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6/15/2021

Precipitation Frequency Data Server

NOAA Atlas 14, Volume 2, Version 3
Location name: Jersey City, New Jersey, USA*
Latitude: 40.7202°, Longitude: -74.0925°

Elevation: 9.38 ft*™
* source: ESR| Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G_M. Bonnin, D. Marlin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, Nalional Weather Service, Silver Spring, Maryland
PF_tabular | PF_graphical | Maps & aerials

PF tabular
| PDS-based point precipitation frequency estimates with 90% confidence intervals (in incheslhour)"j
Duration | Average recurrence interval (years) |
[ 1 || 2 || s J 10 25 50 100 200 || 500 | 1000 |
S5.mi 4.00 4.76 5.65 6.31 713 7.70 8.30 8.83 9.50 10.0
mtlli {3.66-4.38) || (4.37-5.23) || {5.15-6.20) || (5.75-6.94) || (6.46-7.82) || {6.95-8.46} || (7.45-9.13) || (7.87-9.73) || (8.36-10.5) {| (8.76-11.2)
10-mi 3.18 3.79 4.51 5.02 5.65 6.08 6.53 6.92 743 7.78
-min {2.91-3.49) || (3.47-4.17) || (4.11-4.95) || (4.57-5.51) || (5.12-6.20) || {5.50-6.69) || (5.86-7.18) || (6.17-7.63) || (6.53-8.23) || (6.79-8.65)
15-mi 2.64 317 3.78 4.21 4.74 512 5.48 5.82 6.22 6.50
Hull (2.42-2.89) (| (2.90-3.48) || (3.45-4.15) || (3.84-4.62) |] (4.30-5.21) || {(4.62-5.63) || (4.92-6.02) || {5.16-6.40) || (5.48-6.89) (| (5.67-7.22)
30-mi 1.80 2.18 2.67 3.03 3.48 3.82 4.16 4.47 4.89 5.20
ulls {1.65-1.97) || (1.99-2.29) || (2.44-2.93) || (2.76-3.32) (| (3.16-3.83) || (3.44-4.19) || (3.73-4.57) || (3.98-4.93) || (4.30-5.41} || (4.53-5.77)
§0-mi 1.12 1.36 1.71 1.96 231 258 285 312 3.49 3.77
Sl (1.02-1.23) (| (1.25-1.49) || {1.56-1.87) || (1.79-2.16) |[ (2.10-2.54) || (2.32-2.83) {| (2.56-3.13) || {2.78-3.44) || (3.07-3.86) || (3.29-4.19)
2-h 0.688 0.838 1.06 1.23 147 1.67 1.87 2.08 237 2.60
Ly (0.628-0.760)(((0.762-0.925)|| {0.964-1.17) || (1.12-1.36) || (1.33-1.62) || (1.49-1.84) || {1.66-2.06) || (1.83-2.29) || (2.06-2.62) (| (2.24-2.89)
3-h 0.510 0.620 0.785 0.914 1.09 1.24 1.39 1.55 1.77 1.95
ALLL (0.466-0.562)|((0.566-0.685)|/(0.715-0.867)|| {0.830-1.01) || (0.987-1.21) || (1.11-1.37) || {1.24-1.53) || (1.37-1.71) || (1.54-1.96) || (1.68-2.16}
6-h 0.330 0.400 0.504 0.588 0.706 0.805 0.909 1.02 1.18 1.3
Sl (0.301-0.363)|[(0.366-0.440))[(0.458-0.553)||(0.534-0.644)||(0.637-0.774)(((0.721-0.882)|[(0.807-0.995) || (0.897-1.12) || (1.02-1.30) || {1.12-1.44)
12-h 0.200 0.243 0.308 0.361 0.439 0.505 0.576 0.653 0.766 0.860
-hr (0.183-0.220)(/(0.222-0.267)|((0.281-0.337){|(0.328-0.395)(/(0.396-0.478)||(0.452-0.550)||(0.509-0.627) [(0.571-0.712)|{(0.657-0.836)|((0.727-0.942)
24-h 0.113 0.137 0.175 0.207 0.255 0.297 0.343 0.394 0.469 0.535
plr (0.104-0.123)(((0.127-0.149)|((0.161-0.190){(0.191-0.225}||(0.234-0.276) [(0.270-0.321)]|(0.308-0.370) |[(0.350-0.426}||(0.411-0.509) | [(0.462-0.582}
2.d 0.066 0.080 0.102 0.120 0.147 0.171 0.196 0.224 0.265 0.300
ay (0.061-0.072))1(0.073-0.087)){(0.093-0.111) |1(0.110-0.131}|(0.134-0.160}:/(0.154-0.186); /(0. 176-0.214)|/(0.199-0.245)||(0.232-0.291}||(0.258-0.331)
3.4 0.046 0.056 0.071 0.084 0.103 0.119 0.136 0.155 0.182 0.205
ay (0.043-0.050))[(0.052-0.061)){(0.066-0.078}|((0.077-0.091)||(0.094-0.142)1{(0.108-0.129}|((0.122-0.148)||(D.138-0.169)||(0. 160-0.200)/{(0.178-0.226)
4 0.037 0.044 0.056 0.066 0.081 0.093 0.106 0.120 0.141 0.158
ay (0.034-0.040}|((0.041-0.048))|(0.052-0.061))((0.061-0.072))|(0.074-0.087)|[(0.084-0.100}||(0.096-0.115) |[{D.108-0.131)||(0.124-0.154) |}(0. 138-0.174)
7-d 0.025 0.029 0.037 0.043 0.051 0.059 0.066 0.075 0.087 0.096
ay (0.023-0.026}|((0.027-0.032)||(0.034-0.040)|/(0.040-0.046)|/(0.047-0.055)|/(0.054-0,063)||{0.060-0.072}(|(0.067-0.081)| [(0.077-0.094) [|{0.084-0.105)
10-d 0.019 0.023 0.029 0.033 0.03% 0.044 0.050 0.055 0.064 0.070
-day (0.018-0.021})((0.022-0.025))[(0.027-0.031)}/{0.031-0.035)|[(0.036-0.042)||(0.041-0.048)||(0.045-0.053)||(0.050-0.060})||(0.057-0.069)||(0.062-0.076)
20-d. 0.013 0.016 0.019 0.021 0.024 0.027 0.029 0.032 0.035 0.038
-aay (0.012-0.014)1{0.015-0.017)||(0.017-0.020)|((0.020-0.022)||(0.023-0.026)|[(0.025-0.028)||(0.027-0.031)| [(0.029-0.034)|[(0.032-0.038) [(0.035-0.04 1)
30-d 0.011 0.013 0.015 0.017 0.019 0.021 0.022 0.024 0.026 0.028
-Gay (0.010-0.012)|(0.012-0.014)|[(0.014-0.016)|[(0.016-0.018)(](0.018-0.020)|((0.019-0.022)||(0.021-0.024)|[{0.022-0.025)]((0.024-0.028) |((0.025-0.029)
45-d. 0.009 0.011 0.013 0.014 0.016 0.017 0.018 0.019 0.021 0.022
-day (0.009-0.010)|{(0.010-0.011) ([(0.012-0.013)|[(0.013-0.015) [{0.015-0.016)|((0.016-0.018)||(0.017-0.019)|(0.018-0.020}|(0.019-0.022}|/(0.020-0.023)
60-d 0.008 0.010 0.011 0.012 0.014 0.014 0.015 0.016 0.017 0.018
43y |l0.008-0.009)[[(0.009-0.010)||(0.011-0.012) |[(0.012-0.013} |}(0.013-0.014)||(0.014-0.015){}(0.015-0.016)|[(0.015-0.017)[}(0.016-0.018)|(0.017-0.018)
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 90% confidence interval. The probability that precipitation frequency estimates (for
a given duration and average recurrence interval) will be greater than the upper bound {or less than the lower bound) is 5%. Estimates at upper bounds are not
checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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TABLE 7.1
TYPICAL RUNOFF COEFFICIENTS {C VALUES) FOR 100 YEAR FREQUENCY STORM
TABLE 7.1
TYPICAL RUNOFF COEFFICIENTS (C VALUES) FOR 100 YEAR FREQUENCY STORM
Hvdrologic Soil Group
Land Use Description A B [& D
Cultivated land:
without conservation treatment 0.49 0.67 0.81 0.88
with conservation treatment 0.27 0.43 0.61 0.67
Pasture or range land;
poor condition 0.38 0.63 0.78 ’ 0.84
good condition NA 0.25 0.51 0.65
Mcadow: good condition NA NA 0.44 0.61
Wood or forest land: .
thin stand, poor cover, no mulch NA NA 0.59 0.79
good cover Na NA 043 0.59
Open spaces, lawns, parks, golf courses, cemeteries:
good condition, grass cover on 75% or more of area NA 0.25 031 0.65
Tair condition, grass cover on 50-75% of area NA 0.45 0.63 0.74
Commercial and business areas (85% impervious) 084 0.90 093 0.96
Industrial districts {72% impervious) 067 0.51 088 092
Residenual:
Average lot Average
size impervious
% acre 65% 0.59 0.76 0.86 0.90
# acre 8% 0.25 053 070 080
b acre 30% NA 0.49 0.67 0.78
¥ acre 25% NA 0.45 0.63 0.76
1 acre 205 NA .41 0.63 0.74
Paved parking lots, roofs, driveways, eic. 0.99 099 099 099
Streets and roads;
paved with curbs and storm sewers 0.99 049 0.99 0.99
gravel 0357 0.76 084 088
dint 0.49 0.69 0.80 0.84
Note: NA denotes information is not availuble; design engineers should rely on another authoritalive source

Source:  New Jersey Depariment of Environmental Protection, Technical Manual for Land Use Regulation Program, Bureaus of
Inland and Coastal Regulations, Stream Encroachment Permits (Trenton, New Jersey: Department of Environmental
Protection, Revised Seplember 1995) p. 12



Figure 7.1

TIME OF CONCENTRATION

Example

Height = 100 #.

Length = 3000 ft.

Time of Concentration = 14 Min.
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Notes:

Use Nomograph T. for natura basins with well-defined channels, for overtand or bare earth, and for
mowed grass roadside channels.

For overland flow, grassed surfaces, multiply T, by 2.
For overland flow, concrete or asphalt surfaces, muitiply T. by 0.4,

For concrete channels, muttiply T, by 0.2 overland flow.

Based gn a study by P.Z. Kirpich, Givil Engineering, Vol.10, No.§, June 1940, p. 362.






EXECUTIVE SUMMARY

This project titled “Multi-Story Mixed-Use Building” consists of the
new thirteen-story multi-family building consisting of residential dwellings
and a parking garage. The project is located in block 20403, lots 1&2
through 19, 682 NJ State Highway Route 404 in the City of Jersey City,
Hudson County, New Jersey. Pre-existing conditions and postconditions are
shown on the next page.

The Modified Rational Method was used to calculate pre- and post-
development peak discharges. Using the required reductions, storage
volumes were computed. The 2-year storm produces the greatest storage
volume as per the modified rational method. The required storage volume is
1,223 f£. To comply with the required storage, this project required 120 LF
of 36” ADS pipe with chambers at both ends. The detention system has a
capacity of 1,956 cu. ft. with a circular 6” and 4” orifice to provide the
necessary reductions in the runoff.

This project complies with the new NJDEP Stormwater Management
Regulations. Water quantity standards have been addressed by using a 100-
year storm. Water quality standards have been since all parking areas are
located internal to the proposed building. At last, the building will have a
green roof to address DEP requirements.

All calculations are made part of this report.



Multi-Story Mixed-Use Building

682 NJ State Highway Route 440

Block 20403, Lots 1& 2

Hudson County, New Jersey

City of Jersey City

EXISTING REDUCTION UN-DETAINED ROUTING ALLOWABLE STORAGE
Cl (CFS) (CFS) (CFS) (CFS) (CFS) (CU.FT))
C2 C3 C4 C5 (C3-C4) Cc7
Co6
2 YEAR 256 50% = 1.28 0.10 1.08 1.18 1223
10 3.39 75% = 2.54 0.13 1.59 241 836
YEAR
100 4.42 80% = 3.54 0.16 1.97 3.38 842
YEAR
STORAGE DATA
ELEVATION OUTFLOW STORAGE
(FT) (CFS) (CU.FT.)
0.00 0.00 0
0.5 0.5 219
1.00 0.8 575 ‘;
1.50 I 978 |
2.00 1.5 1,361
2.50 1.8 1722
3.00 2.0 1956




SUMMARY OF PEAK OUTFLOW AND PEAK ELEVATION

PEAK PEAK PEAK TOTAL STORAGE
INFLOW OUTFLOW ELEVATION IN POND
(CFS) (CFS) (FT) (CU.FT))
2 YEAR 1.28 1.08 1.47 955
10 YEAR 2.44 159 2.15 1,472
100 YEAR 341 1.97 2.93 1,923
PRE-EXISTING:
TOTAL.: 0.683 Acres
IMPERVIOUS: 0.683 Acres

POST-DEVELOPMENT:

PROPOSED AREA: (UN-DETAINED)

IMPERVIOUS:

GREEN:

(DETAINED):

IMPERVIOUS:

0.00154 Acres
0.0247 Acres

{.66 Acres




Project Name:- Multi -Story Mixed Use Building

Block 20403, Lot1 & 2
City of Jersey City

Hudson County, New Jersey

EXISTING UNDETAIN| ALLOWABLE |REQUIRED
conopiTion | REDUCTION | REDUCTION FLOW| ™", o\ FLOW STORAGE
(CFS) (CFS) (CFS) (CFS) (CFS) (CU.FT)
2 YEARS 2.56 50% 1.28 0.10 118 1,223
10 YEARS 3.39 75% 2.54 013 2.41 836
100 YEARS 4.42 80% 3.54 0.16 3.38 842
Pipe Storage
ELEVATION DID.__ |LENGTH (FT.)|  D?(SQLFT.) ROW | TOTAL (CU.FT)
0.50 0.0811 120 9 2 175.18
1.00 0.2260 120 9 2 488.16
1.50 0.3927 120 9 2 848.23
2.00 0.5409 120 9 2 1187.78
2.50 0.6969 120 9 2 1505.30
3.00 0.7854 120 9 2 1696.46
CHAMBER STORAGE TOTAL
CHAMBER
ELEVATION LENGTH WIDTH | NO. OF CHAMBER STORAGE
(CU.FT.)
0.50 10.833333 2 2 43.33
1.00 10.833333 2 2 86.67
1.50 10.833333 2 2 130.00
2.00 10.833333 a 2 173.33
2.50 10.833333 a 2 216.67
3.00 10.833333 a 3 260.00
TOTAL STORAGE
PIPE CHAMBER | TOTAL STORAGE
ELEVATION STORAGE | STORAGE (Cu.FT.)
0.50 175.18 43.33 219
1.00 488.16 86.67 575
1.50 848.23 130.00 978
2.00 1187.78 173.33 1361
2.50 1505.30 216.67 1722
3.00 1696.46 260.00 1956







Quick TR-55 Ver.5.46 S/N:
Executed: 13:10:20 06-15-2021

PRE DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % * % % * 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 = 2 vyears
“C' adjustment, k =1
adj. 'C' = Wed.'C! x 1

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. e acres (min) (et c! in/hr acres (cfs)

10.00 0.990 0.990 3.790 0.68 2.56




Quick TR-55 Ver.5.46 S/N:
Executed: 13:11:33 06-15-2021

PRE DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

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

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

Subarea Runoff Area Tc wed. Adj. I Total Peak Q
Descr. Y acres {min) U]l (el in/hr acres (cEs)

10.00 0.990 0.990 5.020 0.68 3.39




Quick TR-55 Ver.5.46 S/N:
Executed: 13:12:41 06-15-2021

PRE DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % % % % % GUMMARY 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 = 100 vyears
“C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

Subarea Runof f Area Tc wtd. Adj. I Total Peak Q
Descr. ol acres (min) Ulalt o in/hr acres (cEs)
IMPERVIOUS 0.890 0.68
10.00 0.990 0.990 6.530 0.68 4.42




Quick TR-55 Ver.5.46 S/N:
Executed: 13:39:25 06-15-2021

POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM (UNDETAIN AREA)
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % & & * * 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 = 2 vyears
“C' adjustment, k =1
Adj. 'C' = Wed.'C' x 1

Subarea Runoff Area Tc Wtd. Adj. I Total Peak Q
Descr. Ut acres {min) c Nl in/hr acres {(cfs)
IMPERVIOUS 0.990 0.00
GREEN 0.960 0.02
10.00 0.962 0.962 3.790 0.03 0.10




Quick TR-55 Ver.5.46 S/N:
Executed: 13:43:11 06-15-2021

POST DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM (UNDETAIN AREA)
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % % *x *x * GUMMARY 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

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. e acres {(min} o e in/hr acres (cEs)
IMPERVIQUS 0.990 0.00
GREE 0.960 0.02
10.00 0.962 0.962 5.020 0.03 0.13




Quick TR-55 Ver.5.46 S/N:
Executed: 13:44:43 06-15-2021

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM (UNDETAIN AREA)
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* * % % * * 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 = 100 years

“C' adjustment, k = 1
Adj. 'C' = Wtd.'C' x 1
Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. 'Ct acres (min) ol (e in/hr acres (cfs)
IMPERVIOUS 0.990 0.00
GREEN 0.960 0.02

10.00 0.962 0.962 6.530 0.03 0.16







Quick TR-55 Ver.5.46 S/N:
Executed: 09:58:17 09-30-2021

EOorm

hQ

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

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

kkdkkkhkhkhhkkkkkhhhkkdhhbrdrhkrhbhbhbhkhkhkhkdhdrhdhbrhbtbbthhbrrbbhbrkkthhhkhdhhhkkkhkdhhdr

* RETURN FREQUENCY: 2 yr Allowable Outflow: 1.18 cfs *
* 'C' Adjustment: 1.000 Required Storage: 1,223 cu.ft. *
G s 0 o o ) A i P i e = e T D S *
* Peak Inflow: 1.28 cfs Inflow .HYD stored: 202222 .HYD *

(2224222 E SRR ESRSS R l Aas o i i A Aot st sttt st i, 2 a2 X8 8

Td = 38 minutes | Return Freq: 2 yr
------- Approx. Duration for Max. Storage ------/ C adj.factor: 1.00
Tc= 10.00 minutes
I = 3.790 in/hr Area {ac}: 0.66
. Q = 2.48 cfs Weighted C: 0.99
.. Adjusted C: 0.99

| - Required Storage

.- 1,223 cu.ft. Td= 38 minutes
| . I = 1.961 in/hr
XX X XXX X[XXXXXXXXXXX Q= 1.28 cfs
b4 x
o] Q= 1.18 cfs
X o) x (Allow.OQutflow)
X . 0
X o . NOT TO SCALE X
. X (o] 5 (s e e [
o X

38.79 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 09:58:17 09-30-2021

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

First peak outflow point assumed to occur at inflow recession leg.
POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM

MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

RETURN FREQUENCY: 2 yr “C' Adjustment = 1.000 Allowable Q = 1.18 cfs

Hydrograph file duration= 38.00 minutes

Hydrograph file: 2022A2 .HYD Tc = 10.00 minutes
............................................................... ﬁéﬁﬁﬁﬁé"'..-
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
- 'C! minutes in/hr acres cfs {cu.ft.) (cu.ft.
0.990 0.990 10 3.790 0.66 2.48 1,486 778
0.990 0.990 15 3.170 0.66 2.07 1,864 979
0.990 0.990 20 2.840 0.66 1.86 2,227 1,165
0.990 0.990 30 2.180 0.66 1.42 2,564 1,148

Fdkkk kR kAR AKX K AR RRREAI XXk AR AR N AR AR R Rk h ke hdkkkdkkkkhrdrk Storage Maximum
0.990 0.990 38 1.961 0.66 1.28 | 2,922 1,223

khkdkhhkhhkhhdhddhddrkrrrdrdrhhdddrhrbrdbrddbhrddrhhbhbrbhhbbrrhrhkkkhhhhdrrdddktdrkdrdkddd

0.990 0.990 40 1.907 0.66 1.25 2,990 1,220
0.990 0.990 50 1.633 0.66 1.07 Qpeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 09:58:17 09-30-2021

(A2 2 AL SR AR AR AR R AR R AR Rl RRR R ARt s RRA Rt R R E R R RS REREEEEE RS RS
dkdkkdkhkhkhkhkkkkkhkhkkhkhdkkdkhhkhhbdhbbhrrtrhhrkdrhdhkrhkbdbrtrrhbddrdhbhhkbhkdrrdrtthits
*

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Frequencieg ----

* % 4 & %
* ok o H ok

*
khkkkkhkhkhkhkhhbhkhkbhbhkhbhbhbhkhkhbhkdhbhkbhbhbhbdbdkdbtrrhkkddbhbhbhkhdhrhkkhkrdbkhkhdbdkhrdbhbdrkdtdhbdbrhhhd
khkhkhkhkhkhkhkdhkkhkhkhkhkhhkhkhbdhbhdbdhhkhbhbhkhbhbrhdhhhrrhddddhhdbhbbdhhdhdbhbhkrdbrbdbdderhbrdthhid

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

Area = 0.66 acres T¢ = 10.00 minutes
............................................................... ﬁéﬁﬁﬁéé""°°
Frequency Adjusted Duration Intens. Qpeak Allowable Inflow Storage
(years) (el minutes in/hr cfs cfs (cu.ft.) (cu.ft.)



Quick TR-55 Ver.5.46 S/N:
Executed: 09:58:17 09-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % % % * % 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 = 2 vyears
“C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area Tc¢ wtd. Adj. I Total Peak Q
Descr. Ulet acres (min) e Ul in/hr acres (cfs)

10.00 0.990 0.990 3.790 0.66 2.48




Quick TR-55 Ver.5.46 S/N:
Executed: 09:58:17 09-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 2 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

**+* Modified Rational Hydrograph #*#****

Weighted C 0.990 Area= 0.660 acres Tc = 10.00 minutes

1

Adjusted C 0.990 Td= 38.00 min. I= 1.96 in/hr Op= 1.28 cfs

RETURN FREQUENCY: 2 year storm Adj.factor = 1.00
Output file: 2022A2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time Time increment = 0.017 Hours

Hours Time on left represents time for first Q in each row.
0.000 0.00 0.13 0.26 0.38 0.51 0.64 0.77
0.117 0.90 1.03 1.15 1.28 1.28 1.28 1.28
0.233 1.28 1.28 1.28 1.28 1.28 1.28 1.28
0.350 1.28 1.28 1.28 1.28 1.28 1.28 1.28
0.467 1.28 1.28 1.28 1.28 1.28 1.28 1.28
0.583 1.28 1.28 1.28 1.28 1.15 1.03 0.90
0.700 0.77 0.64 0.51 0.38 0.26 0.13 0.00



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:27 09-30-2021

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

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

I ZE TS TS XL LTS LRSI LTE RS ESS SR ES S SR RSS2 SRR  RR bti at a X R at tt t g h bR R &

* RETURN FREQUENCY: 10 yr Allowable Outflow: 2.41 cfs *
* 'C' Adjustment: 1.000 Required Storage: 836 cu.ft. *
e e e e o T e e e e e e e =R = +*
* Peak Inflow: 2.44 cfs Inflow .HYD stored: 2022A10 .HYD *

IZ2Z RS2SR RA RS2 222222222 X AR Rttt sttt Rt A s RS L

| Td = 21 minutes | Return Freq: 10 yr
JEEEEE T Approx. Duration for Max. Storage ------ / € adj.factor: 1.00
Tc= 10.00 minutes
I = 5.020 in/hr Area (ac): 0.66
. Q = 3.28 cfs Weighted C: 0.99
.. Adjusted C: 0.99
F .
L | . Required Storage
0 . .- 836 cu.ft. Td= 21 minutes
W | . I = 3.738 in/hr
XA A XA AAXAXXAAXAXXXXXXXX Q= 2.44 cfs
c
£ X x
s o Q= 2.41 cfs
x o x {(Allow.Outflow)
. X . o]
X o . NOT TO SCALE X
p.4 Q E=E==ssstsm=ss=
o x

21.13 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:27 09-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

*xx* Modified Rational Hydrograph ****«*

Weighted C 0.990 Area= 0.660 acres Tc = 10.00 minutes

0.990 Td= 21.00 min. I= 3.74 in/hr Qp= 2.44 cfs

Adjusted C

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: 2022A10 .HYD

HYDROGRAPH FOR MAXIMUM STCRAGE
For the 10 Year Storm

Time Time increment = 0.017 Hours
Hours Time on left represents time for first Q in each row.




Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:27 05-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

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

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

RETURN FREQUENCY = 10 vyears
"C' adjustment, k =1
Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. o acres (min) U@ (e in/hr acres (cfs)

10.00 0.990 0.990 5.020 0.66 3.28




Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:27 09-30-2021

khkkhkhkdhkkhkhkhkkihkhkkhkhkhkhkkhkhkkkdhhhbkdkhkhkhbhkrhkkkktkdbhkhkhbdbbrhhkbbrkhrrhdbbrhkkrdhkrddi
dhdkhkkkhkkhkkkkhkkhkkhkhkhkdrkdkkhkhhhkdhkddrhkhdbhkhkkthkdhhdkhdkkhkhkhkhkhdthdkhhkkhkhdhidkikikdkdi
+* *

*

L MODIFIED RATIONAL METHOD

¥ ---- Grand Summary For All Storm Frequencies ----
*

* % &

* *
de de g de B & ok de e e ok ke g o ok ok e ke ok ok e ke ok e ok o A e ok o e e e e e ke o o ke ke e e o o e e ok o e e s ok e e e e e e e e e e ok ke ke e e b e ok
khkdkdkhkdkkhkhkdhkhkhkkkhkhkdkhkdkdkkhhkhkkbkhbhhhbhkhkdkdhkhkhkkhdbhkhrhkkhkdkdhkhrhkhkhkhdkhkdhhkhhkkhkhkhkkkkkdhk

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELCPMENT ANALYSIS FOR THE 10 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

Area = 0.66 acres Tc = 10.00 minutes
.............................................................. SoiEiiiriiii
Frequency Adjusted Duration Intens. Qpeak -Allowable Inflow Storage
(years) 'C! minutes in/hr cfs cfs {cu.ft.) (cu.ft.)



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:27 09-30-2021

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

First peak outflow point assumed to occur at inflow recession leg.
POST DEVELOPMENT ANALYSIS FOR THE 10 YEAR STORM

MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

RETURN FREQUENCY: 10 yr “C' Adjustment = 1.000 Allowable Q = 2.41 cfs

Hydrograph file duration= 21.00 minutes

Hydrograph file: 2022A10 .HYD Tc = 10.00 minutes
.......................................... Siiiiiiiiii
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
TC! C! minutes in/hr acres cfs {cu.ft.) {cu.ft.)
0.990 0.990 10 5.020 0.66 3.28 1,968" 522
0.990 0.990 15 4.210 0.66 2.75 2,476 668
0.9%90 0.9%90 20 3.817 0.66 2.49 2,993 824

Fohdh KRRk kKA I KKK R A IR ATk Tk kAR R Hhkdkkkk Ak kkkdd k¥ k¥ ¥*¥* Storage Maximum

0.990 0.990 21 3.738 0.66 2.44 | 3,077 836

khkkhkkhkkhkkhhkhdkkdhhkhbhkhdhbhkhrdkhhdtdhkdrdhdbdhkhhkhbhkhkdbhkdhkdbhkhhdddkdkhhkrdddhdddddddiddidhkikd

0.990 0.990 30 3.030 0.66 1.98 | Qpeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:47 09-30-2021

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

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

& de v g g g o e de o v v e e de 9 ok e e e e o e a9 ok o e b ok b o o ok g o i e e ke o W e e e e e e e e e e o e e e de e ke e

* RETURN FREQUENCY: 100 yr Allowable Outflow: 3.38 cfEs =
* 1C' Adjustment: 1.000 Required Storage: 842 cu.ft. *
G o ) 5 £ 0 £ 1 £ 05 £ 0 ) 3 s o s o 0 o o o e o 5 £ 1 ) ) 5 00 ) ) ) ) £ 1 1 ) €9 £ ) £ € £ e ) £ e £ 65 B 0 £ 6 e e e o e e e e ) ) *
* Peak Inflow: 3.41 cfs Inflow .HYD stored: 2022A100.HYD *

ITYEFERTEXSTXRE LS LTSS Z LSS AZS S22 SR 22 X222 R R A Ra R d st s sl

| Td = 18 minutes | Return Freq: 100 yr
[=-=--=--- Approx. Duration for Max. Storage ------ / C adj.factor: 1.00 -
Tc= 10.00 minutes
I = 6.530 in/hr Area (ac): 0.66
. Q= 4.27 cfs Weighted C: 0.95
- Adjusted C: 0.99
F .
L [ . Required Storage
0 . .- 842 cu.ft. Td= 18 minutes.
W | . I = 5.216 in/hr
X X XXX XXX XX XXXXXXXX Q= 3.41 cfs
c .
£ X X
s o) Q= 3.38 cfs
x o x (Allow.Outflow)
. X . o}
. X o] . NOT TO SCALE x
X Q . e Y
o} X

18.08 minutes



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:47 09-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

****x Modified Rational Hydrograph ¥#*¥¥*

Weighted C 0.990 Area= 0.660 acres Tc = 10.00 minutes

1l

Adjusted C 0.990 Td= 18.00 min. I= 5.22 in/hr Qp= 3.41 cfs

RETURN FREQUENCY: 100 year storm Adj.factor = 1.00
Output file: 2022A100.HYD

HYDROGRAPH FOR MAXIMUM ‘STORAGE
For the 100 Year Storm

Time Time increment = (¢.017 Hours
Hours Time on left represents time for first Q in each row.




Quick TR-55 Ver.5.46 S/N:
Executed: 10:08%:47 09-30-2021

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

* % % % % * QUMMARY 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. o acres {min) c c in/hr acres (cfs)

10.00 0.990 0.9290 6.530 0.66 4.27




Quick TR-55 Ver.5.46 ‘S/N:
Executed: 10:08:47 09-30-2021

dkkkhkkhkhhkhkhkhhkhbhkdkhbrdhbhkhkhhbrkhhkbkdhrbbbrhbhbhddrkhdkdrhdk kb rhkkhbhbkrhkdhbdkdkdhkhkiddhidkd
khkkdkhkhkhkhkhdkhhkddhhkhhbdhkhbhhkhhkhkhrbhrrd bbbk drddrdhdrdhrhbhbhrrbhdhhrbhhrdhdrkrhrd
* *

*

L MODIFIED RATIONAL METHOD

* ---- Grand Summary For All Storm Frequencies ----
*

* F+ & %

* *
LR 2L LR AR AR AR RS RR R R RRARRRRRRRRRER Rl sttt Rl SR LA
*hkkdkkdkdkkhkd ok ok k ok ddrokdkkk ko kb ok dede et o d i e ke e e e e e de e de e de e e e e o e e de gk e ok e e e e e o e e de e e e ke

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM
MULTI STORY MIXED USE BLDG., BL 20403, LOT 1 & 2
682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

Area = 0.66 acres Tc = 10.00 minutes
TrTtrrsTIITIroTIsIsrrisIriiorrrIooiiiorrroorItiriITititioooioont ﬁéﬂﬁﬁﬁé H
Frequency Adjusted Duration Intens. Qpeak. Allowable Inflow Storage
(years) ce minutes in/hr cfs cfs {cu.ft.) {(cu.ft.)



Quick TR-55 Ver.5.46 S/N:
Executed: 10:08:47 09-30-2021

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

First peak outflow point assumed to occur at inflow recession leg.

POST DEVELOPMENT ANALYSIS FOR THE 100 YEAR STORM

MULTI STORY MIXED USE BLDG.,

BL 20403, LOT 1 & 2

682 NJ STATE HIGHWAY RT 440, JERSEY CITY, NJ

RETURN FREQUENCY: 100 yr “C' Adjustment

1.000

Hydrograph file duration= 18.00 minutes

Hydrograph file: 2022A100.HYD

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

Welghted Adjusted Duration Intens.

el tCe minutes in/hr
0.990 0.990 10 6.530
0.990. 0.990 15 5.480

Areas
acres

Allowable Q = 3.38 cfs
Tc = 10.00 mlnutes
VOLUMES
Qpeak Inflow Storage .
cfs {cu.ft.) (cu.ft.)
4. 27 2,560 532
3.58 3,223 688

hokwkkhkkkkkhkhhhhkkhkkhhhhhhkkhkhkkhhhhkk kR Rk kR Rk K XAk kR ¥ ¥ % ¥ % Storage Maximum

0.990 0.990 18 5.216

0.66

3.41 |

3,681

842

hhdhhhhhhkhkhkhkkdhhkhhhhhhhhkhkhkhhkhrthrtrtiththkhhkkhkkhkrrhrhkhkhhttrrhrhrdhr btttk hhhhkkrkk

0.990 0.990 20 5.040

0.66

3.29 |

Qpeak <« Qallow






Outlet Structure File: 2021 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

kkhkkkhkhkhkkhdkhkhhdbrhkbrhhkhkhbhkhdkrdrtrhkhdhrdrbhhkdrkhbhkhkkdhihd

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

12222222222 22 2222222222222 2R Al SRttt RS

¥xx** COMPOSITE OUTFLOW SUMMARY *¥%*

Elevation (ft) Q (cfs) Contributing Structures

0.00 0.0

0.50 0.5 i

1.00 0.8 1

1.50 1.1 1

2.00 1.5 2 +1

2.50 1.8 2 +1

3.00 2.0 2 +1



Cutlet Structure File: 2021 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

R T T g g g R R R L 2 S S S S LR ]
OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

hkhkkhkhkkdhhkhhkkhhkdhkrkhkdhkhhbhbhdddhhkhkhbhkhddhkhbdhrkddrdidhhrik

Outlet Structure File: C:\PONDPACK\2021 .STR
Planimeter Input File: *k* NONE ***
Rating Table QOutput File: C:\PONDPACK\2021 .PND

Min. Elev.{(ft) = 0 Max. Elev.(ft) = 3 Incr. (ft) = .5

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

e de % g Y de ek % % g ok g e ek ke ke ke e g ke e e g ode ok e de de e ok ke ok ke e ke ke ok ok ke ke

SYSTEM CONNECTIVITY

khkkhkhkhkkhkhkhkkhkhkrhkhkhbhkhhddhbhkhhkbhbbbhbhbhbrrdtthbddriddti

Structure No. Q Table Q Table
ORIFICE 2 -> 2
ORIFICE 1 -> 1

Outflow rating table summary was stored in file:
C:\PONDPACK\2021 . PND



Qutlet Structure File: 2021 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

dkdkdkhkhdkhhdkhkdkhkhkhkrrhkhhrdkhbhkhkdkhbhbhrhbhhhdhkhkhbkhdhdkhrkdhkkhih

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

1222222 REER R LSRR RS R RS AR R R R AR Rl Rl s R R

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

ORIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 1.7266
E2 elev. (ft)? 3.001
Orifice coeff.? 0.6
Invert elev. (ft)? 1.56
Datum elev. (ft) ? 1.7266

Orifice area (sq ft)? 0.087266



Outlet Structure File: 2021 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

[ZEEER 2222 R SRR R 222X 2 X222 2 2R R il s sttt s &b

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

hhhkkhkhhkrdhhkkkdkhkdhktddhbhbhbhbdrerttdrdbbrhkrhktddtrdhrbrhdd

>>>»>>»> Structure No. 1 «<<<<<«
(Input Data)

OCRIFICE
Orifice - Based on Area and Datum Elevation

El elev. (ft)? 0.25
E2 elev., (ft}? 3.001
Orifice coeff.? 0.6
Invert elev. (ft)? 0
Datum elev. (ft) ? 0.25

Orifice area (sq ft)? 0.19635



OQutlet Structure File: 2021 .STR

POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

khkkkhkkhhhkhhhbkhdhkkrdkhkhkhhbkddkhkhhdhkhkkdhbhkddhhidkdikddhhdik

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

kkkkkkhkhkkrkk kbt hbhbhkrrhkhdkrhkbbbdbbhbrdddrhkrhbdkhbbhbkdb b ks

Outflow Rating Table for Structure #2

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages

0.00 .0 E < El1=1.7266

0.50 0.0 E <« El1=1.7266

1.00 0.0 E < E1=1.7266

1.50 0.0 E <« Bl=1.7266

2.00 0.2 H =.273

2.50 0.4 H=.773

3.00 0.5 H =1.273

= .6 A = .087266 sq.ft.
Table elev. - Datum elev. ( 1.7266 ft )
C* A * gqr(2g * H)

o

Hh

(n
IF H



Outlet Structure File: 2021 .STR
POND-2 Version: 5.21 S/N:
Date Executed: Time Executed:

L2 222222 R X st i it st R st s st R

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

122 2222222222222l sttt iiiialstas il s S

Outflow Rating Table for Structure #1

ORIFICE Orifice - Based on Area and Datum Elevation
Elevation (ft) Q (cfs) Computation Messages
0.00 0.0 E < E1=0.25
0.50 0.5 H =.25%
1.00 0.8 H =.750
1.50 1.1 H =1.25
2.00 1.3 H =1.75
2.50 1.4 H =2.25
3.00 1.6 H =2.75
C = .6 A = ,19635 sqg.ft.
H (ft) = Table elev. - Datum elev. {( .25 ft )
Q (cfs) =C * A * sqr(2g * H)






POND-2 Version: 5.21 S/N: Page 1
EXECUTED: 09-30-2021 10:19:00

dhkkkkhkhkhhkkdbbhddhddhdkdhkdhkhkhkhkrbrhrhbhrhddhdhrddddhrhhdtdhdhkikd

OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ

* % % F % %
* ¥ * * % *

[ TTTITLETTERELELRSLSL SIS RS S S S S 82 a2 s it tanshhasd/

Inflow Hydrograph: C:\PONDPACK\2022A2 .HYD

Rating Table file: C:\PONDPACK\2021 .PND

----INITIAL CONDITIONS----

Elevation = 0.00 ft

Outflow = 0.00 cfs

Storage = ¢ cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 28/t 258/t + 0
(fr) {cfs) {cu-£ft) (cfs) (cfs)

0.00 0.0 0 0.0 0.0
0.50 0.5 219 7.3 7.8
1.00 0.8 575 19.2 20.0
1.50 1.1 978 32.6 33.7
2.00 1.5 1,36l 45 .4 46.9
2.50 1.8 1,722 57.4 59.2
3.00 2.0 1,956 65.2 67.2

Time increment (t) = 0.017 hrs.




POND-2 Version: 5.21 S/N: Page 2
EXECUTED: 09-30-2021 10:19:00

Pond File: C:\PONDPACK\2021 .PND

Inflow Hydrograph: C:\PONDPACK\2022A2 .HYD

Outflow Hydrograph: C:\PONDPACK\OUT .HYD

INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW T1+I2 25/t - O 25/t + O OUTFLOW |[ELEVATION
{hrs) {cfs) (cfs) (cEs) {cfs) (cEs) (ft)
0.000 0.00 | ~---- 0.0 0.0 0.00 0.00
0.017 0.13 0.1 0.1 0.1 0.01 0.01
0.033 0.26 0.4 0.4 0.5 0.03 0.03
0.050 0.38 0.6 0.9 1.1 0.07 0.07
0.067 0.51 0.9 1.6 1.8 0.12 0.12
0.083 0.64 1.2 2.4 2.7 0.18 0.18
0.100 0.77 1.4 3.3 3.8 0.24 0.24
0.117 0.90 1.7 4.3 5.0 0.32 0.32
0.133 1.03 1.9 5.5 6.3 0.40 0.40
0.150 1.15 2.2 6.7 7.7 0.49 0.49
0.167 1.28 2.4 8.0 9.1 0.53 0.55
0.183 1.28 2.6 9.5 10.6 0.57 0.61
0.200 1.28 2.6 10.8 12.0 0.60 0.67
0.217 1.28 2.6 12.1 13.4 0.64 0.73
0.233 1.28 2.6 13.3 14.7 0.67 0.78
0.250 1.28 2.6 14 .5 15.9 0.70 0.83
0.267 1.28 2.6 15.6 17.0 0.73 0.88
0.283 1.28 2.6 16.6 18.1 0.76 0.93
0.300 1.28 2.6 17.6 1.2 0.78 0.97
0.317 1.28 2.6 18.6 20.2 0.81 1.01
0.333 1.28 2.6 19.5 21.1 0.83 1.04
0.350 1.28 2.6 20.4 22.1 0.85 1.08
0.367 1.28 2.6 21.2 22.9 0.86 1.11
0.383 1.28 2.6 22.0 23.7 0.88 1.14
0.400 1.28 2.6 22.7 24 .5 0.90 1.17
0.417 1.28 2.6 23.5 25.3 0.92 1.19
0.433 1.28 2.6 24.2 26.0 0.93 1.22
0.450 1.28 2.6 24 .8 26.7 0.95 1.25
0.467 1.28 2.6 25.5 27.4 0.96 1.27
0.483 1.28 2.6 26.1 28.0 0.98 1.29
0.500 1.28 2.6 26.7 28.6 0.99 1.32
0.517 1.28 2.6 27.2 29.2 1.00 1.34
0.533 1.28 2.6 27.7 29.8 1.01 1.36
0.550 1.28 2.6 28.2 30.3 1.03 1.38
0.567 1.28 2.6 28.7 30.8 1.04 1.40
0.583 1.28 2.6 29.2 31.3 1.05 1.41
0.600 1.28 2.6 29.6 31.8 1.06 1.43
0.617 1.28 2.6 30.1 32.2 1.07 1.45
0.633 1.28 2.6 30.5 32.6 1.08 1.46
0.650 1.15 2.4 30.7 32.9 1.08 1.47
0.667 1.03 2.2 30.8 32.9 1.08 1.47
0.683 0.90 1.9 30.5 32.7 1.08 1.46
0.700 0.77 1.7 30.1 32.2 1.07 1.45
0.717 0.64 1.4 29.4 31.5 1.05 1.42
0.733 0.51 1.2 28.5 30.5 1.03 1.38




POND-2 Version: 5.21 S/N:

EXECUTED:

09-30-2021

Pond File:
Inflow Hydrograph:

Outflow Hydrograph:

INFLOW HYDROGRAPH

INFLOW
{cfs)

10:19:00
C:\PONDPACK\ 2021 .PND
C:\PONDPACK\2022A2 .HYD
C: \PONDPACK\QUT .HYD

ROUTING COMPUTATIONS

Page 3
OUTFLOW |ELEVATION
(cfs) (£t)
1.01 1.34
0.98 1.29
0.54 1.24
0.90 1.17




POND-2 Version: 5.21 S/N: Page 4
EXECUTED: 09-30-2021 10:19:00

kkkkkkkkkkkkkkrkk* QUMMARY OF ROUTING COMPUTATIONS **xkkkkkkkkhdkkhkkhdky

Pond File: C:\PONDPACK\2021 .PND
Inflow Hydrograph: C:\PONDPACK\2022A2 .HYD
Outflow Hydrograph: C:\PONDPACK\CUT .HYD
Starting Pond W.S. Elevation = 0.00 ft

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

Peak Inflow = 1.28 cfs
Peak Outflow = 1.08 cfs
Peak Elevation = 1.47 ft

*+xxx Summary of Approximate Peak Storage **k*x

Initial Storage = 0 cu-ft
Peak Storage From Storm = 955 cu-ft
Total Storage in Pond = 955 cu-ft



POND-2 Version: 5.21 S/N:

Pond File: C:\PONDPACK\2021
Inflow Hydrograph: C:\PONDPACK\2022A2
Outflow Hydrograph: C:\PONDPACK\OUT

Peak Inflow = 1.28 cfs
Peak Outflow = 1.08 cfs
Peak Elevation = 1.47 ft
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C: \PONDPACK\OUT
C: \PONDPACK\2022A2

x File:
* File:

.HYD Qmax
.HYD Qmax

.PND
.HYD
.HYD

Page S

EXECUTED: 09-30-2021
10:19:00

Flow (cfs)
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1.1 cfs
1.3 cfs
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OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ
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Inflow Hydrograph: C:\PONDPACK\2022A10 .HYD

Rating Table file: C:\PONDPACK\2021 .PND

----INITIAL CONDITIONS----

Elevation = 0.00 ft

Qutflow = 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)

0.00 0.0 0 0.0 0.0
0.50 0.5 219 7.3 7.8
1.00 0.8 875 19.2 20.0
1.50 1.1 978 32.6 33.7
2.00 1.5 1,361 45 .4 46.9
2.50 1.8 1,722 57.4 59.2
3.00 2.0 1,956 65.2 67.2

Time increment (t) = 0.017 hrs.




POND-2 Version: 5.21 S/N:
EXECUTED: 09-30-2021 10:25:37

Pond File:
Inflow Hydrograph:
Outflow Hydrograph: C:\PONDPACK\OUT

C:\PONDPACK\2021 .PND
C:\PONDPACK\2022A10 .HYD
LHYD

INFLOW HYDROGRAPH

TIME INFLOW I1+I2 25/t - 0O
{hrs) (cfs) {cfs) (cEs)

0.000 0.00 | -~----- 0.0
0.017 0.24 0.2 0.2
0.033 0.49 0.7 0.8
0.050 0.73 1.2 1.8
0.067 0.98 1.7 3.0
0.083 1.22 2.2 4.6
0.100 1.47 2.7 6.3
0.117 1.71 3.2 8.4
0.133 1.95 3.7 10.9
0.150 2.20 4.2 13.7
0.167 2.44 4.6 16.8
0.183 2.44 4.9 20.0
0.200 2.44 4.9 23.1
0.217 2.44 4.9 26.0
0.233 2.44 4.9 28.8
0.250 2.44 4.9 31.5
0.267 2.44 4.9 34.0
0.283 2.44 4.9 36.4
0.300 2.44 4.9 38.6
0.317 2.44 4.9 40.7
0.333 2.44 4.9 42 .6
0.350 2.44 4.9 44 .5
0.367 2.20 4.6 46 .0
0.383 1.95 4.2 47.0
0.400 1.71 3.7 47.5
0.417 1.47 3.2 47 .5
0.433 1.22 2.7 47.0
0.450 0.98 2.2 46.1
0.467 0.73 1.7 44 .7
0.483 0.49 1.2 43.0
0.500 0.24 0.7 40.9
0.517 0.00 0.2 38.5

ROUTING COMPUTATIONS

Page 2
OUTFLOW |ELEVATION
(cfs) (f£t)
0.00 0.00
0.02 0.02
0.06 0.06
0.13 0.123
0.22 0.22
0.34 0.34
0.47 0.47
0.54 0.57
0.61 0.68
0.68 0.80
0.76 0.93
0.84 1.06
0.91 1.18
0.97 1.29
1.04 1.40
1.10 1.50
1.18 1.60
1.26 1.70
1.33 1.79
1.40 1.87
1.46 1.95
1.52 2.03
1.56 2.09
1.58 2.13
1.59 2.15
1.59 2.15
1.58 2.13
1.56 2.09
1.52 2.04
1.47 1.97
1.41 1.88
1.33 1.78
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kkkkkkhkkkkkkkkkrk* SUMMARY OF ROUTING COMPUTATIONS **x*xkxkkkkhkkdkdkhkkdthkh

Pond File: C:\PONDPACK\2021 . PND
Inflow Hydrograph: C:\PONDPACK\2022A10 .HYD
Outflow Hydrograph: C:\PONDPACK\OUT .HYD
Starting Pond W.S. Elevation = 0.00 ft

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

Peak Inflow = 2.44 cfs
Peak Outflow = 1.59 cfs
Peak Elevation = 2.15 ft

*kxk* Summary of Approximate Peak Storage *****

Initial Storage = 0 cu-ft
Peak Storage From Storm = 1,472 cu-ft

1,472 cu-ft

Total Storage in Pond
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POND-2 Version: 5.21 S/N: Page 4

Pond File: C:\PONDPACK\2021 .PND
Inflow Hydrograph: C:\PONDPACK\2022A10Q0 .HYD
Outflow Hydrograph: C:\PONDPACK\OUT .HYD
EXECUTED: 05-30-2021
Peak Inflow = 2.44 cfs 10:25:37
Peak Cutflow = 1.59 cfs
Peak Elevation = 2.15 ft
Flow (cfs)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
------ e ] EASE] IS B P FO T PO B R
- X *
x *
- X *
x *
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x *
= x *
x *
= x *
x *
- x *
X *
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X &
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X *
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X *
- x *
«® *
= X *
x *
- « *
X *
- X *
X *
- x *
X *
= x *
b'd *
= X *
X *
TIME
(hrs)
File: C:\PONDPACK\OUT .HYD Qmax = 1.6 cfs
File: C:\PONDPACK\2022A10 .HYD gmax = 2.4 cfs
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EXECUTED :

09-30-2021 10:22:57
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OUTLET STRUCTURE FOR 682 NJ STATE HIGHWAY ROUTE 440
BLOCK 20403, LOT 1 & 2
CITY OF JERSEY CITY, HUDSON COUNTY, NJ
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Inflow Hydrograph: C:\PONDPACK\2022A100.HYD

Rating Table file: C:\PONDPACK\2021 . PND

--~--INITIAL CONDITIONS----

Elevation = 0.00 £t

Outflow = 0.00 cfs

Storage = 0 cu-ft

INTERMEDIATE ROUTING
GIVEN POND DATA COMPUTATIONS
ELEVATION| OUTFLOW STORAGE 25/t 28/t + 0
(ft) (cfs) (cu-ft) (cfs) (cfs)

0.00 0.0 0 0.0 0.0
0.50 0.5 219 7.3 7.8
1.00 0.8 575 19.2 20.0
1.50 1.1 378 32.6 33.7
2.00 1.5 1,361 45 .4 46 .9
2.50 1.8 1,722 57.4 59.2
3.00 2.0 1,956 65.2 67.2

Time increment (t) 0.017 hrs.




POND-2 Version: 5.21 S/N:

EXECUTED: 09-30-2021

Pond File:
Inflow Hydrograph:

Outflow Hydrograph: C:\PONDPACK\OUT

INFLOW HYDROGRAPH

INFLOW
(cfs)

10:22:57

C:\PONDPACK\2021
C:\PONDPACK\2022A100.HYD
.HYD

.PND

ROUTING COMPUTATIONS

28/t + O
(cEs)

Page 2
OUTFLOW |ELEVATION
(cEs) (L)
0.00 0.00
0.02 0.02
0.08 0.08
0.18 0.18
0.31 0.31
0.47 0.47
0.56 0.59
0.64 0.73
0.73 0.89
0.84 1.06
0.94 1.23
1.05 1.41
1.17 1.5%
1.31 1.76
1.44 1.92
1.54 2.07
1.64 2.23
1.72 2.37
1.80 2.51
1.88 2.69
1.93 2.82
1.96 2.90
1.97 2.93
1.97 2.92
1.94 2.86
1.91 2.77
1.85 2.64
1.79 2.48
1.71 2.35




POND-2 Version: 5.21 S/N: Page 3
EXECUTED: 09-30-2021 10:22:57

kkkkkkkkkkkhkkxhkh** SUMMARY OF ROUTING COMPUTATIONS **k*kkxkkdkidhkdkhk

Pond File: C:\PONDPACK\ 2021 .PND
Inflow Hydrograph: C:\PONDPACK\2022A100.HYD
Outflow Hydrograph: C:\PONDPACK\OUT .HYD
Starting Pond W.S. Elevation = 0.00 ft

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

Peak Inflow = 3.41 cfs
Peak Outflow = 1.97 cfs
Peak Elevation = 2.93 ft

*kkkd Summary of Approximate Peak Storage **¥ix#

Initial Storage = 0 cu-ft
Peak Storage From Storm = 1,923 cu-ft
Total Storage in Pond = 1,923 cu-ft



POND-2 Version:

Pond File:

Inflow Hydrograph:

5.21 S/N:

C:\PONDPACK\2021 .PND
C: \PONDPACK\2022A100.HYD

Page 4

Outflow Hydrograph: C:\PONDPACK\OUT .HYD
EXECUTED: 09-30-2021
Peak Inflow . 3.41 cfs 10:22:57
Peak Outflow = 1.97 cfs
Peak Elevation = 2.93 ft
Flow (cfs)
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5
------ P B B I [ B B R BEER EESEN B
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.29 - X *
h's *
.31 - x *
X *
.32 - x *
b 4 *
.34 - X *
x *
.36 - X *
x*
TIME
(hrs)
x File: C:\PONDPACK\OUT .HYD Qmax = 2.0 cfs
* File: C:\PONDPACK\2022A100.HYD Qmax = 3.4 cfs






Conclusion

The proposed ADS pipe storage is sufficient to convey a 2- year storm by using the

modified rational method. Therefore, we comply with N.J.A.C. 7:8- Stormwater
Management Standards. Additionally, the following table shows the reduction for 2, 10,
and 100 years’ storm analyses.

EXISTING REDUCTION UN-DETAINED ROUTING ALLOWABLE STORAGE
Cl (CFS) (CFS) (CFS) (CFS) (CFS) (CUFT.)
c2 C3 C4 C5 (C3-C4) c7
Cé
2 YEAR 2.56 50% = 1.28 0.10 1.08 .18 1,223
10 3.39 75% = 2.54 0.13 1.59 2.41 836
YEAR
100 4.42 80% = 3.54 0.16 1.97 3.38 842
YEAR







GENERAL INSPECTION, MAINTENANCE & CLEANING PROCEDURES
FOR INLETS, MANHOLES, PIPES & DETENTION SYSTEM

OO A WNS

. REMOVE GRATE OR COVER.

. REPLACE GRATE.

. SKIM OFF OILS AND FLOATABLES.
USING A STADIA ROD, MEASURE THE DEPTH OF SEDIMENT.

IF SEDIMENT IS AT A DEPTH GREATER THAN 6" PROCEED TO STEP 6.
I[F NOT PROCEED TC STEP 7.

VACUUM OR MANUALLY REMOVE SEDIMENT.

. RECORD DEPTH AND DATE AND SCHEDULE NEXT INSPECTION.

INSPECT INLETS, MANHOLES, PIPES & DETENTION SYSTEM FOR SEDIMENT ANNUALLY.

DATE

STADIA ROD READINGS

FIXEQ PQINT TO FIXED POINT TO
CHAMBER BOTTOM (1) TOP COF SEDIMENT (2)

SEDIMENT
CEPTH
-2

OBSERVATIONS/ACTIONS

INSPECTOR




GENERAL INSPECTION, MAINTENANCE & CLEANING PROCEDURES
FOR INLETS, MANHOLES, PIPES & DETENTION SYSTEM

1. INSPECT INLETS, MANHOLES, PIPES & DETENTION SYSTEM FOR SEDIMENT ANNUALLY.
2. REMOVE GRATE OR COVER.
3. SKIM OFF OILS AND FLOATABLES.
4. USING A STADIA ROD, MEASURE THE DEPTH OF SEDIMENT.
5. IF SEDIMENT IS AT A DEPTH GREATER THAN 6" PROCEED TO STEP 6.
IF NOT PROCEED TO STEP 7.
6. VACUUM OR MANUALLY REMOVE SEDIMENT.
7. REPLACE GRATE.
8. RECORD DEPTH AND DATE AND SCHEDULE NEXT INSPECTION.
STADIA ROD READINGS SEDIMENT
DATE DEPTH OBSERVATIONS/ACTIONS INSPECTOR
e o FIXED POINT TO (1) -(2)
() | TOP OF SEDIMENT (2}
Sample Maintenance Log
Stadia rod readings Sediment
Date | i | oot Depth Observations/Actions Inspector
bottom (1} sediment (2) (t)-(2)
3/15/01| 6.3 1t none New installation Fixed point is Ci frame at grade) djm
8/24/01 6.2 0.1ft Some grit felt sm
Mucky feel, debris visible in manhole and in
P 5.8 05ft isolatzr row, maintenance due ' L/
7107/03| 6.3 ft 0 System jetled and vacuumed djm

Additional Notes

1 INSPECT EVERY 6 MONTHS DURING THE FIRST YEAR OF OPERATION. ADJUST THE INSPECTION
INTERVAL BASED ON PREVIOUS OBSERVATIONS OF SEDIMENT ACCUMULATION AND HIGH WATER
ELEVATIONS.

2 CONDUCT JETTING AND VACTORING ANNUALLY OR WHEN INSPECTION SHOWS THAT MAINTENANCE IS
NECESSARY

THE OWNER OF THE PROPERTY, MYNENI PROPERTIES, LLC. IT'S SUCCESSORS AND/OR ASSIGNS, WILL BE RESPONSIBLE FOR THE
MAINTENANCE OF THE INLETS, MANHOLES, PIPES & DETENTION SYSTEM ON THE PROPERTY LOCATED AT

882 NJ STATE HIGHWAY 440
CITY OF JERSEY CITY, NJ
TEL: 201-—424-4409
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Preface

Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http:/fwww.nrcs.usda.goviwps/
portai/nres/main/soils/health/} and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(hitps:/ioffices.sc.egov.usda.govflocatorfapp?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.goviwps/portal/nres/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within shorl distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Scil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA)} prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, palitical beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. {Not
all prohibited bases apply to all programs.) Persons with disabilities who require



alternative means for communication of program information (Braille, Jarge print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or

call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made

Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a socil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that

share common characteristics related to physiography, geology, climate, water

resources, soils, biological resources, and land uses (USDA, 2008). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the tandscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of scil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the scils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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sclentists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellanecus areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape mode! and predictions and to verify the classification of the soils at
specific locations. Once the soil{andscape model is refined, a significantly smalier
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, sail, and other components. Properties of each soil
typically vary from one peint to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
cbservation of the soils in different uses and under different levels of management,
Some interpretations are madified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activily. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbots
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres In AOI Pearcent of ADI
Urban land, till substratum, 0 to 0.9 98.5%
8 percent slopes
Urban land, wet substratum, { 0.0 1.5%

to 8 percent slopes

Totals for Area of Interest 09 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a scil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identifiad and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of socils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations 1o identify all the soils and
miscellaneous areas on the fandscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not lo delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soif series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated solls or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellanecus areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

12
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Hudson County, New Jersey

URTILB—Urban land, till substratum, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2qjwr
Elevation: 0 to 520 feet
Mean annual precipitation: 30 to 56 inches
Mean annual air temperature: 47 to 63 degrees F
Frost-free period: 179 to 217 days
Farmiand classification: Not prime farmland

Map Unit Composition
Urban land, till substratum: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Till Substratum

Setting
Landform pasition {two-dimensional}; Summit
Landform position (three-dimensional}; Talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent malerial: Asphalt over human-transported material

Typical profile
M - 0 to 15 inches: material
27C - 15 to 79 inches: gravelly sandy loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 0 inches to manufactured layer
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat}: Very low (0.00 to 0.00
in/hr)
Calcium carbonate, maximum content: 10 percent
Available water capacity: Very low {about 0.0 inches)

Interpretive groups
Land capability classification (irrigated}. None specified
Land capability classification (nonirrigated). 8s
Hydric soil rating: Unranked

Minor Components

Greenbelt
Percent of map unit: 10 percent
Landform position {two-dimensional): Summit, backslope, footslope
Landform position (three-dimensional): Crest, side slope, base slope, talf
Down-slope shape: Linear, convex
Across-siope shape: Linear, convex
Hydric soif rating: No

13



Custom Soil Resource Report

URWETB—Urban land, wet substratum, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 13q0j
Elevation: 0to 520 feet
Mean annual precipitation: 30 to 64 inches
Mean annual air temperature. 46 to 79 degrees F
Frost-free period: 131 to 213 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land, wet substratum: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit,

Description of Urban Land, Wet Substratum

Setting
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Asphalt over human-transported material

Typical profile
MT - 0 to 6 inches: material
M2 - 6 to 20 inches: material
2°Cu - 20 to 79 inches: very artifactual coarse sandy loam

Properties and qualities
Slope: 010 8 percent
Depth to restrictive feature: 0 inches to manufactured layer
Runoff class: Very high
Capacily of the most limiting layer to transmit water (Ksat): Very low {0.00 to 0.00
infhr)
Depth to waler table: About 20 inches
Calcium carbonate, maximum content; 19 percent
Available water capacity: Very low (about 0.0 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): Bs
Hydric soil rating: Unranked

Minor Components

Parsippany, frequently flooded
Percent of map unit: 5 percent
Landform: Lake lerraces
Landform position (two-dimensional). Toeslope
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Landform position (three-dimensional): Dip
Down-slope shape: Linear

Across-slope shape: Linear

Hydric soil rating: Yes

Whippany
Percent of map unit: 5 percent
Landform: Lake terraces
Landform position (two-dimensional). Toeslope
Landform position (three-dimensional}: Dip
Down-slope shape: Linear
Across-siope shape: Linear
Hydric soil rating: No
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