98 6.23 | 3,738 2,644
0.793 0.793 15 6.280 0.98 4.88 | 4,390 2,795
0.793 0.793 20 5.623 0.98 4.37 | 5,241 3,123

hhkkkdkAt kA dkkdhhhdhhhhhdhkdddbhhhhhhkddhbdrhhhbbhbhd kbbb rdhddhhddd Storage Maximum

0.793 0.793 23 5.229 0.98 4,06 | 5,605 3,176

kkkkEkrkhhkdkrhkhhkhhkhhrdhhthhhhdhdhhihbkhhhhkhhhhhbhdhdtrxrhhtddbhthktdhhk bbbkt hktrhbdhhhdd

0.793 0.793 30 4.310 0.98 3.35 | 6,026 2,884
0.793 0.793 40 3.787 0.98 2.94 | 7,059 2,865
0.793 0.793 50 3,263 0.98 2.53 | 7,604 2,371
0.793 0.793 60 2.740 0.98 2.13 | 7,662 1,411
0.793 0.793 120 1.730 0.98 1.34 | Opeak < Qallow

4,17



HUBSCHMAN ENGINEERING LOTS 6.01,6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

SECTION 3

RETENTION SYSTEM
VOLUME
CALCULATIONS



HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E.,, P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

PROPOSED VOLUME CALCULATIONS

PIPE: 5 - 42" Pipe - 58 ft LENGTHS
0.00 420.00 0.0000 0.00 290 0.00 0%
0.25 420.25 0.5411 .31 290 592.20 3%
0.50 420.50 0.7752 .64 290 243.60 2%
G.75 420.75 0.9626 .51 230 437.90 1 6%
.00 421,00 |, 1279 2.27 290 658.30 24%
.25 421.25 1.2610C 3.08 290 £923.20 32%
1.50 421.50 1.4274 3.94 290 1,142.60 41 %
1.75 421.75 |.5708 4.81 220 1,394.20 50%
2.00 422,00 1. 7141 5.686 290 |,647.20 59%
2.25 422.25 .&605 £.54 220 1,.896.60 8%
2.50 422.50 2.0137 7.35 290 2.131.50 7%
2.75 422.75 2.1720 8.1 290 2,351.20 54%
3.00 423.00 2.3664 875 290 2,546.20 91%
3.25 423.25 2.6005 9.32 290 2,702.80 97%
______ 3.50 | 423.50| 3.1416] 9.62|  290| 2782.60| _ 100%
3.75 423.75 3.1416 2.62 290 2,789.60 1 00%
4.00 424,00 3.1416 9.672 290 2,762.860 1 00%
4.25 424,25 321416 0.62 290 2,769.60 | 00%
4,50 424.50 3.1416 2.62 290 2,789.860 1 00%
CONCRETE BOXES: 2 - 26 x 5" wide Reinforced Concrete
1) Cl

0.00 420.00 260 0.0 Q%
0.25 420.25 260 65.0 &%
0.50 420,50 260 130.0 %
0.75 420.75 260 195.0 1 7%
1.00 421.00 260 260.0 22%

.25 421.25 260 325.0 26%

.50 421.50 260 390.0 33%

.75 421,75 260 455.0 32%

2.00 422.00 260 520.0 44%
2.25 422.25 260 5865.0 50%
2.50 422.50 260 650.0 56%
2.75 422.75 260 715.0 61 %
3.00 423.00 260 780.0 G7%
3.25 423,25 260 545.0 72%
2.50 423,50 260 910.0 78%
3.75 423.75 260 975.0 83%
4.00 424.00 260 1.040.0 E2%
4.25 424,25 260 I, 105.0 24%
4.50 424,50 260 I1,170.0 1 00%

5.1



HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P, ALFINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

TOTAL VOLUM

5.2



HUBSCHMAN ENGINEERI

NG LOTS 6.01, 6.02 & 6.03, BLOCK 43
ALPINE, NEW JERSEY

MICHAEL J. HUBSCHMAN, P.E,, P.P.

DRAINAGE REPORT
POND-2 Version: 5
S/N;

Elevation Plani

.20

PROPOSED 7 TOWNHOUSES
ALPINE, NEW JERSEY
BERGEN COUNTY

CALCULATED 01-10-2013 12:12:15
DISK FILE: T:\PP092310\495 .VOL

Planimeter scale: 1 inch = 1 ft.

*
Volume

(cubic-£ft)

JOB #495.1

Volume Sum
{cubic-£ft)

{(ft) {sq.
420.00 0.
420.50 2,241.
421.00 260.
421.50 2,607,
422.00 305.
422.50 2,510
423.00 147.
423,25 1,977.
424.00 705
424.50 7

meter Area Al+A2+sqr {Al*A2)
in.) (sq.ft) (sq.ft)
00 0 0
00 2,241 2,241
00 260 3,264
00 2,607 3,690
00 305 3,804
.00 2,510 3,690
00 147 3,264
00 1,971 2,663
.00 705 705
.00 7 782

314
544
615
634
615
544
222
118
130

314

918
1,533
2,167
2,782
3,326
3,548
3,830
3,960

2

IA = (sq.rt{Areal) + ((Ei~El)/{E2-El))*(sq.rt(Area2)~-sq.rt {Areal))}

where: El, E2

Ei =
Areal,AreaZ = Areas computed for El, EZ, respectively
In = Interpolated area for Ei

Closest two elevations with planimeter data
Elevation at which to interpolate area

*  Incremental volume computed by the Conic Method for Reservoir Volumes.

Volume = (1/3

where: ELl1l, EL2

Areal,
Volume

) * (EL2-ELl) * (Areal + Area2 + sq.rt. {Areal*Area2))

Area?2

.|
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Areas computed for EL1, EL2Z,
Incremental volume between EL1 and ELZ2

Lower and upper elevations of the increment

respectively



HUBSCHMAN ENGINEERING LOT 6.01, 6.02, 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E. ALPINE, NEW JERSEY
DRAINAGE REPORT JOB #495.1
Outlet Structure File: 495 .S5TR
POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:
*khkkkhkhkkhhrhkkhrthhhkhkhhhid
PROPOSED TOWNHOUSES
BOROUGH OF ALPINE
BERGEN COQUNTY, NEW JERSEY
IE X TR R T TR AT E ST LR LR S XN
**kkxkx COMPOSITE OUTFLOW SUMMARY ****
Elevation (ft) Q0 (cfs) Contributing Structures
420.00 0.0
420,25 0.1 1
420,50 0.2 1
420.75 0.3 1
421.00 0.4 1
421.25 0.4 1
421.50 0.5 1
421.75 0.5 i
422.00 0.6 1 +3
422.25 1.1 1 +3
422.50 1.3 1 +3
422.75 1.5 1 43
423.00 1.7 1 +3
423,25 1.8 1 +3
423.50 1.9 2 +1 +3
423,75 2.9 2 41 +3
424.00 4.5 2 +1 +3
424.25 6.5 2 +1 43
424.50 0.0
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HUBSCHMAN ENGINEERING LOT 6.01, 6.02, 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E. ALPINE, NEW JERSEY
DRAINAGE REPORT JOB #495.1
QOutlet Structure File: 485 .STR
POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Fokhk Kok okkokokokok ke ko ok ok ok kb ok
PROPOSED TOWNHCUSES
BORCUGH OF ALPINE

BERGEN COUNTY, NEW JERSEY

khhkkhkhhdkdhdhkdhdhkhdddkkhdkhkk

Outlet Structure File: T:\PP092310\495 .STR
Planimeter Input File: T:\PP092310\495 VOL
Rating Table Output File: T:\PP092310\495 .BND

Min. Elev. (ft} = 420 Max. Elev. (ft) = 424.5 Incr. (ft) = .25

Additional elevations (ft)} to be included in table:
**************************

P Y 22222222 XX RFRR LRSS SRR AR SRR R R R RN bR

SYSTEM CONNECTIVITY

Ahkkhkhkhkhkkhhdhhhhihhbhhhhhdhdhhkhbhddhhrrhrrhhhd

Structure No. Q Table Q Table
WEIR-VR 2 -> 2
ORIFICE i -> 1
ORIFICE 3 -> 3

Qutflow rating table summary was stored in file:
T:\PP092310\495 .PND
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HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E.

DRAINAGE REPORT
Outlet Structure File: 495 . STR
POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khkhhkhkhkhkhkhkdhhhhhdhkhhkhhhhrk

PROPOSED TOWNHOUSES
BOROUGH OF ALPINE
BERGEN COUNTY, NEW JERSEY

LA RS A AL R SRR R ERE SRS

>>>>>> Structure No. 2 <<<<<<
({Input Data)

WEIR-VR
Weir - Vertical Rectangular

El elev. (ft}? 423.,5
E2 elev. {ft)}? 424.5
Weir coefficient? 2.6
Welr elev. (ft)? 423.5
Length (ft)? 2.2

Contracted/Suppressed ({C/S)? C

2.2 Wier @ elevation 423.5

5.6

LOT 6.01, 6.02, 6.03, BLOCK 43
ALPINE, NEW JERSEY
JOB # 495.1



HUBSCHMAN ENGINEERING LOT 6.01, 6.02, 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E. ALPINE, NEW JIERSEY
DRAINAGE REPORT JOB # 495.1
Qutlet Structure File: 495 .STR
POND-2 Version: 5,20 S/N:
Date Executed: Time Executed:

dehkhkkdkkhkhkddhhkhkhkhddhddkkhkhd

PROPOSED TOWNHOUSES
BOROUGH OF ALPINE
BERGEN COUNTY, NEW JERSEY

khkdkhkhkhkhkhkthkhdhrbbdbhhkhthhktidx

>>>>>> Structure No. 1 <<<<<<
{Input Data)

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 420.167
E2 elev. (ft)? 424.500
Orifice coeff.? .6

Invert elev, (ft)? 420,00
patum elev. {ft) ? 420.167

Orifice area {sq ft)? .08727

47¢ OR'F Ct
NV /20.00

5.9



HUBSCHMAN ENGINEERING LOT 6.01, 6.02, 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E. ALPINE, NEW JERSEY
DRAINAGE REPORT JOB # 495.1
Cutlet Structure File: 495 .8TR
POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

[ERE A SRS LS LR R EE R R 8 L0 & KR LR

PROPOSED TOWNHOUSES
BORQUGH OF ALPINE
BERGEN COUNTY, NEW JERSEY

hhkhkkdkkdkhhkhkdhhkhkk bk ddkihhk

>>>>>> Structure No. 3 <<<<<<
(Input Data})

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. {ft)? 422,000
E2 elev. (ft)? 424.5
Orifice coeff.? .6
Invert elev., (ft)7? 421,75
Datum elev. {ft) ? 422,000

Orifice area {sq ft)? .1963

69 CORFIC

NV 42775

/\
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL I. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

SECTION 6

ROUTING CALCULATIONS



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 1
EXECUTED: 04-30-2019 10:56:37 2 YEAR Return Freq: 2 years

Fhhkdkhhkhhkbh kb hbkhkhdhkhkddkhd
*

*
* PROPOSED TOWNHOUSES *
* Alpine, New Jersey *
* *
* *
* *
LRSS RS AR E R T EEEE R SR

Inflow Hydrograph: T:\PP092310\495E2 .HYD

Rating Table file: T:\PP092310\495 . PND
—-———-INITIAL CONDITIONS----
Elevation = 420,00 £t
Outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 28/t | 28/t +0 |
| (ft) | (cfs) | (cu-ft) | | (cfs) | {cfs) |
|========- frmmm - o m—— I | == m—— == |
[ 420.00 | 0.0 1 Gl | 0.0 | 0.0 |
| 420.25 | 0.1 | 47| | 1.6 | 1.7
| 420.50 | 0.2 | 373} | 12.4 | 12.6 |
| 420.75 | 0.3 | 769 | 25.6 | 25.9 |
| 421,00 | 0.4 | 917| | 30.6 | 31.0 |
| 421.25 | 0.4 | 1,079] | 35.9 | 36.3 |
I 421.50 | 0.5 | 1,532] I 51.1 | 51.6 |
|  421.75 | 0.5 | 1,993] ! 66.4 | 66.9 |
| 422,00 | 0.6 | 2,167] | 12,2 | 72.8 |
| 422,25 | 1.1 | 2,336j i 17.9 | 79.0 |
| 422.50 | 1.3 | 2,7821 | 92.7 | 94.0 |
| 422,75 | 1.5 | 3,201 | 106.7 | 108.2 |
| 423,00 1 1.7 | 3,326 | 110.8 | 112.5 |
j 423.25 | 1.8 | 3,548 | 118.2 | 120.0 |
b 423.50 | 1.9 | 3,712 I 123.7 | 125.6 |
| 423.75 | 2.9 | 3,727 | 124.2 | 127.1 |
| 424,00 | 4.5 | 3,830] | 127.6 | 132.1 |
| 424.25 | 6.5 | 3,939] | 131.3 | 137.8 |

Time increment (t) = 0.017 hrs.
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HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E., P.P.
DRAINAGE REPORT

POND-2 Version: 5.20 S/N:
EXECOTED: 04-30-2019 10:56:37 2 YEAR

Pond File: T:\PP0923104495 . PND
Inflow Hydrograph: T:\PP092310\495E2 .HYD
Cutflow Hydrograph: T:\PP092310\495P02 .HYD

LOT 6.01,6.02 & 6.03, BLOCK 43
BOROUGH OF ALPINE

BERGEN COUNTY, NEW JERSEY
FILE # 495,1

Page 2
Return Freq: 2 years

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | I1+I2 | 28/t - 0O | 28/t + O | QUTFLOW |ELEVATION|
thes) | (cfs) | | (cfs) | (cfs) I (cfs) | (cfs) | (ft) |
-------- I B B Bt el el e it |
0.000 | 0.00] | == [ 0.0 | 0.0 0.00 | 420.00 |
0.017 | 0.18]1 | 0.2 | 0.2 | 0.21 0.01 | 420.03 |
0.033 | 0.371 | 0.6 | 0.6 | 0.71 0.04 | 420.11 |
0.050 | 0.55] | 0.9 | 1.4 | 1.5] 0.09 | 420.23 |
0.067 | 0.73] | 1.3 | 2.4 | 2,6] 0.11 | 420.27 |
0,083 | 0.92] | 1.7 | 3.8 | 4.1 0.12 | 420.30 |
0.100 | 1.101 | 2.0 | 5.6 | 5.8] 0.14 | 420.35 |
0.117 | 1.28] 1 2.4 | 7.6 | 7.9] 0.16 | 420.39 |
0.133 | 1.47| | 2.8 | 10.0 | 10.4] 0.18 | 420.45 |
0.150 | 1.65] | 3.1 14 12.7 | 13.1] 0.20 | 420.51 |
0.167 | 1.83] | 3.5 | 15.8 | 16.2] 0.23 | 420.57 |
0,183 | 1.83] | 3.7 | 18.9 | 19.4] 0.25 | 420.63 |
0.200 | 1.83] | 3.7 | 22.0 | 22.6] 0.27 | 420,69 |
0.217 | 1.83] | 3.7 | 25.1 | 25.71 0.30 | 420.75 |
0.233 | 1.83] | 3.7 | 28.0 | 28.81 0.36 | 420.89 |
0.250 | 1.831 | 3.7 | 30.9 | 31.71 0.40 | 421.03 |
0,267 | 1.831 | 3.7 | 33.8 ] 34.6) 0.40 | 421.17 |
0.283 | 1.831 | 3.7 1| 36.6 | 37.4! 0.41 | 421,27 |
0.300 | 1.831 | 3.7 ) 39.4 | 40.3] 0.43 } 421.31 |
0.317 | 1.831 | 3.7 1 42.2 | 43.1] 0.44 | 421.36 |
0,333 | 1.83] | 3.7 | 44.9 | 45.8] 0.46 | 421.41 }
0.350 | 1.83] | 3.7 | 47.6 | 48.6| 0.48 | 421.45 |
0.367 | 1.83] | 3.7 | 50.3 | 51.31 0.50 | 421.50 |
0,383 | 1.831 | 3.7 | 52.9 | 53.9] 0.50 | 421,54 |
0.400 1.83] | 3.7 | 55.6 | 56.6] 0.50 | 421.58 |
0.417 | 1.65] | 3.5 | 58.1 | 59,1 0.50 | 421,62 |
0.433 | 1.471 | 3,1 | 60.2 | §1.2] 0.50 | 421.66 |
0.450 | 1.28] | 2.8 | 62.0 | 63.0] 0.50 | 421.69 |
0.467 | 1.10] | 2.4 | 63.3 | 64,3 0.50 | 421.7t |
0.483 | 0.92 | 2.0 | 64.4 | 65.4 | 0.50 | 421.72 |
0.500 | 0.73] | 1.7 1 65.0 | 66.0| 0.50 | 421.73 |
0.517 | 0.55] | 1.3 65.3 | 66.3] 0.50 | 421.74 |
0.533 | 0.371 | 0.9 | 65.2 | 66.2] 0.50 | 421.74 |
0.550 | 0.18] | 0.6 | 64,8 | 65.8| 0.50 | 421.73 |
0.567 | 0.001 | 0.2 | 63.9 | 64.9] 0.50 | 421,72 |
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 04-30-2019 10:56:37 2 YEAR Return Freq: 2 years

kkkkkkkkhkhkkikkkhkt SUMMARY OF ROUTING COMPUTATIONS dedek ek kok ok ok ok ok hokkokokkk

Pond File: T:\PP092310\455 .PND
Inflow Hydrograph: T:\PP092310\495E2 LHYD
Outflow Hydrograph: T:\PP092310\495P02 .HYD

Starting Pond W.S. Elevation = 420,00 ft

***x%x* Summary of Peak Outflow and Peak Elevation **#%**

Peak Inflow = 1.83 cfs
Peak Outflow = 0.50 cfs
Peak Elevation = 421.74 ft

*x%%% Summary of Approximate Peak Storage *****

Initial Storage = 0 cu-ft
Peak Steorage From Storm = 1,974 cu-f£ft
Total Storage in Pond = 1,974 cu-ft

>>>>>> Warning, peak outflow = last orxdinate point. <<<<<<
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1

>>>>>> Warning, peak outflow = last ordinate point. <<<<<«
POND-2 Version: 5.20 S/N: Page 4
2 YEAR Return Freq: 2 years
Pond File: T:\PP092310\495 .PND
Inflow Hydrograph: T:\PP092310\495E2 .HYD
Outflow Hydrograph: T:\PP092310\495P02 .HYD
EXECUTED: 04-30-2019

Peak Inflow = 1.83 cfs 10:56:37
Peak Outflow = 0.50 cfs
Peak Elevation = 421.74 ft
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 1
EXECUTED: 04-30-2019 10:56:37 10 YEAR Return Freq: 10 years

kkkhkhkhkdkrhkkdhkdthhdhhhkhhkk

*

PROPOSED TOWNHOUSES
Alpine, New Jersey

* % % % *

*
*
*
*
*
*
dkkkhkdhkddhhkhbhdrhbdhdbhhdhk

Inflow Hydrograph: T:\PP092310\495E10 ,HYD

Rating Table file: T:\PP092310\495 . PND
—==-INITIAL CONDITIONS----
Elevation = 420,00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 28/t | 28/t +0 |
I (ft) I (efs} | (cu-ft} | I {cfs) I (cEs) |
| - j-——m-——- [ o ——— | j——————————— | —wsm I
| 420.00 | 0.0 | 0l | 0.0 | 0.0 |
| 420.25 | 0.1 | 47| | 1.6 | 1.7 |
| 420,50 | 0.2 | 3731 | 12.4 | 12.6 |
| 420.75 | 0.3 | 769] | 25.6 | 25.9 |
| 421.00 | 0.4 | 9171 | 30.6 | 31,0 |
i 421.25 | 0.4 | 1,079] | 35.9 | 36.3 |
|  421.50 | 0.5 | 1,532} | 51.1 | 51.6 |
| 421,75 | 0.5 |} 1,993 | 66.4 | 66.9 |
| 422.00 | 0.6 | 2,167 i 12.2 | 72.8 |
1 422.25 | 1.1 | 2,336 | 11.9 | 79.0 |
|  422.50 | 1.3 i 2,782 i 92.7 | 94.0 !
| 422,75 | 1.5 | 3,201 | 106.7 | 108.2 |
| 423.00 | 1.7 | 3,326| | 11¢.8 | 112.5 |
| 423.25 | 1.8 | 3,548 | 118.2 | 120.0 |
| 423.50 | 1.9 | 3,712} | 123.7 | 125.6 |
|  423.75 | 2.9 | 3,727 I 124.2 | 127.1 |
|  424.00 | 4.5 | 3,830} | 127.6 | 132.1 |
| 424.25 | 6.5 | 3,939] | 131.3 | 137.8 |

Time increment {(t) = 0.017 hrs.
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 2
EXECUTED: 04-30-2019 10:56:37 10 YEAR Return Freq: 10 years
Pond File: T:\PP092310\495 .PND

Inflow Hydrograph: T:\PP092310\495E10 .HYD
Cutflow Hydrograph: T:\PP092310\495P010 .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

b TIME | INFLOW | | 11412 | 28/t - 0O | 28/t + O | OUTFLOW |ELEVATION|
I thrs) | (cfs) | | (cfs) | (cfs) | (cfs) | {cfs) | (ft) I
f=—mm———— frm——————- N bt |-=mm————— - j=———mrmm——— J————— fommmmee |
| 0.000 | 0.00] | ~—==- i 0.0 | 0.0] 0.00 | 420.00 |
| 0.017 ) 0.301 | 0.3 | 0.3 | 0.3] 0.02 | 420.05 |
| 0.033 | 0.60] | 0.9 | 1.0 1.2]) 0.07 | 420.18 |
| 0.050 | 0.90] | 1.5 | 2.3 | 2.5] 0.11 | 420.27 |
| 0.067 | 1.20] | 2.1 | 4,2 | 4.,4] 0.13 | 420.31 |
| 0.083 | 1.50] | 2.7 | 6.6 | 6.9] 0.15 { 420.37 |
|  0.100 | 1.79) | 3.3 | 9.5 | 9.9] 0.17 | 420.44 |
| 0.117 | 2.09] | 3.9 | 13.0 | 13.4] 0.21 | 420.51 |
| 0.133 | 2.39] | 4.5 | 17.0 | 17.9] 0.24 | 420.59 |
| 0.150 | 2.69) | 5.1 | 21.5 | 22.1| 0.27 | 420.68 |
]  0.167 | 2.99] | 5.7 | 26.5 | 27.2] 0.33 | 420.81 |
| 0.183 | 2.99) | 6.0 | 31.7 | 32.5] 0.40 | 421,07 }
| 0.200 | 2.99) | 6.0 | 36.9 | 37.7] 0.41 | 421.27 |
| 0.217 | 2.99] | 6.0 | 42.0 | 412.9] 0.44 | 421.36 |
| 0.233 | 2,99 | 6.0 | 47.0 | 48.01 0.48 | 421.44 |
| 0.250 | 2,99 | 6.0 | 52.0 | 53.0] 0.50 | 421.52 |
| 0.267 | 2.99] ] 6.0 | 57.0 | 58.01 0.50 | 421.60 |
I 0.283 | 2.99] | 6.0 | 62.0 | 63.0] 0.50 | 421.69 |
i 0.300 | 2.99] | 6.0 | 66.9 | 67.9] 0.52 | 421.79 |
| 0.317 | 2.99] | 6.0 | 71.7 | 72.9] 0.61 | 422.00 |
| 0.333 | 2,691 | 5.7 | 75.4 | 77.31 0.97 | 422.18 |
I 0.350 | 2.39] | 5.1 | 78.2 | 80.51 1.12 | 422.28 |
b 0.367 | 2.09] | 4,5 | 80.4 | 82.7] 1.15 | 422.31 |
} 0,383 | 1.79] | 3.9 | 82.0 | 84.3] 1.17 | 422.34 |
| 0.400 | 1.50} | 3.3 | 82.9 | 85,31 1.18 | 422,35 |
I 0.417 | 1.201 | 2.7 | 83.2 | 85.6} 1.19 | 422.36 |
[ 0,433 | 0.90] | 2.1 } 82.9 | 85.3| 1.18 | 422,36 |
| 0.450 | 0.60] | 1.5 } 82.1 | B4.4] 1.17 | 422.34 |
|  0.467 | 0.30]1 | 0.9 | 80.7 | 83.0] 1.15 | 422.32 }
| 0.483 | 0.00] | 0.3 | 8.7 | 81.0] 1.13 | 422.28 |
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 04-30-2019 10:56:37 10 YEAR Return Freq: 10 years

LR RS L AL ER TR RS SUMMARY OF ROUTING COMPUTATIONS dhkkdkhkkh kb hkkrkhidh

Pond File: T:\PP092310\495 . PND
Inflow Hydrograph: T:\PP092310\495E10 .HYD
Outflow Hydrograph: T:\PP092310\495P01C .HYD

Starting Pond W.S. Elevation = 420,00 ft

¥*%%% Summary of Peak Outflow and Peak Elevation *+*#*%

Peak Inflow = 2.99 cfs
Peak Outflow = 1.19 cfs
Peak Elevation = 422,36 ft

**kkx Qummary of Approximate Peak Storage **++

Initial Storage = 0 cu-ft
Peak Storage From Storm = 2,532 cu-ft
Total Storage in Pond = 2,532 cu-ft
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HUBSCHMAN ENGINEERING
MICHAEL I, HUBSCHMAN, P.E., P.P,
DRAINAGE REPORT

POND-2 Version: 5.20 S/N:

10 YEAR
Pond File: T:\PP092310\495 . PND
Inflow Hydrograph: T:\PP092310\495E10 ,HYD
Outflow Hydrograph: T:\PP092310\495P010 .,HYD

Peak Inflow = 2.99 cfs
Peak Outflow = 1,19 cfs
Peak Elevation = 422.36 ft

6.8

LOT 6.01,6.02 & 6.03, BLOCK 43
BOROUGH OF ALPINE

BERGEN COUNTY, NEW JERSEY
FILE # 495.1

Page 4
Retuxrn Fregq: 10 years

EXECUTED: 04-30-2019
10:56:37



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND~2 Version: 5.20 S/N: Page 1
EXECUTED: 04-30-2019 10:56:37 25 YEAR Return Freq: 25 years

A2 RS RS R ARSI R EEERZX
*

*
* PROPOSED TOWNHOUSES  *
* Alpine, New Jersey *
* *
* *
* *
R RS R RS LR AR EEEREEES S

Inflow Hydrograph: T:\PP092310\495E25 ,HYD

Rating Table file: T:\PP092310\495 . PND
—-—~INITIAL CONDITIONS----
Elevation = 420,00 ft
Qutflow = 0.00 cfs
Sterage = 0 cu-ft
INTERMEDIATE ROUTING

GIVEN POND DATA COMPUTATIONS
|ELEVATION| OUTFLOW | STORAGE | | 28/t | 28/t + 0
| (ft) I (efs} | (cu-ft) | ! {cfs) | (cfs) I
e it === [=========- I [====—mmmmm [ === I
| 420.00 | 0.0 | 0l | 0.0 | 0.0 |
I 420.25 | 0.1 | 47] | 1.6 | 1.7 |
|  420.50 | 0.2 | 3731 [ 12.4 | 12.6 |
I 420.75 | 0.3 | 7691 | 25.6 | 25.9 |
| 421.00 | 0.4 | 917} | 30.6 | 31.0 ]
| 421.25 | 0.4 | 1,079 | 35.9 | 36.3 |
| 421.50 | 0.5 | 1,532 | 51.1 | 51.6 |
| 421.75 | 0.5 | 1,993 | 66.4 | 66.9 |
| 422,00 | 0.6 | 2,167]| I 72.2 | 72.8 |
| 422.25 | 1.1 1 2,3361 | 17.9 | 79.0 |
| 422.50 | 1.3 2,782 | 92.7 | 94.0 |
| 422,75 | 1.5 | 3,201 ; 106.7 | 108.2 |
| 423.00 ) 1.7 | 3,326 | 110.8 | 112.,5 |
| 423.25 | 1.8 1| 3,548 | 118.2 | 120.0 |
| 423.50 | 1.9 | 3,712 | 123.7 | 125.6 |
| 423,75} 2.9 | 3,727| | 124.2 | 127.1 |
| 424.00 | 4.5 | 3,830] [ 127.6 | 132.1 |
| 424,25 | 6.5 | 3,939 | 131.3 | 137.8 |

Time increment (t) = 0.017 hrs.
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 2
EXECUTED: 04-30-2019 10:56:37 25 YEAR Return Freq: 25 years
Pond File: T:\PP092310\485 .PND

Inflow Hydrograph: T:\PP092310\495E25 .HYD
Outflow Hydrograph: T:\PP092310\495P025 .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATICNS

| TIME | INFLOW | | Il+I2 | 28/t -0 | 28/t + O | OUTFLOW |ELEVATION|
| f(hrs) | (cfs) | | (cfs) | (cfs) | {cfs) | (ecfs) | (ft) I
|—————- |-~ I [ = | == fm———————- |~~~ !
| 0.000 | 0.00] | === | 0.0 | 0.0] 0.00 | 420.00 |
| 0.017 | 0.48] | 0.5 | 0.4 | 0.5] 0.03 | 420.07 |
| ©0.033 | 0.95] | 1,4 | 1.6 | 1.9 0.10 | 420.25 |
| 0.050 | 1,43 | 2.4 | 3.8 | 4.0] 0.12 | 420.30 |
| 0.067 | 1.911 | 3.3 | 6.8 | 7.1] 0.15 | 420.37 |
| 0.083 | 2.38] | 4.3 | 10.7 | 11.1] 0.19 | 420.47 |
| 0.100 | 2.86] | 5.2 | 15,5 | 16.0] 0.23 | 420.56 |
| 0.117 | 3.33] | 6.2 | 21.2 | 21.7] 0.27 | 420.67 |
I 0.133 | 3.81] | 7.1 | 27.6 | 28.3| 0.35 | 420.87 |
| 0.150 | 4,29] | 8.1 | 34.9 | 35.7] 0.40 | 421.22 |
| 0.167 | 4,76 | 9.1 | 43.1 | 44.0] 0.45 | 421.38 |
| 06.183 | 4.76] | 9.5 | 51.6 | 52.6| 0.50 | 421.52 |
| 0.200 | 4.29] | 9.1 | 59.7 | 60.7] 0.50 | 421.65 |
| 0.217 | 3.81] | 8.1 | 66.7 | 67.9] 0.51 | 421.78 |
| 0.233 | 3,331 | 7.1 | 72.5 | 73.9] 0.69 | 422.04 |
| 0.250 | 2.861 | 6.2 | 76.5 | 18.71 1.08 | 422.24 |
I 0.267 | 2,381 | 5.2 | 79.5 | 81.8] 1.14 | 422.30 |
| 0.283 | 1,911 | 4.3 | 81.5 | 83.81 1.16 | 422,33 |
{ 0.300 | 1.43] | 3.3 | 82.4 | 84.8| 1,18 | 422.35 |
i 0.317 | 0.95] | 2.4 | 82.5 | 84.8] 1.18 | 422,35 |
| 0.333 | 0.48| | 1.4 | 81.6 | 83.9 1,17 { 422.33 |
| 0.350 | 0.00] | 0.5 | 79.8 | 82.01 1.14 | 422.30 |
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL Jj. HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 04-30-2019 10:56:37 25 YEAR Return Freq: 25 years

R R TR TR R R E LS SUMMARY OF ROUTING COMPUTATIONS Ahkhkhkhkkhdhdhdhddhhkk
Pond File: T:\PP092310\495 . PND

Inflow Hydrograph: T:\PP092310\495E25 .HYD
Outflow Hydrograph: T:\PP09%2310\495P025 .HYD

Starting Pond W.5. Elevation = 420,00 ft

*Hkxh Gummary of Peak Outflow and Peak Elevation **#+%#

Peak Inflow = 4,76 cfs
Peak Outflow = 1.18 cfs
Peak Elevation 422.35 ft

*hkdk Summary of Bpproximate Peak Storage **x*

Initial Storage = 0 cu-ft
Peak Storage From Storm = 2,510 cu-ft
Total Storage in Pond = 2,510 cu-ft
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S§/N: Page 4
25 YEAR Return Freg: 25 years
Pond File: T:\PP092310\495 . PND

Inflow Hydrograph: T:\PP092310\495E25 .HYD
Outflow Hydrograph: T:\PP092310\495P025 .HYD
EXECUTED: 04-30-2019

Peak Inflow = 4.76 cfs 10:56:37
Peak Outflow = 1.18 cfs
Peak Elevation = 422.35 ft

Flow (cfs)
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
.34 - * X
I * X
I
TIME
(hrs)
% File: T:\PP092310\495P025 .HYD Qmax = 1.2 cfs
* File: T:\PP092310\495E25 ,HYD Qmax = 4.8 cfs

6.13



HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E,, P.P. BORCUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 1
EXECUTED: 04-30-2019 10:56:37 100 YEAR Return Freq: 100 years

dkhddhkdkodkok ok ko okok ko dok ok ok okk R ok

PROPOSED TOWNHOUSES
Alpine, New Jersey

* % %k ok ok ok

*
*
*
*
*
*
hhkdkddkdhhhkkhkbhddkkd btttk bdhd

Inflow Hydrograph: T:\PP092310\495E100 .HYD

Rating Table file: T:\PP092310\495 . PND
—-=-—-=INITIAL CONDITIONS----
Elevation = 420.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft
INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
| ELEVATION| OUTFLOW | STORAGE | | 28/t | 28/t +0 |
I {ft) | (cfs) | {cu-ft) | I (cfs) I (cfs) !
- fomm - e | Jmmmm e |==m=———————— |
| 420,00 | 0.0 | ol | 0.0 | 0.0 |
| 420,25 | 0.1 | 47| I 1.6 | 1.7 1
| 420.50 | 0.2 | 3731 | 12,4 | 12.6 |
| 420.75 | 0.3 | 769| I 25.6 | 25.9 |
| 421,00 | 0.4 | 917| | 30.6 | 31.0 |
| 421.25 | 0.4 | 1,079] | 35.9 | 36.3 |
| 421.50 | 0.5 | 1,532 | 51.1 | 51.6 |
| 421.75 | 0.5 | 1,993 | 66.4 | 66.9 |
| 422.00 | 0.6 | 2,167} [ 72.2 1 72.8 |
| 422,25 | 1.1 2,3361 i 17.9 | 79.0 |
| 422.50 | 1.3 | 2,782 I 92.7 | 94.0 |
| 422.75 | 1.5 | 3,201 | 106.7 | 108.2 |
| 423.00 | 1.7 | 3,326| | 110.8 | 112.5 |
| 423.25 ) 1.8 | 3,5481 | 118.2 | 120.0 |
| 423.50 | 1.9 | 3,712 | 123.7 125.6 |
| 423.75 | 2,9 | 3,727 | 124.2 127.1 |
| 424,00 | 4.5 | 3,830] i 127.6 | 132.1 |
| 424.25 | 6.5 | 3,939 | 131.3 | 137.8 |
Time increment (t) = 0.017 hrs,
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J, HUBSCHMAN, P.E., P.P. BOROUGH OF ALPINE
DRAINAGE REFPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 2
EXECUTED: 04-30-2019 10:56:37 100 YEAR Return Freq: 100 years
Pond File: T:\PP092310\495 . PND

Inflow Hydrograph: T:\PP092310\495E100 ,HYD
Outflow Hydrograph: T:\PP092310\495P0100.HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME | INFLOW | | Il+I2 | 28/t - O | 28/t + O | OUTFLOW |ELEVATION|
(hrs) | (cfs) | | (cfs) |  (cfs) |  (cfs) | (cfs) | (f&) |
~~~~~~~~ Rt I Rt B P e
0.000 | 0.00] | ====- | 0.0 | 0.0 0.00 | 420.00 |
0.017 | 0.451 | 0.5 | 0.4 | 0.5i 0.03 | 420.07 |
0.033 | 0.891 | 1.3 | 1.5 | 1.71 0.10 | 420.25 |
0.050 | 1.341 | 2.2 | 3.5 | 3.8 0.12 | 420.30 |
0.067 | 1.791 | 3.1 | 6.4 | 6.7 0.15 | 420.36 |
0.083 | 2,231 | 4.0 | 10.0 | 10.4] 0.18 | 420.45 |
0.100 | 2.681 | 4.9 | 14.5 | 14.9§ 0.22 | 420.54 |
0.117 | 3.131 | 5.8 | 19.8 | 20,34 0.26 | 420.64 |
0.133 | 3.581 | 6.7 | 25.9 | 26.5] 0.31 | 420.78 |
0.150 | 4.021 | 7.6 | 32.7 | 33.5] 0.40 | d421.12 |
0.167 | 4.471 | 8.5 | 40.3 | 41.2} 0.43 | 421,33 |
0.183 | 4.471 | 8.9 | 48.3 | 49.2] 0.48 | 421.46 |
0.200 | 4.47] | 8.9 | 56.2 | 57.2| 0.50 | 421.59 |
0.217 | 4.471 | 8.9 | 64.2 | 65.2] 0.50 | 421.72 )
0.233 | 4.471 | 8.9 | 71.9 | 73.1] 0.62 | 422.01 |
0.250 | 4.47] | 8.9 | 78.5 | 80.8| 1.12 | 422.28 |
0.267 | 4.47] | 8.9 | 85.1 | 87.51 1.21 | 422.39 |
0.283 | 4.471 | 8.9 | 91.4 | 94.01 1,30 | 422.50 |
0.300 | 4.47] | 8.9 | 97.6 | 100.3] 1.39 | 422,61 |
0.317 4.471 | 8.9 | 103.5 | 106.51 1.48 | 422.72 |
0.333 | 4,021 | 8.5 | 108.7 | 112,01 1.68 | 422,97 |
0.350 | 3.581 | 7.6 | 112.8 | 116.3| 1.75 | 423.12 |
0.367 | 3.131 | 6.7 | 115.9 | 113.5] 1.79 | 423.23 |
0.383 | 2.68| | 5.8 | 118.1 | 121.74 1.83 | 423.33 |
0.400 | 2.23] | 4.9 | 119.3 | 123.01 1.85 | 423.38 |
0.417 | 1.791 | 4.0 | 119.6 | 123.3] 1.86 | 423.40 |
0.433 | 1.34) | 3.1 | 119.0 | 122.7] 1.85 | 423,37 |
0.450 | 0.891 | 2.2 | 117.6 | 121.2} 1.82 | 423.30 |
0.467 | 0.45] | 1.3 ] 115.4 | 118.91 1.79 | 423.21 |
0.483 | 0.001 | 0.5 | 112.3 | 115.8| 1.74 | 423.11 )
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J, HUBSCHMAN, P.E,, P.P, BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 3
EXECUTED: 04~30-2019 10:56:37 100 YEAR Return Freg; 100 years

kkkkhkhkhkhkhkdkdkiddt SUMMARY OF ROUTING COMPUTATIONS ko ok ok kok ok ok ok ok ok ok ok ok ok kb

Pond File: T:\PP092310\495 .PND
Inflow Hydrograph: T:\PP092310\495E100 .HYD
Outflow Hydrograph: T:\PP092310\495P0100.HYD

Starting Pond W.S. Elevation = 420,00 ft

***%% Summary of Peak Outflow and Peak Elevation **#***

Peak Inflow = 4,47 cfs
Peak Outflow = 1.86 cfs
Peak Elevation = 423.40 ft

**x &4+ Summary of Approximate Peak Storage **+*#

Initial Storage = 0 cu-ft
Peak Storage From Storm = 3,643 cu-ft
Total Storage in Pond = 3,643 cu-ft
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HUBSCHMAN ENGINEERING LOT 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P., BOROUGH OF ALPINE
DRAINAGE REPORT BERGEN COUNTY, NEW JERSEY
FILE # 495.1
POND-2 Version: 5.20 S/N: Page 4
100 YEAR Return Freqg: 100 years
Pond File: T:\PP092310\495 . PND

Inflow Hydrograph: T:\PP022310\495E100 .HYD
Outflow Hydrograph: T:\PP092310\495P0O100.HYD

EXECUTED: 04-30-2019
Peak Inflow = 4,47 cfs 10:56:37
Peak OQutflow 1.86 cfs
Peak Elevation 423,40 ft
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

SECTION 7

WQ STORM VOLUME
STORMFILTER DESIGN



HUBSCHMAN ENGINEERING LOTS 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1
e »
c""ﬁ‘ NTECH StormFilter Design Summary
ENGINEERED SOLUTIONS

Proposed 7 Townhouses
Alpine, NJ

Information Provided by Engineer (Hubschman Engineering):
® Required TSS removal rate = 80%

Treatment flow rate = 0.50 cfs

Peak storm bypass flow rate = 2.351 cfs

Impervious drainage area = 0.35 acres

Presiding agency = NJDEP

StormFilter Information and Cartridge Data:

The Stormwater Management StormFiiter’ is a passive, siphon-actuated, fiow-through stormwater filtration system consisting
of a precast concrete structure that houses rechargeable, media-filled filter artridges. The StormFifter works by passing
stormwater through the media-filled cartridges, which trap particulates and adsorb pollutants such as dissolved metals,
nutrients, and hydrocarbons. The StormFilter has received final certification from the NIDEP for 80% TSS removal as a stand-
alone treatment system.

StormFilter cartridge filter media = Perlite

StormFilter cartridge media height = 18 inches (nominal)

StormFilter cartridge surface area = 7.07 square feet (nominal)

StormFilter cartridge specific treatment flow rate = 2.12 gallons/minute per square foot (nominal)

StormFilter cartridge treatment flow = 15 gpm

Hydraulic head required = 2.3 feet (with 18 inch cartridge)

Minimum physical drop between inlet and outlet pipe = 6 inches

Design Summary:

The StormFilter is sized based on the NJDEP certification, which lists an approved treatment flow rate and maximum
impervious acreage limit per cartridge in Table 1. The number of cartridges required based on the impervious drainage area is
compared with the number of cartridges required based on the treatment flowrate; the larger number of cartridges governs
the sizing.

The StormFilter for this site was sized to provide 15 cartridges in order to meet the hydraulic load requirement
(calculations shown below). To house this number of cartridges, Contech Engineered Solutions recommends an 8 x 11’
precast StormFilter.

Qerear % 449 9P7f oo 050cfe x 449977 o,

= 14,97 (15) 18" Cartridges

Neur o - - gpT
er';_lll:':.j Qrﬂr!rlda- 15 /ﬁ?midge
Area,q, 035 )
h’:ﬂrfr‘(dj,\n = o = i =39> (4) 18" C'artrldgss

Max Avae . ... 009 woTesy . ..
Mass load ‘“ax"rmmrtruw 0.09 A:amf@e

©2017 Contech Engineered Solutions 7037 Ridge Road, Suite 350 | Hanover, MD 21076
conteches.com Office: 443-457-1500 Fax: 410-740-6492
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

C%;%NTECH StormFilter Design Summary

ENGINEERED SOLUTIONS

Maintenance:

Maintenance of Stormwater best management practices is required per the New Jersey Administrative Code 7:8-5.8.
Recommendations for maintenance are included in chapters 8 & 9 of the New Jersey Stormwater Best Management
Practices Manual. To comply with requirements, CONTECH offers a network of Preferred Service Providers that have the
capability to perform all necessary inspections, compliance reporting and cleaning services. CONTECH recommends
inspecting the system annually and maintaining the system at the recommendation of the annual inspection. Full
maintenance is typically required every 24-36 months. Disposal of material should be handled in accordance with local
regulations. Please contact CONTECH’s Maintenance Department for all questions regarding maintenance at (503) 258-
3157 or visit our website at www.conteches.com/maintenance.

Thank you for the opportunity to present this information to you and your client. If you have any questions, please call
me at (443-457-1508).

Sincerely,

Pat Valentine

Contech Engineered Solutions LLC

| Fradesis T R R T R U B T A S R S ) b
®2017 Cortech Engineered Solutions 7037 Ricge Road, Suite 350 | Hanover, MD 21076

conteches.com Office: 443-457-1500 Fax: 410-740-8492
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

Summary for Subcatchment 4S: Driveway
Runoff = 050cfs@ 1.17 hrs, Volume= 0.016 af, Depth= 0.54"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span=0.00-5.00 hrs, dt=0.05 hrs
NJ DEP 2-hr WQ Rainfall=1.25"

Aea(sf) CN Description

* 4245 74 >75% Grass cover, Good, HSGC
* 7671 98 Pawed parking, HSGC
* 3,268 98 Pawed parking, HSG C (Penious pvmt)
15184 91 Weighted Average
4245 27.96% Penvious Area
10,939 72.04% Impenvious Area

Tc Length Slope \elocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

10.0 Direct Entry,

D bemE g | o e i NJ DEP 2-hr
e st - wa Rainfall=1.25"
41 M8  Runoff Area=15,184 sf
w0 Runoff Volume=0.016 af
mi- - e Runoff Depth=0.54"
o j,f"'@n-g;,‘ ~ Tc=10.0 min
R s L e ~ CN=91

73
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HUBSCHMAN ENGINEERING

ALPINE, NEW JERSEY

MICHAEL J. HUBSCHMAN, P.E., P.P.

DRAINAGE REPORT

FILE# 495.1
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ALPINE, NEW JERSEY
FILE# 495.1

LOTS 6.01, 6.02 & 6,03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P.

HUBSCHMAN ENGINEERING
DRAINAGE REPORT
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SECTION 8

GROUNDWATER RECHARGE
CALCULATIONS
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BMP AREA - A

Area for Eight (8) Cultec Recharger 330XLHD chambers with gravel:

Bed Details:

Bed Layout Information

Number of Rows Wide 1 pieces

Number of Chambers Long 8 pieces
Chamber Row Width 4.33 feet
Chamber Row Length 57.50 feet
Bed Width 6.33 feet
Bed Length 59.50 feet

Bed Area Required 376.83 sq. feet

Length of Separator Row N/A feet

Total BMP Area = 376.83 S.F.

Groundwater Recharge Conclusion:

The proposed townhouse development includes eight (8) Cultec Recharger 330XLHD chambers
with a total BMP area of 376.83 square feet, exceeding the minimum required BMP area of
252.2 square feet.

Groundwater Recharge Analysis - Supporting Calculations:

BMP Effective Depth (dBMP). is calculated by dividing the volume of cultec chambers (791.2
cf. — see cultec chamber data sheets below) over the area of the cultec chambers (376.83 sf.)
Thus; dBMP = 791.2 (cf.)/376.83 (sf.)*12 (in./ft.) = 25.2 (in.)

Upper level of the BMP surface (dBMPu): as shown in the cultec data , the overall height is 42.5
(in.) of which, the cultec chamber 30.5 (in.) and stone aggregate 6 (in.) top and bottom. Grading
plan of the engineering drawings show the average grade elevation along the cultec chambers to
be 436.0 and the top of stone invert of 433.09. Thus;

dBMPu = [436 — 433.09]*12 = 34.9 (in.)

Depth of lower surface of BMP dEXC; based on the aforementioned elevation and composite
cultec chamber dimensions dEXC = (436-429.55)*12 (in./ft.) =77.4 (in.)

8.1
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BMP AREA -B

Area for three (3) Cultec Recharger 330XLHD chambers with gravel:

Bed Layout Information

Number of Rows Wide 1 pieces
Number of Chambers Long 3 pieces
Chamber Row Width 4.33 feet
Chamber Row Length 22.50 feet

Bed Width 6.33 feet
Bed Length 24.50 feet

Bed Area Required 155.17 sq. feet
Length of Separator Row N/A feet

Total BMP Area = 155.17 S.F.

Groundwater Recharge Conclusion:

The proposed townhouse development includes three (3) Cultec Recharger 330XLHD chambers
with a total BMP area of 130.66 square feet, exceeding the minimum required BMP area of
114.5 square feet.

Groundwater Recharge Analysis - Supporting Calculations:

BMP Effective Depth (dBMP): is calculated by dividing the volume of cultec chambers (320.5
cf. — see cultec chamber data sheets below) over the area of the cultec chambers (155.17 sf.)
Thus; dBMP = 320.5 (cf.)/155.17 (sf.)*12 (in./ft.) = 24.8 (in.)

Upper level of the BMP surface (dBMPu): as shown in the cultec data , the overall height is 30.5
(in.) of which, the cultec chamber 30.5 (in.) and stone aggregate 6 (in.) top and bottom. Grading
plan of the engineering drawings show the average grade elevation along the cultec chambers to
be 429.2 and the top of stone invert of 427.5. Thus;

dBMPu = [429.2 — 427.5]*12 = 20.4 (in.)

Depth of lower surface of BMP dEXC; based on the aforementioned elevation and composite
cultec chamber dimensions dEXC = (429.2-423.96)*12 (in./ft.) = 62.88 (in.)

8.2
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Groundwater mounding beneath BMP Structure:
Simulation of Groundwater Beneath Cultec Chambers (infiltration basin) is developed in
compliance with the USGS Seintific Investigation Report 2010-2015.

The BMP recharge Area A recharge rate (Ry) of 0.7 (ft./day) is based on the requirements that
the recharge basin should drain within 3-days. Thus; R=dBMP(ft.)/3(days)=[25.2 (in)/12
(in./ft.)])/3(days)=0.7 (ft./day).

The BMP recharge Area B recharge rate (Ry) of 0.69 (ft./day) is based on the requirements that
the recharge basin should drain within 3-days. Thus; R=dABMP(ft.)/3(days)=[24.8 (in)/12
(in./ft.}]/3(days)=0.69 (ft./day).

On June 20, 2018 Johnson Soil Company (JSC) has conducted on-site soil testing (copy
enclosed) in accordance with NJ BMP chapter 6. Based on the aforementioned, the groundwater
elevation of 427.23 (ft.) was confirmed and the percolation rate of 6 (in./hr.) was established. Per
NIBMP chapter 6 “a factor of safety of two (2) must be applied when converting a tested
permeability rate to a design rate”. Thus, a design rate of 3 (in./hr.) is used. Conservatively the
horizontal conductivity K, is assumed to be equal to the aforementioned design rate of 3 (in./hr.)
or 6 (ft./day).

In addition, based on field investigation by Thomas Dwyer (geotechnical engineer) the site has a
specific yield Syi = 0.02 and a base aquifer elevation of 404 (ft.)} and groundwater elevation of
427.23 (ft.). Based on the aforementioned the saturated zone thickness of the aquifer of d,=23.23
(ft.) is obtained by subtracting from the GW elevation of 427.23 (ft.) minus the base clevation of
404 (ft.). The unsaturated zone thickness of d,=2.3 (ft.) is calculated by subtracting the GW
elevation of 427.23 from the invert elevation of the BMP which is 429.55 (ft.). The unsaturated
zone is assumed to have a specific yield Sy2=0.085. Since the spreadsheet does not accept more
than one specific yield a weighted specific yield needed to be calculated.

The combined specific yvield Sy is calculated; Sy=(Sy1*d1+Sy2*dz Y/(d1+d2) = 0.0259
Basin dimensions are shown on engineering drawings.

The aforementioned data is incorporated into the spreadsheet to calculate the mound heights at
various location along the recharged flow path.

Conclusion:

The maximum recharge mound height of 0.83 ft occurs beneath, at the center of the Cultec
Chamber infiltration area A and a maximum recharge mound height of 0.405 ft occurs beneath,
at the center of the Cultec Chamber infiltration area B. The mound height of 0.248 (ft.) occurs
approximately 100 feet away from the center of the infiltration basin A and the mound height of
0.245 ft occurs 33 feet away from the center of the infiltration basin B. These locations
correspond to the downstream property line which is considered a boundary condition. Per
NIDEP regulation “a mound height of less than 0.25 (fi.) is considered insignificant”, The
basement structure of the proposed unit 5 will be waterproofed accordingly to address the
presence of the groundwater.
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Disclaimer

This spreadsheat solving the Hantush (1967) equation for ground-water mounding beneath an Infiltration
basin Is made avallable to the general public as a convenlence for those wishing to replicate values
documented in the USGS Scientific Investigations Report 2010-5102 "Groundwater mounding beneath
hypathatical stormwater Infiltration basins® or to cakulate values based on user-spedfied site conditions. Any
changes made to the spreadsheet (other than values identfied as user-specified) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could Include, but may not ba
bimited to: erroncous output, numerical instabiities, and violations of underlying assumptions that are
inherent in results presented In the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheat, the user Is responsible for documenting the changes and justfying the results and conclusions.

Mound beneath BMP AREA A
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Disclaimer

This spreadsheet solving the Mantush (1967) equation for ground-water mounding beneath an infiltration
basin Is made avatlabla to the general public as a convenience for those wishing to replicate values
documented In the USGS Scientific Investigations Report 2010-5102 *Groundwater mounding beneath
hypothetical stormwater Infiltration basins® or to calculate values based on user-spedfied site conditions. Any
changes made to the spreadsheet (other than values identified as user-specifiad) after transmission from the
USGS could have unintended, undesirable consequences. These consequences could Include, but may not ba
limited to: erroneous output, numerical instabiities, and violations of underlying assumptions that are
inherent in results presented In the accompanying USGS published report. The USGS assumes no
responsibility for the consequences of any changes made to the spreadsheet. If changes are made to the
spreadsheat, the user Is responsible for documenting the changes and justfying the results and conclusions.

Mound beneath BMP AREA B
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JOHNSON
SolLs

OMPANY

66 Glan Avenue

Glen Rock, NJ 074562
Telephone: 201-301-1045
Fax: 201-857-8002

Email: info@johnsonsoils.com

June 25,2018

HUBSCHMAN ENGINEERING
263A South Washington Avenue
Bergenfiekl, NJ 07621
Attn; Michael J. Hubschman
Re: 982 Closter Dock Road

Alpine, NJ

JSC Job #: 15-092
Dear Sir:
The following test pit was inspected on June 20, 2018
‘The test pit log is as follows:

TP-1

0- 18" Topsoil
18" -5"3" 7.5 YR brown fine/medium Sand, some Silt and Gravel

3y Refusal on fractured rock
Water seeping at 53"

The percolation rate at a depth of 5" is 6 invhr.

If you have any questions please call.

Very truly yours,

aV WL, m»g/wf/r

Lisa V. Mahle-Greco, PE William Sanchez
Engincering Manager
NJ Lic. # 43197

+ Subsurface Investigation « Geotechnical Engineering + Conslruction Testing «
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New Jersey Stormwater Best Management Practices Manual
Chapter 2: Low Impact Development Techniques

Nonstructural Stormwater Management Strategies

As described above, effective low impact development includes the use of both nonstructural and
structural stormwater management measures known as LID-BMPs. Of the two, nonstructural
LID-BMPs play a particularly important role. The proposed NJDEP Stormwater Management
Rules at N.J.A.C. 7:8 require in Section 5.2(a) that the design of any development that disturbs at
least 1 acre of land or increases impervious surface by at least 1/4 acre must incorporate
nonstructural stormwater management strategies “to the maximum extent practicable.” Such a
development is defined in the Rules as a “major development.” As such, nonstructural LID-
BMPs are to be given preference over structural BMPs. Where it is not possible to fully comply
with the Stormwater Management Rules solely with nonstructural LID-BMPs, they should then
be used in conjunction with LID and standard structural BMPs to meet the Rules’ requirements.

More precisely, to achieve the Rules’ design and performance standards, Subchapter 5 of the
NIDEP Stormwater Management Rules requires the maximum practical use of the following
nine nonstructural strategies at all major developments:

1. Protect areas that provide water quality benefits or areas particularly susceptible to

erosion and sediment loss.
2. Minimize impervious surfaces and break up or disconnect the flow of runoff over
impervious surfaces.
Maximize the protection of natural drainage features and vegetation.
Minimize the decrease in the pre-construction “time of concentration.”
Minimize land disturbance including clearing and grading.

Minimize soil compaction.

N AW

Provide low maintenance landscaping that encourages retention and planting of native

vegetation and minimizes the use of lawns, fertilizers, and pesticides.

8. Provide vegetated open-channel conveyance systems discharge into and through
stable vegetated areas.

9. Provide preventative source controls.

In addition, Subchapter 5 further requires an applicant seeking approval for a major development
to specifically identify which and how these nine nonstructural strategies have been incorporated
into the development’s design. Finally, for each of those nonstructural strategies that were not
able to be incorporated into the development’s design due to engineering, environmental, or
safety reasons, the applicant must provide a basis for this contention.
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While the nonstructural stormwater management strategies listed above represent a wide range of
both objectives and practices, Strategies | through 8 can be directly addressed through the use of
specific nonstructural LID-BMPs that can be grouped into four general categories:

1. Vegetation and Landscaping;

2. Minimizing Site Disturbance;

3. Impervious Area Management; and

4. Time of Concentration Modifications,

Information on the specific nonstructural LID-BMPs included in each of these categories is
presented below. A Nonstructural Stormwater Management Checklist is provided in Appendix A
to assist applicants and reviewers in demonstrating that the Stormwater Management Rules’ nine
nonstructural stormwater management strategies have been utilized throughout the land
development site to the maximum extent practicable.

Prior to utilizing any of the specific nonstructural LID-BMPs described below, applicants are
urged to review the land development regulations of the municipality and/or agency from which
they are seeking development approval. Despite low impact development being a relatively new
aspect of stormwater management, many municipalities and agencies have already incorporated
low impact development goals and strategies into their own regulations and, with the advent of
the NJDEP Stormwater Management Rules, those that haven’t will be required to do so.
Therefore, additional nonstructural strategies and/or specific nonstructural LID-BMPs aside from
those deseribed in this chapter may have already been incorporated into a municipality’s land
development regulations or will be in the near future. In light of the site specific nature of LID-
BMPs, these regulations may also discourage or prohibit the use of specific LID-BMPs for
engineering, safety, or maintenance reasons. Consideration should also be given to having a pre-
design meeting and/or site walk with pertinent regulators and technical reviewers to review local
regulations and optimize the site’s nonstructural stormwater management design.

Finally, engineers and site designers should recognize the importance of accurately computing
existing or predeveloped runoff at a land development site. While this is an important
computation at all development sites, it is particular important at those sites where nonstructural
LID-BMPs will be utilized. This is because, to a large degree, these nonstructural measures will
utilize and/or mimic the predeveloped site’s rainfall- runoff response. As such, accurate
computation of predeveloped hydrologic conditions is vital to successful LID-BMP use, It is
recommended that engineers and site designers consult with regulatory entities, such as the State,
municipality, or local soil conservation district, regarding predeveloped hydrologic conditions.
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Conclusions:

Based on the quantitative analysis in the NJDEP Nonstructural strategies point system (NSPS) spread
sheet; the proposed nonstructural measures in the design are adequate.
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SECTION 10

REMAINING AREA RUNOFF
(FROM AREA B-1)
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REMAINING AREA FLOWS

(FROM AREA B- 1)
MODIFIED RATIONAL METHOD

Q=0A
C LAWN = 0.51
C IMPERVIOUS = 0.299
RUNOFF COEFFICIENT
2 YEAR = 0.560
10 YEAR = 0.5&0
25 YEAR = 0.560
100 YEAR = 0.560
INTENSITY
From Section 4 pg. 4.13
2 YEAR INTENSITY= 2.36  INAIR 24 mm
1O YEAR INTENSITY= 3.85 INMR 9 min
25 YEAR INTENSITY= 6. 13 INHR [l mn
! GO YEAR, INTENSITY = 5.23 INHR 23 mn
FLOW
Q2 = 0.560 «x 2.360  infhr bt 0.112 Ac = 0.148 cfs
Qlo = 0.560 «x 3.850 n/hr X 0.112 Ac = 0.24! cfs
Q25 = 0.560 «x 6. 130 e X O0.112 Ac = 0.384 cfs
Qoo = 0.560 x 5.230 inthr X 0.112 Ac = 0.326 cfs
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SECTION 11

RUNOFF TO CULTEC CHAMBERS
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- Groundwater Recharge Target Area Distribution

Recharge Target Area (sf.)
Target Area Cultec Chambers A | Cultec Chambers B
{8-330XLHD) {3-330XLHD)
A2 0.00 488.00
A4 1,044.00 0.00
A5 1,042.00 0.00
A7 954.00 0.00
A8 955.00 0.00
A10 {3/4 of the area) 783.00 0.00
A12 (Half) 521.00 0.00
A17 0.00 483.00
A18 0.00 471.00
A19 0.00 541.00
A20 0.00 545.00
AZi 0.00 466.00
A22 566.00 0.00
A23 572.00 0.00
AZ4 422.00 0.00
Total Area 6,859.00 2,995.00
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LOTS 6.01, 6.02 & 6.03, BLOCK 43
ALPINE, NEW JERSEY

HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E., P.P.

DRAINAGE REPORT FILE# 495.1
wl 1wl w
W > ! T [ e w & E = =z E
5 5 % o 53 |pas= b o [ 5 (8% = cle, | 20
b = e < = & e £ < = & L purt 2403 s S o5
U OoD 5 o R i T O o > 4 o jri ] e
e 0 ﬁ ] = O ¥ —+ b L << [ o w
EoE @ < zh [0k £ S =
"0 - = {F) wy | F ® CFS) | (efs) (FPS)
A INLET NO. | TG DS
O AIG 42450 | 42350 430 iz | pve | 233% | 05i| 954 ok | 1207
RDG TO RDS INE: 430.00 | 427.41 37.0 e ] 700%] ocoe| 1.75] Ok £.95
RD5 TO RDA AM7AIS | 427.41 | 427.33 20 c|pc| 100%| o.18|1 066]| ok 3.38
RO4 TO RD3 Al7AIBAID | 427.39 | 426.97 | 420 clrc| 100w | o028] 066| OK 3.8
RD3TORDZ2 |AI7.A18A19, 1 426,97 | a2¢.95 2.0 clpec) loo%| o038| o0ce| OK 3.38
AZO
RD2 TORD ! alzareal g, | 42c9s | 42657 | 380 s|levctl 1oom| 0a47| cec| ok 338
A20.A2 |
ROITOCCB | Aza17.a18A ] 42657 | 42650 7.0 alrvc]| 1oom| oee| 1.43] ok 4.09
19,A20,42 |
CC BTO DS No.2 Overflow | 424.25 | 424.0 50 5| PC| 5.00%| 0ee| 319| OK EXE
RD!4 TORD)3 ITE 43G.00 | 435.00] 21.0 clric] 476% | o0.10] 1.45] oK 7.37
RD13 TORD| 2 AZ2 723 | 435.00 | 43350 | 23.0 c|Pic|652% | o020| 1.69] Ok 8.62
RD1Z TORDI | A22.A23 | 433.50 | 433.46 20 c| oF | 200% | ©20] 086| OK 4.39
RD 11 TO GO AZ2 A23 | 433.46 | 433.20 130 c| DF | 200% | 0.20] 086]| Ok 4.39
COITOCC A | A22.AP3,A24 | 433.20 | 43100 47.0 c| oF | 4a68% | ©286)] 1.31] OK 6.70
RD!0 10 RD2 AR5 433.00 | 432.96 2.0 C|PVC ]| (.00% | COB| 066| O 3.38
RDS TO RD3 A25A26 | 431.00 | 429.50 220 c| or | ceen| o18| 159| Ok 5.08
RD& TO RD7 AZB AZGC.AZT | 429.50 | 42600 =22.0 c|PVC | 6.82% | 0.28] 159] OK 5.08
RD7 TO DS No. | AZ5.AZGAZ7 | 428.00 | 427 .50 co ¢ |rve | B33m| oz2a| 191 | ok 275
A Inlet NO.3 TG A
e A3a 430.00 | 42850 27.0 2|l or ]| 185%m | o70| s5.24| OK 6.68
fniet NC.2
A .
'"Wet;'g 12 ToSr AlaA3a 42950 | 425.60| 60.0 2]l or|eson| 138 984 ox | 12353
TG NO.I TO oF
v N;’o , © Alb,A3b | 426.10 | 425.00 10.0 i2loe | 1oom| 'o1| 345 ok 4.40
FNO | TODS | AlaAlb.ASa,
5 BAIBA3S | o330 | 423,10 A0 1z2{or | socom| 1o1| 771 ok 2.82
NO. L A3b
RO26 RO 27 Ad 43590 | 434,11 22.5 c|PC]| 8.00% ]| 0.19] 1.87] OK 255
RD27 10 RD25 Ad 434.11 | 432.23 23.5 c|rvc|800% | 09| 187]| OK 355
RD2G TO FIFE AS 43238 | 432.34 40 c|rc| 100% | 019| Gea| OK 3.78
RD25 TO RD24 A A5 482.23 | 432.00 22.5 cleic| (.00% | 038| oes| ok 575
RDZ4 TO CC A A4AS 432.00 | 431.00 (3.0 c|Pc| 1.00% | 038]| 1.83] Ok 2.37
RD 16 TORD |9 AOGI4) | 431.34 ] 43111 225 s]oiP | 100% ]| 0.14] 1.31] Ok 3.75
RD19 TO CC A ALO3/4) | 431.11 | 431.00 1.0 a|Pec| 1com]| 0.14| 1a42]| Ok 4.09
AGAS AT BB,
CC A OVERFLOW ALOBH), s 09 | 432,79 20.0 8| pvcl | so% 125 175 ox 501
Al 2{1/2)A22, ' i ' e ' ' ‘
A23,A24
RD17 TORDIG Al 424.9) | 424.79 2.0 8] PVC] 1.00% | 0.18] 1.42] OK 4.09
RD1G TORDIS Al 424,79 | 424.56 225 5| oF | 100% | 0.18] (31| OK 375
RD 15 TO FIFF All 424.5C | 424.52 4.0 B FvC ) 1.00% | ©.19] 1.42] OK 4.09
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HUBSCHMAN ENGINEERING LOTS 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1
Ce . e : L [ -
g g Ssdeazs| 5108 = &
e U CEE = E W s
8RY kR EER| E - E |6 X
o : VRO Z A = DS IPSPIEREI O 14 I :
i =2 LZd i e Cas FC- 8.
LB = - N0 [T N B L
RD32 TO RD3 | A7 436.76 | 434 .24 31.5 c|P/C| BOO% | 0.8] 1.87] Ok 9.55
RD2 | TO RD30 A7 434,24 | 43418 55 c|rvc| 1L.00% | o©.18| 066 OK 3.78
RD30 TQ RD22 AT AB 434,18 | 43292 315 c|Frec| 4a00%m | 035 132 ok .75
RD22 TO CC A A7 BB 432.92 | 431.00 240 c|peclBoon| oas| 187 ox 955
RD23 TO CC A Al2(1/2; | 431.23 | 431.00 23.0 c|rec| 1oom| ooo| oes| ok 3.78
RD22 TORD 2/ al2(i/2) | 42659 | 426.53 5.5 clrvc] 100w | o022 o] ok 3.38
BD2 | TORD2O | A12(1/2),A13 | 426.53 | 426.21 315 G| PVC| 1.00% | 0.27] 066| Ok 3.38
RD20 TO PIFE Al2(1/20A13 | 426.21 | 426.15 .0 c|rvc| 1oom | o027| o6e| ok 338
X2 NLET NO.LTONAG AT AL OUMN o0 2ol 4oss0 | 1260 10| pve | 2.26% 109 | 38%| ok 7.4
DS NO. | AL TAL2(1/2), ’ : . e . . .
A3, A4
D5 NG.2 TO DS DEVELOPED
o3 DISCH. 42000 | 419.85 12.0 12 | rcp| 1.25% 186 | 398 ok 5.07
DS NO.3 TO DMH | DEVELOPED
418, . _ . . . 54
o DlscH 825 | 41875 10.0 12| rer| 1.00% 186 | 356| ok 4.5

Abbreviations: CC - Cultec Chambers; DMH - Dranage Manhele; DS - Drainage Structure; RD - Reoof Dran; SF - Storm
Filter
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HUBSCHMAN ENGINEERING LOTS 6.01,6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

Buovancy Calculations

24.7 lbs

I

48”9

Inner Diameter = 427
Volume per Foot = (9.62 sfy*(1ft) =9.62 cf
Outer Diameter = 48"

Weijght of Pipe = 24.7 lbs/ft

Detention System Pipes: Maximum water Elev. 424.5 (pipes fully submerged)
Pipe Fully Submerged with 3° Soil abpve Pipe

Min. El. 427.0
3 2
l . El. 424.0
487g O.D.
42" 3 1.D
P - INV 420.0
4 3
Uplift Force = (Volume)*(Unit Weight of Water)
= (9.62 ch*(62.4 1b/cf) = 600.29 lbs
Opposing Force (4° soil) = (Volume above pipe spring line)*(Unit Weight of Soil) + (Weight of Pipe)

= (13.72 Ib/cf)*(100 Ib/cf) + (24.7 Ibs) = 1,396.7 lbs

Factor of Safety; = QOpposing force/Uplift Force:
=1,396.7/600.29 =2.33 OK
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

Drainage Structure No. 1: Max. Groundwater Elev. 424.5 (structure partiaily submerged)

1.00°
GRACL I
B I ; !
e a | ‘
gEele) ! |
e 0B00
’ 750 450
t o
L4050
5.50" ! 5
500" e '_H_ 1) g(i'
I ﬁ
1.0¢ [
B 00"
05 ol
KOT TO SCALE
Uplift Force pr foot =2,184 (Ibs)
Area of Water = 4.5 (ft.y*6(ft.) + 1{ft.)*8(ft.) = 35 (sf.)
Weight of water =624 (Ib/cf)
Weight of Structure per foot =13,075 (Ibs)
Area of Structure = 1(ft. y*[6(ft. ) +8(ft.)]+2*0.5(ft.)*6.5(ft.)=20.5(sf.)
Weight of Concrete =150 lb/cf
Weight of Soil per foot = 2,300 lbs
Area of Structure = | (ft.y6(ft. ) +2* [ (ft.)*8.5(f1.)=23.0(sf)
Weight of Concrete = 100 (Ib/ct)
Opposing Force = (Weight of Soil) + (Weight of Structure}
= 2,300(Ibs) + 3,075(1bs) = 5,375(1bs)
Factor of Safety = (Opposing) / Uplift

= 5,375 (lbs) /2,184 (Ibs) = 2.46>2.0 OK
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HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E,, P.P. ALPINE, NEW JERSEY

DRAINAGE REPORT

LOTS 6.01, 6.02 & 6.03, BLOCK 43

FILE# 495.1

Drainage Structure No. 2: Max. Groundwater Elev. 424.5 (structure partially submerged)

Uplift Force pr foot
Area of Water
Weight of water

Weight of Structure per foot
Area of Structure

Weight of Concrete

Weight of Soil per foot
Area of Structure

Weight of Concrete

Opposing Force

Factor of Safety

GHADE

425.75

424.50

420.00

DS NO.2

NOT TD STALE

=2,215.2 (Ibs)
= 4.5 (fLY*6(f.) + 1(ft)*8.5(ft.) = 35.50 (sf)
= 62.4 (Ib/cf)

=2,812.5 (Ibs)
= (fL)*[6(f.)+8.5(ft.)[+2%0.5(ft.)*4.25(ft.)=18.75(sf.)
=150 Ib/cf 4

=1,737.5 Ibs
= 2 5% 1(fL)*5.75+0.5* 1 (f.)*6(ft.)=17.375(s£.)
= 100 (Ib/ef)

= (Weight of Soil) + (Weight of Structure)
=1,737.5(Ibs) + 2,812.5(Ibs) = 4.550 (1bs)

= (Opposing) / Uplift
=4,550 (Ibs)/2,215.2 (Ibs) = 2.05>2.0 OK
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LOTS 6.01,06.02 & 6.03, BLOCK 43
ALPINE, NEW JERSEY
FILE# 495.1

HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E, P.P.
DRAINAGE REPORT

DITCH DRAINAGE AREA AND FLOW

C FPERVIOUS = 0.5!
C IMPERVIOUS = .99 25 Year Intensity
C PERVIOUS
PAVING= 0.92 (in/nr)
Te = 19 MIN. 4.60

14.1

ci 21,891 22,383 3,268 | 47,542 | 1091 | ©O7° 564
c2 43.157 7,583 - 50,740 | 1.1es | ©°% | 31
o 37,520 ] arert | oos7 | 056 2.47

Flow to Ditch (onsite) = Qutflow,s + C2 = (1.564 cfs) + (3.1 1 ¢ls) = 4.674 cfs
Flow to Downstream of Dramage Ditch = Cl + C2 + C3 = 6.96 cfs



HUBSCHMAN ENGINEERING

LOTS 6.01,6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1
Ditch Slope | Distance (ft) 1 A Elevation | Slope 1/1
0+16 to 0+42 26 0.89 0.034
0+42 to 0+71 29 1.15 0.040
0+71 to 0+97 26 0.35 0.013
0+97 to 1+23 26 0.35 0.013
0+16 4.5' Boitom Width
LT Pl (H:V)
RT 6 :l
0+42 3.5' Bottom Width
LT 1.5 :1
RT 1.5 :1
0+71 3.5' Bottom Width
‘ LT 1.5
RT 1

Flow to Downstream Ditch = 6.96 cfs (25 year)
Manning’s Roughness Coefficient from RSIS = 0.027
{for excavated channel, straight short grass, few weeds)

Conclusion:

Results from

Manning’s Equation

0+16
Depth= 023 ft
Vel= 3.43 fi/sec
0-+42
Depth= 0.27ft
Vel= 3.90 fi/sec
0+71
Depth = 037 ft
Vel = 2.88 ft/sec

Existing ditch has the capacity for the proposed flow from site.
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MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

3/5/2013 | *Meeting with Gary VanderVeer
3/12/2013 21,861
3/13/2013 7,153
3/14/2013 8,806
3/15/2013 4,418
3/18/2013 3,032
3/19/2013 4,418
3/26/2013 2,440
4/10/2013 1,916

Max Flow = 21,861 GPD (1 day/24 hours) {1 hour/3600 seconds) {(1CF/ 7.5 Gal)
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HUBSCHMAN ENGINEERING LOTS 6.01,6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

Outlet protection improvements are not required since the post development flows for 2, 10- and 25-year
design storms at this location have been reduced and no disturbance is proposed for the existing pipe or
the headwall.

C-2 AREA FLOW CALCULATIONS Qi = C*Ii*A

Design Storm Weighted C Iy (in/hr) A(ac) | Q(cfs)
Q2 0.58 2.66 1.165 1.80
Qo 0.58 3.86 1.165 2.61
Qas 0.58 4.60 1.165 3.11

Intensities (See Point Precipitation Frequency Data)

Min 2-Year 10-Year 25-Year
15 29 421 5.02
19 2.66 3.86 4.60
30 2 2.89 345
Note:

Weighted C, Tc =19 min and area of C-2 from pg. 14.1 of this
report.



HUBSCHMAN ENGINEERING
MICHAEL J. HUBSCHMAN, P.E., P.P.

DRAINAGE REPORT

LOTS 6.01,6.02 & 6.03, BLOCK 43

6.1

POINT OF DISCHARGE
OUTLET PEAK FLOWS SUMMARIES
EXISTING 12” RCP OUTLET; 2, 10 AND 25-YEAR STORMS

2-YEAR DESIGN STORM

ALPINE, NEW JERSEY
FILE# 495.1

Tributary Area to

Existing 2-yr. peak

Proposed 2-yr. peak

Outlet flows (cfs) flows (cfs) Remarks
Project Site, Study o 0
Area (C-1) 1.72 0.648 Peak flow rate is reduced by 62%
C-2 (Offsite) | 80 1.80 Peak flow rate remains
unchanged
Total 3.52 2.448 Peak flow rate is reduced by 30%
10-YEAR DESIGN STORM
Tributary Area to Existing 10-yr. Proposed 10-yr. peak Remarks
QOutlet peak flows (cfs) flows (cfs)
Project Site, Study . 0
Area (C-1) 2.62 1.431 Peak flow rate is reduced by 45%
C-2 (Offsite) 261 261 Peak flow rate remains
unchanged
Total 5.23 4.04] Peak flow rate is reduced by 23%
25-YEAR DESIGN STORM
Tributary Area to Existing 25-yr. Proposed 25-yr. peak Remarks
Outlet peak flows (cfs) flows (cfs)
Project Site, Study . 0
Area (C-1) 3.13 1.56 Peak flow rate is reduced by 50%
C-2 (Offsite) 311 311 Peak flow rate remains
unchanged
Total 6.24 4.67 Peak flow rate is reduced by 25%
Note:

Flow for Area C-1(Project Site, Study Area) is from Stormwater Management Summary Table on pg. ii;
Present Runoff from Study Area.
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43

MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1
INTRODUCTION:

The site drainage collection system of the proposed development incorporates two Grass Lined

Waterways (Swales) which, in the engineering drawings are identified as North West Grass and
South East Grass Lined Swales. The North West (NW) Swale is approximately 120 If long and

the South East Grass Lined Swale 1s approximately 230 1f long.

Design Data for both swales are summarized in the following table:

Grass Lined Waterway Design Data Summary

Geometry Slopes (%) @ Flows !
Waterway Base Side
Swal i
( ‘;VS e) Width Slopes D(ef%th L?flgth Max. Avg. Min. K;:t?[r)y Qz Q]o st Qwo
() | HV
North Al6 0235 | 0342 | 0409 | 0.511
2.0 4.0 1.0 120 | 1124 § 7.50 | 5.70 . ;
West Total Q | 0.235 | 0342 | 0.409 | 0.511
A6 | 0073 | 0.107 | 0127 | 0.160
South A9 0.070 | 0.101 | 0.121 | 0.151
Bast 20 | 40 | 1O 230 1 9.08 1 6.57 | 480 T o126 | 0.183 | 0219 | 0274
Total Q | 0.269 | 0.391 | 0.467 | 0.585

Notes:
1. Data obtained from pg. 3.3 of this report.
2. Data obtained from engineering drawing - 495-47.

EVALUATION:

Based on the design data table, a Hydraflow Express Extension for Autodesk computer program
was utilized to calculate the maximum velocities. Conservatively, maximum flows are applied to
the steepest section of the swale.

CONCLUSION:

As shown in the Hydraflow reports that follow, the maximum velocities for the 100-year design
storm event for the North West (2.75 fps) and South East (2.78 fps) swales are below the
maximum allowable velocities of 3.0 fps shown on NJ Standards for Soil Erosion and Sediment
Control - Table 18-1 Maximum Allowable Velocities by Soil Texture (copy enclosed in
Appendix 1) for sod applications.
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Channel Report

LOTS 6.01,6.02 & 6.03, BLOCK 43
ALPINE, NEW JERSEY
FILE# 495.1

Hyorafiow Express Extension for Autodesk® ALOCADS Civ 3D by Autosesk, Inc

Tuesday, Mar 31 2020

495.1NORTH WEST GRASS LINED SWALE (100-YR. FLOW; MAX SLOPE)

Trapezoidal Highlighted
Bottom Width (ft) =200 Depth (f) = 0.08
Side Slopes (z:1) = 400,400 Q (cfs) = 0510
Total Depth (ft) = 1.00 Area (saft) =019
Invert Elev (ft) = 427.50 Velocity (fi/s) = 275
Slope (%) = 11.24 Wetted Perim (ff) = 2.66
N-Value = 0.025 Crit Depth, Yc (ft) =012

Top Width (ft) = 264
Calculations EGL (ft) =020
Compute by: Known Q
Known Q (cfs) = (.51
Elev (M) Section
120.00
128.50
128.00

\ i /
=l
127 50
127.00
0 1 ) 3 4 8 8 o 10 1 12
Reach (ft)

17.2

Depth (ft)

1.50

0.50

0.00
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Channel Report

LOTS 6.01,6.02 & 6.03, BLOCK 43
ALPINE, NEW JERSEY
FILE# 495.1

Hyorafiow Evpress EXtEnsion for Autodesk® ALROCADE CIvi 3D by ALtodesk, Inc

Tuesday, Mar 31 2020

495.1 SOUTH EAST GRASS LINED SWALE (100-YR. FLOW; MAX SLOPE)

Trapezoidal Highlighted

Bottom Width (ft) = 2.00 Depth (ft) = 0.09
Side Slopes (z:1) = 4.00, 400 Q (cfs) = 0590
Total Depth (ft) = 1.00 Area (saft) = 0.2
Invert Elev (ft) = 42780 Velocity (ft/s) = 2.78
Slope (%) = 9.08 Wetted Penm (ft) =: 274
N-Value = 0.025 Crit Depth, Yc (ft) = .13

Top Width (ft) — ¥

Calculations EGL (ft) = (.21
Compute by: Known Q

Known Q (cfs) = 0.59

Elev () Section
420.00
42850 \\ //

\\ / /
428.00
¥ o
427 50
427.00
0 1 2 3 4 8 7 8 @ 10 1 12
Reach (ft)

17.3

Depth (ft)

1.20

0.20

-0.30

-0.80



HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

17.3

APPENDIX 1

MISC. MATERIALS



HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E,, P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1
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¥

Legend
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HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E,, P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

Recommended Coefficient of Runoff Values
for Various Selected Land Uses

Hydrologic Soils Group

Land Use Description
A B C D
Cultivated Land without conservation treatment 049 || 0.67 || 0.81 || 0.88
with conservation treatment 027 | 043 || 0.67 || 0.67
Pasture or Range Land Meadow  [[poor condition 038 063 (| 0.78 | 0.84
2ood condition - || 025 | 0.51 || 0.65
good condition - - || 041 { 0.61
Wood or Forest Land thin stand, poor cover, no mulch - | 034 ) 0.59 ) 0.70
good cover --- - [ 045 ] 0.59

Open Spaces, Lawns, Parks, Golf
Courses, Cemeteries

Good Condition grass cover on 75% or more - [ 025 | 0.51 | 0.65

Fair Condition grass cover on 50% to 75% - | 045 | 0.63 | 0.74

Commercial and Business Area  (|85% impervious 0.84 || 0.90 | 0.93 )| 0.96

Industrial Districts 72% impervious 0.67 {| 0.81 || 0.88 || 0.92
Residential average % impervious

Average Lot Size (acres)

1/8 65 0.59 || 0.76 || 0.86 | 0.90

1/4 38 0.29 | 0.55 | 0.70 || 0.80

1/3 30 - || 049 | 067 || 0.78

1/2 25 - || 045 || 0.65 || 0.76

1 20 --- |1 041 ] 0.63 || 0.74

Paved Areas parking lots, roofs, driveways, etc. 099 { 099 (| 0.99 | 0.99

Streets and Roads paved with curbs & storm sewers 0.99 || 0.99 | 0.99 | 0.99

gravel 0.57 || 0.76 || 0.84 | 0.88

dirt 049 | 0.69 || 0.80 || 0.84

NOTE: Values are based on NRCS (formerly the SCS) definitions and are average values.
Source:Technical Manual for Land Use Regulation Program, Bureau of Inland and Coastal Regulations,
Stream Encroachment Permits, New Jersev Department of Environmental Protection




HUBSCHMAN ENGINEERING LOTS 6.01, 6.02 & 6.03, BLOCK 43
MICHAEL J. HUBSCHMAN, P.E., P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 465.1

Table 18-1 Maxinmun Allowable Velocities by Soil Texture

Maxunum Allowable
SOIL TEXTURE Velocity (fps)

Seeded Sod***
Vegetation™*

Sand 20 3.0
Silt loam, sandy loam, loamy sand, loam, muck 2.0 3.0
Silty clay loam, sandy clay loam 2.5 4.0
Clay, clay loam, sandy clay, silty clay 30 5.0




DEPARTMENT OF ENYIRONMENTAL PROTECTION

CHRIS CHRISTIE Bureau of Nonpoin! Pollujon Conirol BOB MARTIN
Governor Division of Water Qualily Commiissloner
Mall Code 401-02B
KIM OUADAGNO Post Offee Box 420
' Trenton, New Jersey 08625-0420

609-633-7021 Pax: 609-777-0432
hiip:/fwww.state,nj.us/dep/dwa/bnpe_home.htm

December 14, 2016

Derek M. Berg

Director - Stormwater Regulatory Management - East
Conlech Eniglneered Solutions LLC

71 US Route 1, Suite F

Scarborough, ME 04074

Re:  MTD Laboratory Certiflcation
Stormwater Management StormFilter® (StormFilter) by Contech Engineered Solfutions LLC

Off-tine Installalion
TSS Removal Rate 80%
Dear Mr, Berg:

The Stormwater Management rules under N.JLA,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 poflutant removal rates have been verified by the New Jersoy Corporation for Advenced
Technology (NJCAT) and have been certified by the New Jerssy Depariment of Environmental
Proteotion (NJDBP), Contech Engineered Solutlons LLC has requested a Laboratory Certification for
the StormFlilter System,

This project falls under the “Procedure for Obtaining Verlfication of a Stormwater Manufactured
Treatment Device from New Jersey Corporation for Advanced Technology” dated January 25, 2013,
The applicable protocol Is the *New Jersey Dopariment of Environmental Protection Laboratory
Protocol to Assess Total Suspended Sofids Rentoval by a Filtvation Manufactured Trentment Daylce”
dated Jahuary 25, 2013.

NJCAT verification documents submitted to the NJDEP indicate that the requirements of the afore-
mentioned protocol have been met or exceeded, The NJCAT lelter also Includéd a recommended
certification TSS removal rate and the required maintenance plan, The NJCAT Verlfieatlon Report with
the Verlfication Appendix for this device s published onltine a1 http:/www.njent.ore/verifioation

ino
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The NJDEP certifies the use of the StormFilter System by Contech Englneered Solutions LLC at
n TSS removal rate of 80%, when designed, operated and maintained in accordance with the
information provided in the Verlfication Appendix and subject fo the following conditions:

The maximum treatment flow rate (MTFR) for the manufsctured treaiment device (MTD) is
calculated using the New Jersey Water Quality Design Storm 1,25 inches In 2 hrs) in NJA.C,
7:8-5.5. The MTFR Is calculated based on a verified loading rate of 2,12 gpm/sf of effective
filtration treatment aren,

The StormPilter System shall be installed using the same conflgutation as the unit tested by
NJCAT, and sized In accordance with the criterla speclfied in item 6 below,

This device cannot be used In series with another MTD or amedia filter (such a3 a sand filter),
to achleve an enhanced removal rate for total suspended sollds (TSS) removal under N.J.A.C.

7:8-5.5,

Additional design ctiteria for MTDs can be found In Chapter9.6 of the New Jersey Stormwater
Best Management Practlces (NJ Stormwater BMP) Manus! which can be found on-line at

www.nlstormwater.org.

The wnalntenance plan for a site using this device shall Incorporate, at & minimum, the
malntenance requirements for the StormPFilter, which is atiached to this document, However, it
Is recommiended to review the maintenance website at

14/ gonteches.com/DesktopModules/Bring2in

DI ¢ OUies/ Brings JO 3hX 428
&Portalld=0&DownloadMethod=attachment for any changes to the maintenance reqilrements,

Sizing Requirements;

The example below demonstrates the sizing procedure for a StormFilter System,

Example: A 0.25 acre Impervious site Is to be treated to 80% TSS removal using a StormPilter
System. The impervious site runoff (Q) based on the New Jersey Water Quality
Design Storm was determined to be 0.79 cfs or 354,58 gpm.

The calculation of the minimum number of cartridges for usein the StormPFilter System Is based
upon both the MTFR and the maximum inflow drainage area, R Is necessaiy to caloulate thie
required caitrldges uslng both methods and to rely on the method that results In the highest
minlmum number of cartridges determined by the two methods,

_ tlon:

The drainage area to the StormFilter System In this example is 025 acres. Based upon the
information In Table 1 betow, the followlng minimum number of carirldges are required In
StorimFilter System to treat the Impervious erea without exceeding the maxtmum dratnage

aréa:
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1. Five (5) 12" cartridges,
2. Three (3) 18” cartridges, of
3. Two (2) 27" cartridges

Maximum Treatment Flow Rate (MTER) Evaluation:

The site runoff (Q) was determined 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 (nnoff coefficlent for impervious)
Q=ciA=0.99x3.2x0,25=0,79 cfs=0,79x448,83 gpm=354.58 gpm

Based on a flow rate of 354.58 gpm, the following minimum number of cartrldges are
required in a StormFlilter System to treat the impervious area without exceeding the MTFR:

1. Thirty-six (36) 12" cartridges,
2. Twenty-four (24) 18" cartridges, or
3, Sixteen (16) 27" cartridges

The MTFR Evaluation results will be used since that method results in the higher minimum
number of cariridges determlined by the two methods,

The sizing table corresponding to the available system models are noted below:

TABLE 1 STORMFILTER CARTRIDGE HEIGHTS AND NEW JERSEY TREATMENT CAPACITIES

StormFilter Cartridge Heights and New Jersey Treatment Capacitles
Flitration
StormFilter | Sutface cm::e Maximum
Carlridge Area MTFR! Capaslly Atlowable
Helght (a0 | ©cPM bs) Inflow Area?
(acres)
Low Drop(12") 4,71 10 36.3 0.061
18" 7.07 15 54.5 0.09
27" 10.61 22,5 818 0.136

Notes:
1. MTER caleidoted based on 4.72x10-3 ofe/sf (2.12 gom/sf) qf?ﬂiclm Sliratlon treatment area, ,
2. Based vpon the squatlon foimd In the NJDEP Filter Prolocol Maximum Inflow Dralnage Area (acres) = welght of

TSS before 10% loss in MTFR ({b)/600 Ibs/acre of dralngs area wmmafly,

Be advised a detalled maintenance plan Is mandatory for any project with a Stormwater BMP subject to
the Stormwater Management Rules, N.JA.C, 7:8, The plan must inolude all of the ftems identified In
Stormwater Management Rules, N.J.A.C. 7:8-5.8. Such items Include, but are not limited to, the list of
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indication of problems in the system, and training of maintenance personnel, Additlonal information
can be found in Chapter 8: Maintenance and Retrofit of Stormwater Management Measures.

g:; yoll; have any questions regarding the above informatlon, please contact Shashi Nayak of my offfice at (609)
3-7021.

Sincerely,

‘Jnmgs ] Murphy, Chief

Bureau of Nonpoint Pollution Control

Attachment: Malntenance Plan

cc: Chron File
Richard Magee, NJCAT
Yince Mazzel, NJDEP - DLUR
Revi Patraju, NSJDEP - BES
Gabrlel Mshon, NSDEP - BNPC
Shashi Nayak, NJDEP - BNPC
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Malntenance Guidelines

The primary purpose of the Stormwater Management
StormFilter* s to filter and prevent poliutants from entering our
waterways, Like any effective filtration system, perlodically these
pollutants must be removad to restore the StormFitter to its full
efficlency and elfectiveness.

Maintenance requirements and frequency are dependent on the
poliutant load characteristics of each site. Maintenance activities
may be required ln the even! of a chemical spill or due to
eucessive sediment loading from site erosion or extreme storms, It
Is a good practice to inspect the system after major storm events,

Maintenance Procedures

Although there are many effective maintenance options, we
belleve the following procedure 1o be efflcient, using common
equipment and existing malntenance protocols. The following
two-step procedure Is recommended::

1. Inspactlon
+ Inspection of the vault interlor to determine the need for
maintenance.
2. Malntenance
+ Cartridge replacement
¢ Sedimeant removal

inspection and Maintenance Timing

At least one scheduled inspection should take place per year with
maintenance following as warranted,

First, an Inspection should be done before the winter season.
During the Inspection the need for maintenance should be
determined end, If disposal during maintenance will be required,
samples of the accumulated sediments and media should be
obtalned,

Second, if warranted, a maintenance (replacement of the filter
cartridges and removal of accumulated sediments) should be
performed during periods of dry weather,

In addition to these two acthities, it is important to check

the condition of the StosmFifter unit efter major storms for
potential damage caused by high flows and for high sediment
accumutation that mey be caused by localized ¢roslon In the
dralnage area. It maybenecessary to adjust the Inspection/
maintenance schedy depending on the actual operaling
conditions encountered by the system, In general, inspection
activities can be conducted at any time, and maintenance should
occur, if warranted, during dryer months In late summer to early
fatl.

Maintenance Frequency
The primary factor for determining fraquency of maintenance for
the StormFilter is sedment loading.

A proparly functionin) system will remove solids from water by
trapping particulatesin the porous structure of the filter media
Inside the cartridges, The flow through the system will naturally
decrease as more and more perticulates are trapped, Eventually
the flow through the cartridges wili ba low enough to require
replacement. i may be possible to extend the usable span of the
cartridges by removing sediment from upstream trapping devices
on a routine as-needed basis, in order to prevent material from
being re-suspended and discharged to the StormFilter treatment
system.

The average maintenince lifecycle Is approximately 1-5 years.
Site conditions greatly Infliience malntenance requlrements,
StormFilter units located in areas with erosion or active
construction may need to be inspected 2nd maintained more
often than those with fully stabilized surface conditions.

Regulatory requirements or a chomical spil can shift maintenance
timing as well, The maintenance frequency may be adjusted as
additional monitoring Information becornes available during the
inspection program, Areas that develop known problems should
be Inspected mare frequently than areas that demonstrate no
problems, particularly after major storms. Ultimately, Inspection
and malntenance activities should be scheduled based on the
historic racords and characterlstics of an individual StormFilter
system or site. It Is recommended that the site owner develop

a database to propery manage StormFllter inspection and
maintenance programs.,



lnspectlon Procedures

The primary goal of an Inspectlon Is to assess the condition of
the cartridges relative to the leve! of visual sediment loading as
it relates to decreased treatment capacity. It may be desirable to
conduct this inspection during a storm to observe the relative
flow through the filter carlridges. If the submerged cartridges
are severely plugged, then typically large amounts of sediments
will be present and very little flow will be discharged from the
drainage pipes. If this Is the case, then malntenance Is warranted
and the carlridges need to be replaced.

Waming: In the case of a spill, the worker should abort
Inspection activities until the proper guldance is obtained.
Notify the local hazard control agency and Contech Engineered
Solulions immediately.

To conduct an Inspection:

Important: Inspection should be performed by a person
who Is familiar with the operation and configuration of the
StormFilter treatment unit,

1. If applicable, set up safety equipment to protect and notify
surrounding vehlcle and pedestrian traffic.

2. Visually inspect the external condition of the unit and take
notes concernlng defectsy/problems.

3, Open the access portals 1o the vauit and allow the system
vent.

4, Without entering the vault, visually inspect the inside of the
unit, and note accumulations of liquids and solids.

5, Besure to record the level of sediment build-up on the floor
of the vault, In the forebay, and on top of the cartridges. If
flow Is occurring, note the flow of water per dralnage pipe.
Record all observations. Digital plctures are valuable for
historical documentation.

6. Close and fasten the access portals,

7. Remove safety equipment.

8. f appropriate, make notes about the local drainage area
relative to ongolng construction, erosion problems, or high
loading of other materlals to the system.

9, Discuss conditions that suggest malntenance and make
dedislon as to weather or not maintenance Is needed,

Maintenance Decislon Tree

The need for miintenance Is typically based on results of the
inspection. The ftlowing Maintenance Declslon Tree should be used a5
a general gulde, {Other factors, such as Regulatory Requirements, may
need {o be considered)

1. Sediment loading on the vault floor,
a. If >4 of accumulated sediment, maintenance Is
required.

2. Sediment loading on top of the cartridge,
a. If >1/4' of accumulation, malntenance Is required.

3. Submerged cartridges.
a.  If >4" of static water above cartridge bottom for more
than 24 hours after end of raln event, malntenance
Is requked. (Catch basins have standing water In the
cartrkdge bay.)

4, Plugged media.
a, If pore space between media granules is absent,
malintenance Is required.

5. Bypass condillon.
a, Ifinspecion is conducted during an average rain fall
event and StormFilter remalns In bypass cendition
(water over the Internal outlet baffle wall or submerged
cartridges), malntenance is required,

6. Hazardous materlal release,

a. If hazardous material release {automotive flukds or other)
is reporled, maintenance Is required,

7. Pronounced scum line,
a. [f pronounced scum line (say = 1/4" thick) is present
above lop cap, malntenance is required,




Maintenance

Depending on the configuration of the particular system,
maintenance personnel will be required to enter the vault to
perform the malntenance,

important: If vault entry is required, OSHA rules for confined
space enlry must be followed,

Fllter cartridge veplacement should accur during dry weather.
It may be necessary to plug the filter inlet pipe if base flows Is
occurring.

Replacement cartridges can be delivered to the site or customers
facility. Information concerning how to obtaln the replacement
cartridges Is avaliable from Contech Engineered Solutlons.

Warning: In the case of a spill, the maintenance personnel
should abort malntenance activities until the proper guidance
s obtainad. Notify the local hazard controf agency and
Contech Englneered Solutions immediately,

To conduct cartridge replacement and sediment removal
maintenance:

1. {f applicable, set up safaly equipment to protect maintenance
personne! and pedesirians from site hazards.

2. Visuallyinspect the external condition of the unit and take
notes conceining defecty/problems.

3. Open the cdoors (access portals) to the vault and allow the
system to vent.

4, Without entering the vault, give the inside of the unit,
Including components, a general condition inspection.

5. Make notes about the external and intemal condition of
the vault, Give particular attention to recording the level of
sediment build-up on the fioor of the vault, In the forebay,
ond on top of the internal components.

6. Using appropriate equipment offioad the replacement
cartridgas (up to 150 Ibs. each) and set aside.

7. Remova used cartridges from the vault using one of the
following methods:

Method 1:

A, This activity will require that malntenance personnel enter
the vault fo remove the cartridges from the under drain
mantfold and place them under the vault opening for
Hiftng {removal). Disconnect each filter cartridge from the
underdraln connector by rotating counterclockwise 1/4 of
a tuin. Roll the loose cartridge, on edge, to a convenlent
spot beneath the vault access,

Using approptiate holsting equipment, altach a cable
from the boom, crane, of tripod to the foose cartridge.
Contact Contech Engineered Solutions for suggested
attachment devkes,

B. Remove the used cartrikdges (up to 250 Ibs, each) from the
vault,

T

- ol

important: Caremust be used o avold damaging the
cariridges during removal and installation. The cost of
tepairing components damaged during malntenance will be
the responsibility of the owner.

C. Setthe used cartridge aside of load onto the hauling
truck,

D. Continue steps 2 through ¢ until 2l cartddges have been
removed,

Method 2:

A.  This activity will require that maintenance petsonnel enter
the vault to emove the cartikiges from the under draln
manifold and place them under the vault opening for
Iifting (removal). Disconnect each filter cartridge from the
underdrain connector by rotating counterclockwise 1/4 of
a turn. Roll the loose cariridge, on edge, to a convenient
spol berieath the vau't access,

Unscrew the carlridge cap.
€. Remove the cartidge hood and float.
D. Atlocation under structure access, tip the cartridge onits

side,

€. Emply the cartridge onto the vault floor. Reassemble the
empty cartridge,

. Sefthe empty, used cartridge askle or load onto the
hauling truck,

G, Continue steps a through e until all cartridges have been
removed.




8. Remove accumulated sediment from the floor of the
vault and from the forebay. This can most effectively be
accomplished by use of a vacuum truck,

9, Onge the sediments are removed, assess the condition of the
vault and the condition of the connectors,

10, Using the vacuum truck boom, crane, of tripod, lower and
install the new cartridges. Once again, iake care not to
damage connections,

11.Close and fasten the door.

12. Remove safely equipment.

13, Finally, dispose of the accumulated matesials in accordance
with applicable regulations, Make arrangements to return the
used gmpty cartridges to Contech Engineered Solutions,

Related Malntenance Activitles -

Performed on an as-needed basis

StormFilter unlts are often Just one of many structures in o more
comprehensive stormwater drainage and treatment system.

In order for malntenance of the StormFilter to be successful, it
Is Imperative that all other components be properly maintained,
The maintenance/repalr of upstream facifities should be carrled
out prior to StormFilter malntenance activitles.

In addition to considering upsiream facilities, it is also important
to correct any problems [dentified in the drainage area, Dralnage
area concerns may Includs; eroston problems, heavy oll loading,
and discharges of Inappropdate materials.

Material Disposal

The sccumulated sediment found in stormwater treatment

and conveyancesystems must be handled and disposed of in
accordance with regulatory protocoks. It Is possible for sediments
to contaln measwable concentrations of heavy metals and
organic chemicals (such as pesticides and petroleum products).
Areas with the greatest potential for high pollutant loading
include industrial areas and heavily traveled roads,

sediments and water must be disposed of in accordance with
all applicable waste disposel regulations. When scheduling
maintenance, consideration must be made for the disposel of
solid and liquid wastes, This typlcally requires coordination with
a Jocal landfill for solid waste disposal, For liquid waste disposal
a number of options are avallable including & municipal vacuum
truck decant fadlity, local waste water treatment plant or on-site

treatment and discharge.




nspection Report

Date:  Personnel;
Location: System Size;

SptemType:  Vault [ Cast-In-Place [} Linear Catch Basin [ Manhole [ Other [
Qate:

Seciment Thickness in Forebay:
Sediment Depth on Vauk Floor;

Structural Damage;
Estimated Flow from Dyainage Pipes {if available):
Cartridges Submerged: Ys [ No [ Depthof Standing Water;
StormFilter Maintenance Activitles (check off if done and give description)

O Tresh and Debris Removal:
O] Minor Structural Repalrs:
[C] ©rinage Area Report

Excessive Oil Loading: Yes (] Mo [ Source:

Sediment Accumulation on Pavement:  Yes [[] No [] Source:

Erosion of Landscaped Areas: vs (1 No [ Source:
ltems Needing Further Work:

Owners should contact the local publtic works department and Inquire about how the department disposes of thelr street waste
residuals,

Other Comments:

Review the condition reports from the previous Inspection visits,



StormFilter Maintenance Report

Date: Persannel:

Location; System Size:

SystemType:  Vault [) Cast-In-Place [ Linear Catch Basin [
List Safety Pracedures and Equipment Used:

System Observations

Months In Service:

Qit in Forehay (f present): Ys [ No [J

Sediment Depth In Forebay (if present):

Sediment Depth on Vault Floor:

Structural Damage:

Dralnage Area Report

Excesslve Oil toading: ves (1 nNo [ source:
Sediment Accumulation on Pavement:  Yes (]  No [] Source:

Erosion of Landscaped Areas: Ys [J No [ Source:
StormFilter Cartridge Replacement Maintenance Activities
Remove Trash and Debrls: ves o O Detalls:

Replace Cartridges: Yes J N0 OO petals:
Sediment Removed: vs [J no [J Desis:

Quantity of Sediment Removed (estimate?):

Minor Structura) Repalrs: Ys 1 MNo [J Dstails:

Reslduals {debris, sediment) Disposal Methods:

Notes:
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HUBSCHMAN ENGINEERING LOTS6.01, 6.02 & 6.03, BLOCK 43
MICHAEL Jj. HUBSCHMAN, P.E, P.P. ALPINE, NEW JERSEY
DRAINAGE REPORT FILE# 495.1

APPENDIX 2

NOAA ATLAS 14 - POINT
PRECIPITATION FREQUENCY DATA



NOAA Atlas 14, Volume 10, Version 3
Location name: Alpine, New Jersey, USA*
Latitude: 40.9491°, Longitude: -73.9291°

Elevation: 415.61 ft**
* source; ESRI Maps
** source; USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sandra Pavlovic, Michael St. Laurent, Carl Trypaluk, Dale Unruh, Orlan Wilhite
NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PE_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)? ]
s ration Average recurrence interval (years) |

1 2 5 10 || 26 50 100 || 200 | 600 | 1000
&t 4.42 5.21 6.50 7.57 9.05 10.2 113 12.5 14.1 154

"MIN 1 (347-5.60) || (4.09-6.80) || (5.08-8.27) || (5.88-0.88) || (8.78-12.0) || (7.45-13.8) || (8.0215.8) || (8.46-18.0) || (9.18:21.1) || (9.76-23.5)
S oail 3.13 3.69 4.60 5.36 6.41 7.21 8.02 8.87 10.0 10.9

"IN N (2.46-3.97) || (2.89-4.68) || (3.60-5.86) || (4.16-6.86) || (4.80-8.51) || (5.27-9.76) || (6.68-11.2) || (5.99-12.8) || (6.51-15.0) |[ (6.91-16.6)
- 2.46 2.90 3.61 4.21 5.02 5.65 6.28 6.95 7.86 8.56

0N (1.93-3.11) || (2.27-3.67) || (2.82-4.59) || (3.27-5.38) || (3.76-6.68) || (4.14-7.65) || (445:8.79) || (4.70-10.0) || (5.10-11.7) || (5.4213.0)
30-m| 1.70 2,00 2.48 2.89 3.45 3.87 4.3 4,76 5.38 5.87

N 1 (1.33-2.15) || (1.67-2.53) || (1.94-3.16) || (2.24-3.70) || (2.68-4.58) || (2.84-5.25) || (3.05-6.03) || (3.22-6.87) || (3.49-8.03) || (3.71-8.83)
—_— 1.08 1.27 1.58 1.84 219 2.46 2,74 3.02 3.42 3.72

“MIN W 0.851-1.37) || (0.998-1.61) || (1.24-2.01) || (1.43-2.35) || (1.64-2.91) || (1.80-3.34) || (1.94-3.83) || (2.04-4.36) || (2.22-6.10) || (2.36-5.67)
2.h 0.726 0.840 1.03 1.18 1.40 1.56 1.73 1.91 2.15 2.34

N \ko.574-0.912)|| (0.664-1.08) || (0.810-1.30) || (0.926-1.50) || (1.08-1.85) || (1.15-2.10) || (1.23-2.41) || (1.30-2.73) || (1.40-3.18) || (1.49-3.55)
% 0.561 0.850 0.795 0.915 1.08 1.21 1.34 1.48 1.67 1.83

N 1l0.446-0.703)|[(0.515-0.815)|| (0.628-1.00) |[ (0.719-1.18) || (0.820-1.42) || (0.894-1.62) || (0.957-1.86) || (1.00-2.11) || (1.09-2.47) || (1.18-2.76)
bt 0.350 0.411 0.510 0.593 0.706 0.792 0.882 0.984 1.43 1.25

I 10.280-0.435)||(0.328-0.512)||(0.406-0.638) [(0.469-0.745) [(0.540-0.926) || (0.592-1.06) || (0.638-1.23) [ (0.672-1.40) | (0.741-1.68} | (0.801-1,88)
. 0.207 0.249 0.318 0.376 0.455 0.514 0.578 0.653 0.766 0.862

2 (0.166-0,255)||(0.200-0.308)}(0.255-0.395}((0.299-0.469}||(0.351-0.595) ||(0.388-0.688)(0.423-0.804) [(0.447-0.921) (| (0.503-1.12) || (0.552-1.28)
% 0.119 0.146 0.191 0.228 0.279 0.317 0.358 0.407 0.483 0.548

-hr (0.097-0.146)([(0.118-0,180) [|(0.164-0,236) [(0.183-0,283)|{(0.216-0.363) |(0.241-0.422) |(0.264-0.497) ||(0.280-0,571)/(0.318-0.701)|((0.352-0.811)
i 0.068 0.083 0.109 0.130 0.159 0.181 0.204 0.233 0.276 0.313

-0y |10.055-0.082)|[(0.088-0.102)|}(0.088-0.133)[}(0.105-0.160) (0. 124-0.206) (0. 138-0.239) |[{0.151-0.282) [(0.161-0.324) |[(0.182-0.398) |(0.202-0.460)
3.d 0.049 0.060 0.078 0.093 0.114 0.129 0.146 0.166 0.196 0.222

03y |0.041-0.080)||(0.050-0.073)([(0.064-0.098) [|(0.078-0.115) [(0.089-0.147)|(0.099-0.170)||(0.108-0.200} |(0.115-0.230) ||(0.130-0.282) |{(0.143-0.325)
0.040 0.048 0.062 0.074 0.090 0.102 0.115 0.130 0.154 0.174

4-day (0.033-0,048)|((0.040-0,059)|(0.051-0.076)|1(0.060-0,091)||(0.071-0.116} ||(0.078-0.134) |[(0.088-0.157) |[(0.080-0.180) ||(0.102-0,220) ||(0.112-0.253)
0.027 0.032 0.041 0.048 0.058 0.065 0.073 0.082 0.096 0.107

7-day (0.022-0.032)|1(0.027-0.039)|(0.034-0.049) |[(0.039-0.058) | [(0.046-0,073)|(0.050-0.085) ||{0.054-0.099)|(0.057-0.113) ||(0.064-0.136) {(0.069-0.155)
4 0.022 0.026 0.032 0.037 0.044 0.050 0.055 0.062 0.071 0.079

0-day |y 018-0.026) [(0.021-0.031) [(0.026-0.038) |[(0.030-0.045) [(0.035-0.056) |{(0.038-0.064) [(0.041-0.074) [(0.043-0.085)[(0.048-0.101) [(0.051-0.115)
0.015 0.017 0.021 0.024 0.028 0.031 0.034 0.038 0.042 0.046

20-day 0.013-0,018)||(0.015-0,021)|}(0.017-0.025) |{0.020-0,029) | (0.022-0,035) |{0.024-0.040) ((0.025-0.045) |(0.026-0.051) [[(0.028-0.058) | (0.030-0.066)
0.013 0.014 0.017 0.019 0.022 0.024 0.026 0.029 0.032 0.034

30-day |y 011.0.015)[}(0.012-0.017)|[(0.014-0.020)|[10.016-0.023) [(0.017-0.027) [(0.018-0.030) [(0.020-0.034) [(0.020-0.039) k0.021-0.044) }(0.022-0.048)
0.010 0.012 0.013 0.015 0.017 0.019 0.020 0.022 0.024 0.025

45-day |5 609.0.012)|}(0.010-0.014)|(0.011-0.016) [(0.013-0.018)|[(0.014-0.021)}(0.015-0.024) }(0.015-0.026) }(0.016-0.030) 0.016-0.033)[(0.017-0.036)
do.ai 0.009 0.010 0.012 0.013 0.014 0.016 0.017 0.018 0.020 0.021

~day l0.008-0.011)(|(0.008-0.012) Vm.mo»u.om) (0.011-0.015)|((0.012-0.018}|(0.012-0.020)|((0.013-0.022) }(0.013-0.026)||(0.013-0.028) |[(0.014-0.030)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers In parenthesis are PF estimates at lower and upper bounds of the 80% confidence interval. The probability that precipitation frequency estimates (for
la given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) Is 5%. Eslimates at upper bounds are not
ichecked agalnst probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top
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REPORT



DATE OB NO.
MICHAEL J. HUBSCHMAN, P.C.  [3/31/2020 495.1
PROJECT
Professional Engineer and Planner 982 Closter Dock Road
LOCATION
263 A South Washington Ave. Alpine NJ 07620
CONTRACTOR OWNER
Bergenfield, New Jersey 07621 Alpine Three
[WEATHER TEMP/TIME
Cloudy 41° F/9:00:00 AM
PRESENT AT SITE
voice (201) 384-5666 Niko Marku, Hubschman Engineering
fax  (201) 384-7968

TO:

Alpine Three

PO Box

Alpine NJ 07620

THE FOLLOWING WAS NOTED:

1. Scope of work : Inspection of the existing 12-inch diameter RCP drainage outlet pipe.
2. The drainage outlet pipe appears to be intact on both inlet and the outlet side.

3. There are no visible soil erosion signs.

4. Tree leaves and some shrubs are present. Leaves and shrubs are recommend to be removed as part of routine
maintenance.

5. Pictures P1 to P4 taken during site inspection are attached

6. There is no need for repair or replacement of the 12-inch diameter RCP pipe as it appears that is in working
conditions as designed.

COPIES TO FIELDREPORT

SIGNED
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REPORT



66 Glen Avenue

Glen Rock, NJ 07452
Telephone: 201-301-1045
Fax: 201-857-8002

Email: info@johnsonsoils.com

JOHNSON
Sois

OMPANY

March 31, 2020

Alpine Three, LLC
PO Box 835
Alpine, NJ 07620

Attn:  Edward G. Norian

Re:  Closter Dock Road
Lots 6.01, 6.02 & 6.03, Block 43
Alpine, NJ
JSC Job # 15-092.1

Dear Mr. Norian:
On March 17, 2020, Two (2) test pits were dug with a Mini Excavator, provided by JSC.

The Two (2) test pits were dug in the proposed storm water management area as was staked out by
Hubschman Engineering.

One piezometer was installed in TP-9 and another was installed in TP-10 to monitor the ground water
levels.

Rock was encountered in TP-9 at the followings depth from the existing grade.
Water was encountered in TP-10 at the followings depth from the existing grade.

Test Pit Rock Depth Water Level *
9 52" Dry
10 -- 56"

*At the time of the test pit investigation

« Subsurface Investigation « Geotechnical Engineering « Construction Testing e



Closter Dock Road

Lots 6.01, 6.02 & 6.03, Block 43
Alpine, NJ

JSC Job # 15-092.1

Piezometer readings *

Test Pit 9 Test Pit 10
3/20/2020 Dry 1Q7*
3/25/2020 Dry 107

*From the existing ground surface.
**Additional readings are recommended due to rain runoff passing over Test Pit 10 at and before

readings were taken,

Attachments:

Log of Test Pits

Very truly yours,
JOHNSON SOILS COMPANY

oV Wl oo

Lisa V. Mahle—Gréco, P.E.
Engineering Manager
NIJ Lic. No. 43197

Cc:

Hubschman Engineering
263 A South Washington Avenue
Bergenfield, NJ 07621

Page 2 of 2
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JOHNSON
SolLs

OMPANY

ALPINE THREE, LLC March 17, 2020
982 Closter Dock Road Inspector: Jim O’Dowd
Alpine, NJ

JSC Job #: 15-092.1

Log of Test Pits

TP-9
0-9” Topsoil
9 210" Brown Silt, some Sand
2’10 —-5'2"  Brown Fine to Medium Sand, some Silt & Gravel
532 Refusal on Rock
No Water
No Molttle
TP-10
014 Topsoil
1’47 =27 Grayish Brown Silt, some Sand
227 -6’ Brown Fine to Medium Sand, some Silt & Gravel

Water at 5°6”
No Mottle



