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STORMWATER MANAGEMENT CALCULATIONS

Existing Conditions

The project site consists of an area of 1.28 Acres (0.648 Acre disturbance). The parcel consists of
woodland conditions. The soil type for the project site is (DocBO) Downer Loamy Sand 0 to 5%

slopes.

Drainage Design

The project site consists of One (1) watershed areas:

* The Existing Watershed consists of woodland conditions. This watershed drains to the front
of the property as a low point for the site. No discharge offsite occurs; therefore, the basin is

designed to detain and infiltrate the entire 100-year storm event.

There is one (1) proposed small-scale infiltration stormwater basin within this watershed to

mitigate stormwater runoff,

Post Development Design Storm
Groundwater Recharge (See attached Groundwater Recharge Spreadsheet)

e Total Storage Required: 3,613 CF
¢ Total Storage Available: 5,549 CF

Basin Schedule to 100 Year Elevation
Small-Scale infiltration Basin 3,680 CF (Elev. 15.50 - 16.54)

Meteorological Data
(New Jersey 24 Hour Rainfall Frequency Data — Dennis Township)

2-Year 3.32 Inches
10-Year 5.17 Inches
100- Year 8.92 Inches



Pre-Development Conditions — Existing Watershed — 19 561 SF

T AL W=7
Cover Type CN Value Area
Woodland — A 30 6,380 SF
Grass - A 39 13,181 SF

Tc (Pervious) = 13.1 Minutes,

Pre-Development Pre-Development
Design Storm Peak Inflow Peak Quiflow
2-YR 0.00 CFS 0.00 CFS
10-YR 0.00 CFS 0.00 CFS
100-YR 0.00 CFS 0.00 CFS

Post-Development Conditions — Proposed Watershed — 19,561 SF

Cover Type CN Value Area
Grass - A 39 5,521 SF
Impervious* o8 14,040 SF

*For design purposes this includes asphalt, roof, concrete and the stone driveway. All 4
entities are designed with a 98 curve number.

Tc (Pervious) = 2.4 Minutes; Tc (Impervious) = 1.7 Minutes

Pre-Development  Pre-Development

Design Storm Peak Inflow Peak Outflow Exfiltration
2-YR 1.20 CFS 0.00 CFS 0.25 CFS
10-YR 1.88 CFS 0.00 CFS 0.29 CFS
100-YR 3.46 CFS 0.00 CFS 0.37 CFS

Final/EDA/826/Reports/SWCalcs



Point of Discharge Analysis

Existing Watershed #1 vs Proposed Watershed #1 & #2

Design Pre-Development Post-Development

Storm Peak Flows Ext WS Peak Flows Prop WS
2-YR 0.00 CFS 0.00 CFS 0%
10-YR 0.00 CFS 0.00 CFS 0%
100-YR 0.00 CFS 0.00 CFS 0%

The proposed stormwater storage facility has been designed to release the post-development peak
flows for the 2-YR, 10-YR and 100-YR Design Storms below their respective pre-development peak
flows. Due to no runoff coming off the site in existing conditions the basins have the volume to
detain all 3 storms.

The proposed stormwater storage facilities have been designed to incorporate Green Infrastructure
measures by capturing, filtering and infiltrating stormwater to help restore the natural water cycle.
Specifically, the stormwater system incorporates grassland areas to provide a simple
disconnection of flows and to infiltrate clean runoff close to the initial source.

All of the proposed watershed areas have been created to be less than the 2.50 acre maxirnum
required for small scale structures.

The proposed stormwater system has been designed to meet the NJDEP Stormwater Management
Rules. The Stormwater Management System has been designed to reduce the post-construction
load of total suspended solids (TSS) in stormwater runoff generated from the Water Quality Design
Storm by 80% utilizing a treatment train of infiltration basins. All water quality storms have been
designed to infiltrate into their respective basin (see tables below).

Small-Scale Infiltration Basin #1 — Storage Volumes

Elevation Storage Volume
15.50 0CF

16.00 1,675 CF

17.00 5,549 CF
Elevation

Water Quality Design Storm..............oco........ SR ——— 15.66
2-Year Design Storm ............ FBorssseasanssnsssenssonsres SEAAERR esvn v nlfie sasges 15.74
10-Year Design StOrm .........c.ouevivevirooveneeeeeereeeere oo 15.97
100-Year Design Storm ........................ v o - = e « 8 s 16.54

Final/EDA/9826/Reports/SWCales



8/18/22, 9:33 AM

NOAA Atlas 14, Volume 2, Version 3
Location name: Cape May Court House, New

Precipitation Frequency Data Server

Jerseoy, USA*

Elevation: 14.36 fi*

* source; ESRI Maps
“* source: USGS

7

Latitude: 39.155°, Longltude: -74.7668° §

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Mariin, B. Lin, T. Parzybok, M.Yekta, and D, Rilay
NOAA, National Weather Servica, Silver Spring, Maryland

PE_tabular | BF graphical [ Maps_& aerials

PF tabular

-

PDS-based polint precipitation frequency estimates with 90% confidence intervals (in inches)!
P ¥
Duration Average recurrence Interval (years)
1 2 5 10 25 50 100 200 500 1000
S.min 0.348 0.404 0.460 0.533 0.600 0.662 0.715 0.765 0.820 0876
(0.312:0.387) 1(0.383-0.447) | (0.412-0.509) | 0.477-0.591) (0.536-0.657) (0.589-0.736) | 0.633-0,798) 0.672-0.85) (0.713-0.922) 0.255-0.990)
10-min 0.656 0.647 0.736 0.853 0.957 1.06 114 1.21 1.30 138
(0.496-0.618)!|(0.580-0.716) |(0.668-0.815) ((0.763-0.945) [ (0.854-1.06) |} (0.937-1.17) || (1.01-1.28) | (1.07-1.36) || (1.43-1.48) {1.18-1.58) |
15.min || 0894 0.813 0.932 1.08 1.21 1.34 1.44 1.53 1.63 1,73
{0.622-0.772)/[(0.729-0.900) | (0.834-1.03) || (0.986-1.20) || {1.08-1.35) | (1.18-1.48) || (1.27-1.60) || (1.34-1.71) | (1.42.1.84 (1.48-1.96)
30-min || _ 0.962 1.42 1.32 1.56 1.80 2.01 2,20 238 || 260 281
(0.853-1.08) j| {1.01:1.24) || (1.19-1.47) || {140-1.73) || (1.60-2.00) || (1.78-2.24) || (1.95-2.45) || (2.08-2.68) || (2.26-2.02) {242-3.17)
60-min 1.19 141 1.70 2.04 2,39 273 3.03 3,34 173 410
(1.08-1.32) | (1.28-1.66) || (1.52-1.88) || (1.82-2.28) || (2.13-2.86) | (242.3.03) || 288-3.37) || 294273 || 3.24t.19) (353-4.63)
2:hr 1.45 1.72 2.08 2.52 2,98 3.42 3.84 4,26 481 533
(1:28-1.63) )| (152109 | (1.84-234) || 2.22.283) || (2.63.336) |f (3.00-3.86) || (3.344.34) || (3.694.94) || (4.11-549) | (450.8.12)
ahr 1.59 1.88 2,29 277 331 3.82 431 483 5.49 €13
(1:41-1.80) 1 (1.67-2.12) || (2.03-257; I (245342 || (2.00-3.73) | (2.33431) || (a.724.8n || (4.14.547 (4.656.26) | (613-7.00)
6-hr 1.96 2,32 2.80 .40 4.10 4.79 8.45 617 714 8.08
(1.75-2.24) || {2.07-2.63) || (249-3.18) || (3.01-3.85) | (3.60-4.69) || (4.17:5. (4.72-8.19) || {5.28-7.03) || (6.00-8.17) || (6.69-9.32)
12-hr 2.36 2.78 3.36 4.12 6.04 §.97 €.91 7.96 2.40 10.9
(2.10:268) || (2483.15) || (3.00-3.81) | (3.664.66) || (4.44-589) | (521-6.75) || (5.98-7.85) || (6.78-9.07) || (7.81.10.8) || (B8e-12.5)
24-hr 273 1.32 431 5.17 €48 7.63 8.92 10.4 12.6 14.6
(247:3.03) || (2.01-369) |} (3.80-4.70) || (4.86-5.73) || (5.79-7.15) || (6.76-6.39) || (7.85-9.80) || (9.04-11.4) (108138 || (123159
2-da 3.13 3.82 4.98 5.94 742 8.72 10.2 1.8 14.3 16.4
L5 | 283.3.49) || (3.444.25 | (4.47-551) (3:4850) | (663820} || (7.739.63) || 885-11.2) || (10.313.0) | (123-45.7) || c140-18.1) |
3-day 3.30 4.0 6§19 | 6.0 2 7.70 9,01 10.5 124 146 18.7
(3.00-364) [ (2.68-4.42) | (4.72-5.77) || (5.62.6.81) (| 6.958.44) || (8.089.87) | 9.3211.5) | (10.7-13.2) || (127-15.9) || (144183
4-day 3.46 4,20 542 6.44 __ 7.98 9.31 10.8 124 14,9 17.0
@.18-3.78) || (3.87-4.60) || (4.97.591) || (5.907.09 || 7.27.8.69) (843-10.1) | (989-11.7) |l (11.9-13.5) | (13.1-16.1) i (148184
7-day 4.01 4.84 613 7.23 8.85 10.2 1.8 134 15.9 18.4
{3.714.36) || (447-5.26) || (5.68-6.67) || (6.66-7.95) || (810-9.59) | (8.3311.1) || (10.812.0) || (123149 [ (14.117.2) || (15819.5)
10-day 4.60 6.40 6.73 7.84 943 10.8 12.2 1.7 16.1 18.2
(4.18-4.86) | (5.02-584) || (6.26.7.27) }| (7.26-845) || (8.70-10.2) || (0.68-11.6) I (11.1-13.0) || (126-14.8) | (144173 | ¢164-19.5)
20-da 6.01 748 8.66 0.86 1.6 12,8 143 16.8 17.9 19.5
Y || 585641 || 8.72.7.62) 811922 || 9.24-1085) || (10.812.3) | (120-13.8) | (13.315.9) || (14.6168) || (164-19.0) || (177208
30-day 7.50 8.89 10,6 1.9 13.8 16,3 16.7 18.2 203 2.9
(.07-7.95) j| (837043 | 087-11.2) [| (11.212.7) §| (12.914.8) || (14396.2) || (16.6-17.7) | (17.0-19.3) §| (19.8-21.5) | (204-23.3)
45-da 9.49 1.2 131 14.6 16.5 18.0 19.4 20.8 22,7 24.0
¥ || 001100 | (108118 (12.5-13.8) | (13.8-154) | (15.6-174) || (17.018.8) || (16.520.5) || {19.6-22.0) | (21.223.9) | (224-25.9)
60-da 1.3 13.3 15.4 16.9 18.9 203 217 23.0 24.7 259
Y |l gorn9) || 126139 || 48181y (16.1-17.6) | (17.9-19.8) | (19.3-214) || (20.6-228) || (21.7-24.2) || 23.2-26.0) || (24327.3)
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 lawsr and upper bounds of the 90% confidence Interval, The

given duration and average recurrence interval) will be g
checked against probable maximum precipitation (PMP)

Please refer to NOAA Atlas 14 document for more Information,

reater than the upper bound (or less than the ko
estimates and may be higher than currently val

probability that precipitation frequency estimales (for a

wer bound) is 5%. Estimates at upper bounds are not
id PMP values,
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818722, 9:33 AM Precipitation Frequency Data Server

PDS-based depth-duration-frequency (DDF) curves
Latitude: 39.1550¢, Longitude: -74.7668*
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Precipitation Fraquency Data Server
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Thick mulches in forests are associuted with low retar
dance factors and reflect high degrees of retardance, as
well as high infiltration rates. Hay meadows have rela-
tively low retardance Factors. Like thick nudehes in for-
ests. stem densities in meadows provide a high degree
of retardance to overland flow in small watersheds. Con-
versely, bare surfaces with little retardance 1o overland
fiows arc represented] by high retardance factors.

The retardance factor is approximaiely the same as
the curve number {CN) as defined in NEHG30.09,
Hytdrologic Sol-Cover Complexes. In practical usage.
UN is used as a'surrogate for en”. and the CN tables in
NEFH 630.09 may be used to approximale en’ in equa-
tions 1ii-4a and 1i-4b. A CN of less than 5, or greater
than 95 shouki not be used in the solution of equations
15-4a and 15-4b (Mockus 1961).

Applications and limitations—The watcrshed lag
cquation was develaped using data from 24 wartersheds
ranging in size from 1.3 acres to 9.2 square miles, with
the majority of the waiersheds Leing less than 2,000
acres in size (Mockus 1961). Folmar and Miller (200¢)
revisited the development of this equation using ad-
dinonal watershed data and found that a reasonable
upper lumit may be as much as 19 square miles.

(b) Velocity method

Another method for determining time of concentration
normally used within the NRCS js called the velocity
method, The velocily method assumes that Hine of
concentration is the suim of travel times for sedinents
along the hydranfically most distant flow path,

.—.q "..—._: +.~.t +\nw+...~ﬁ_= feg 15-7}

where

T tiine of concentration, h

T, = traveltime of asegmentn, b

i nuraber of segmerts comprising the toial hy-
drauic length

The segments used in the velncity method may be of
three iypes: shieel flow, shallow concentrared How, and
open channel fow

Sheet Row—shee! fow is defined ns flow over plane
surfaces, Sheet flow usually occors 1 e headwa
rera of o stresny near Qe didgedkae tha defipes e

o)

walershed boundary. Typically, sheat flowoccurs for
no mare than 100 feet before transibioning to shallow
councentrated flow (Merkel 2001).

A simplified version of the Manning’s kinematic solu-
tion may be used o compulte travel tine for sheel How.
This sinplified form of the kinematic equation was
develaped by Welle and Woodward (1986) after study-
by the impact of various parsimeters on the estinlates.

0.007 (ne)"’ 3
T = N (e 15-8)
where:
T, = travel time,
= Manuing's roughness coefficient (table 15-1)
£ = sheel flow length, It
P2 = 2-year, 24-hour rainfali, in

S = slope of land surface, /8

Thble 15-1  Manning's roughness coeffizients Tor sheet
mwvmmasy  fiow {fow deprh generally = 0.1 )
w,.amn deseription nt

Smonth suréace {roncretr, asphalt. gravel, or

Dave soil).. . SN o SO e .61
Fallow {ne eesidued . S | R4 141
Cultivated soils,

Residue cover < 286 . e AL OB

Residue cover = 2080 DT
Grass:

SNAT-ZEASS Prarie ..o LS

Dense grasses = . SRS UOTRUOTR RN ¢ I |

Revmolageass o o cormen 0.4
Runge {nacural) . S — PO | 2 2|
Woosls. !

Lighrunderbrush . .. ... ... SOSUNN | X1+

Dense amberbrnsh Loa LR

o PP P — ——-- e s s

o

i The Mannings 5 valuea are o composiie ol isformation cangibed
by Emgman  i0848)

2 inclades specing such ns weeping Invograss, biiegross, buftmn

o, Lt i grosy, and ingdve grim scures
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I8 the only prrl nf e plant cavier sl wili obmigion ihaer fow
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Chapter 15 Tiste of Concentration

Part (30
Nahemal Engmeetisg Hamiloal

This sunplificstion is based on the fellowing assump-
tions;

e shallow steady uniform flow

* constant rainfall excess intensily {thai park of
a radn avaitable for runoff) heth temporally and
spatially

¢ Z-year, 24-hour rainfall assuming standard
NRCS vainfall intensity-duration relations apply
{Types L 11, and 1D

* minar offect ol infilivation on travet time

For sheet flow, the roughness coefficient includes the
elfects of roughness and the elfects of raindrop impact
inctuding drag over the surface; obstacles such as lit-
ter, crop ridges, and rocks: and erosion and transport
of sediment. These » values are only applicable for
flow denths of approximatety 0.1 foot or less. where
sheel flow occars. Table 15-1 gives roughness cocf-
ficient values for sheet How for various surface condi-
Lions.

Kibier and Aron {1982) and others indicated the maxi-
iium shed, flow lengah is less than 100 feer To support
the sheet flow linit of 100 feel, Merkel {2001) reviewed
a number of technical papers on sheet flow. McCuen
and Spiess (1995) indicated that use of flow length as
the limiting variable in the cquation [5-8 could lead 1o
less aceurate designs, and proposed that the limitation
should instead be based on:

1005

n

= feq. 15-9)

Table 15-2
—————

Maxionun sheet (low Jesigthes nsing the
MeCuen-Spiess lnwitation criterion

where:

n = Manning's roughness coefflciont
£ = laniting length of How, ft

5 slope, {t/ft

I

Table 15-2 provides maximum sheet flow lengths
based on the McCuen-Spiess limiting criteria for van-
ous caver type—n value—slope combinations.

Shallow concentrated tHow—After approximately
100 feet, sheet flow usually becomes shallow concen
trated flow collecring in swales, small Alls, md gullies.
Shallow concentrated flow is assuined not to have a
well-defined channel and has flow depths of 0.1 to 0.5
feet. It is assumed that shallow concentrared Aow can
he represented by one of seven flow types. The curves
i figure 154 were used 1o develop the information in
table 16-3.

To estimate shallow concentrated flow travel time,
velocities are developed using figure 13-4, in which
average velocity is a lunction of walercowse slope and
type of channel {Kent 1984). For slopes less than 0.005
foot per foot, the equations in table 15-3 may be used.

After estimating average velocity using ligure 15-4, use
equatian 15-1 [o estimate travel time for the shallow
concentrated flow segmenl.

Open channel fow— Shallow conventrsted dow

is assumed e oeeur after sheet flow ends al shallow
depths of 0.1 ta 0.5 feet, Beyond that channel flow

is assumed to acenr. Open chaanels are assimed to
begin where surveyed cross-sectional information has
been obtained, where channels are visible on aerial
photographs, or where bluelines {indicating streams)
appear o U8, Geologival Survey {18GS) quadrangle
sheets.

Manning's equation or water surface profile informa-
ton ciny be used tn estimate average fliow velocity.

PO S ortiee | Stape Length Average flow <.”_."_sn=z is mwnaly determined for the
uver type AT 3 (F) bankfull elevation,
Range a3 3401 7 o ]
. Manning's equation 15
farasy 041 04 24 .
5
i3 0 A g 14,5 Aiirig?
Wisils ! yu BABS {oq 15=10)
Honge g 5 173 n
[FE il a0 i
Wiails 1.8 _n: i 28
FE-V-NBIE May 2500 =
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Rainfall Events Listing (selected events)

Eventf Event Storm Type  Curve Mode Duration B/B Depth AMC
Name {hours) {inches)
1 2 Year Storm NOAA 24-hr C Defauit 2400 1 332 2
2 10YearStorm  NOAA24-hr C Default 2400 1 517 2
3 100 Year Storm NOAA24-hr C Default 2400 1 892 2
4 WQ NJ DEP 2-hr Default 200 1 125 2
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Area Listing (selected nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)
13,181 39 >75% Grass cover, Good, HSG A (E DA)
6,380 30 Woods, Good, HSG A (E DA)
19,561 36 TOTAL AREA
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Area Soil
{sq-ft) Group

Soil Listing (selected nodes)

Subcatchment
Numbers

19,561 HSG A
0 HSG B
0 HSG C
0 HSG D
0 Other

E DA

TOTAL AREA



Rt 83 Storage Keith NOAA 24-hr C 2 Year Storm Rainfali=3.32"

Prepared by Engineering Design Associates Printed 3/30/2023
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Summary for Subcatchment E DA: Ext. Drainage Area

Runoff = 0.00cfs @ 24.04 hrs, Volume= 3 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt=0.05 hrs
NOAA 24-hr C 2 Year Storm Rainfall=3.32"

Area (sf) CN Description
6,380 30 Woods, Good, HSG A
13,181 39 >75% Grass cover, Good, HSG A
19,561 Weighted Average
19,561 100.00% Pervious Area

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

93 26 0.0105 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=331"
3.8 165 0.0105 0.72 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

13.1 191 Total

Subcatchment E DA: Ext. Drainage Area
Hydrograph

G0k
oooo] | NOAA 24-hr C Z

0ooo] | 2 Year Storm Rainfali=3.32"
oo0o] | Runoff Area=19,561 sf
c.oco.m Runoff Volume=3 cf
0.000 Runoff Depth=0.00"
oooof | Flow Length=191"

oot | Slope=0.0105"/'

00001 | Te=13.1 min

o1 | CN=WQ

o_ooo.“

Flow {cfs)

18 20 22 24 26 28 30 32 34 36 38 40 42 44 45
Time (hours)

o A

0 2 4 6 8 10 12 14 16
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Runoff

Summary for Subcatchment E DA: Ext. Drainage Area

I

001cfs @ 13.00 hrs, Volume= 265 cf, Depth= 0.16"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10 Year Storm Rainfall=5.17"

Area (sf) CN Description

6,380 30 Woods, Good, HSG A
13,181 39 >75% Grass cover, Good, HSG A

19,561 Weighted Average
19,561 100.00% Pervious Area

Tc 'Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)

(ft/sec) (cfs)

9.3 26 0.0105 0.05 Sheet Flow,
Woods: Light underbrush n= 0400 P2=331"
3.8 165 0.0105 0.72 Shallow Concentrated Flow,

Short Grass Pasture Kv=7.0 fps

1

Flow (cfs)

3.1 191 Total

Subcatchment E DA: Ext. Drainage Area
Hydrograph

0 2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 45

NOAA 24-hr C

10 Year Storm Rainfall=5.17"
Runoff Area=19,561 sf
Runoff Volume=265 cf
Runoff Depth=0.16"
Flow Length=191"
Slope=0.0105"'""
Tc=13.1 min

CN=WQ

e ———

Time (hours)



Rt 83 Storage Keith NOAA 24-hr C 100 Year Storm Rainfali=8,92"

Prepared by Engineering Design Associates Printed 3/30/2023
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Summary for Subcatchment E DA: Ext. Drainage Area

Runoff = 0.27c¢fs @ 12.32 hrs, Volume= 2,068 cf, Depth= 1.27"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0,05 hrs
NOAA 24-hr C 100 Year Storm Rainfall=8.92"

Area (sf) CN_ Description
6,380 30 Woods, Good, HSG A
13,181 39 >75% Grass cover, Good, HSG A

19,561 Weighted Average
19,561 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) _ (feet) (ft/ft)  (ft/sec) (cfs)

9.3 26 0.0105 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.31"
3.8 165 0.0105 0.72 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

13.1 191 Total

Subcatchment E DA: Ext. Drainage Area
Hydrograph

zo>> 24-hr C
100 Year Storm Rainfall=8.92"

0.24-]
0.22] Runoff Area=19,561 sf
0.2 Runoff Volume=2,068 cf
0.18 Runoff Depth=1.27"
£ o6 Flow Length=191'
£ 0.14- Slope=0.0105 '/'
= Tc=13.1 min

CN=WQ

0-¥ _< _ .._._ T T —————e e Rl - e ..““ ol
0 2 4 6 8 10 12 14 18 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (hours}
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Summary for Subcatchment E DA: Ext. Drainage Area

[45] Hint: Runoff=Zero

Runoff 0.00cts@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt=0.05 hrs
NJ DEP 2-hr WQ Rainfall=1.25"

Area (sf) CN Description
6,380 30 Woods, Good, HSG A
13,181 39 >75% Grass cover, Good, HSG A
19,561 Weighted Average
19,561 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)

9.3 26 0.0105 0.05 Sheet Flow,
Woods: Light underbrush n=0.400 P2=331"
3.8 165 0.0105 0.72 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

13.1 191 Total

Subcatchment E DA: Ext. Drainage Area
Hydrograph

NJ DEP 2-hr

WQ Rainfall=1.25"
Runoff Area=19,561 sf
Runoff Volume=0 cf
Runoff Depth=0.00"
Flow Length=191"
Slope=0.0105"'/"
T¢c=13.1 min

CN=WQ

Flow (cfs)

O 2 4 6 8 10 12 14 16 18 20 22 24 26 26 30 32 34 35 38 40 42 44 4g
Time (hours)
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name {hours) (inches)
1 2 Year Storm NOAA 24-hr C Default 2400 1 332 2
2 10YearStorm NOAA24-hr C Default 2400 1 517 2
3 100Year Storm NOAA24-hr C Default 24.00 1 892 2
4 WQ NJ DEP 2-hr Default 200 1 125 2
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Area Listing (selected nodes)

Area CN Description

{sq-ft) {subcatchment-numbers)

5,521 39 >75% Grass cover, Good, HSG A (P DA P}
14,040 98 Paved parking, HSG A - Gravel (P DAI)
19,561 81 TOTAL AREA
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Area Soil
{sq-ft) Group

Soil Listing {selected nodes)

Subcatchment
Numbers

19,561 HSG A
0 HSG B
0 HSG C
0 HSGD
0 Other

PDAIL PDAP

TOTAL AREA
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground

(sq-ft) (sq-ft) (sq-ft) (sq-ft) {sq-ft) (sq-ft) Cover

5,521 o 0 0 0 5521 >75% Grass

cover, Good

14,040 0 0 0 0 14,040  Paved parking
19,561 0 o 0 0 19,561 TOTAL AREA
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Time span=0.00-46.00 hrs, di=0.05 hrs, 921 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP DA I: Prop. Drainage Runoff Area=14,040 sf 100.00% Impervious Runoff Depth=3.09"
Flow Length=161" Slope=0.0100"" Tc=1.7 min CN=98 Runoff=1.20¢fs 3,612 cf

SubcatchmentP DA P: Prop. Drainage Area - Runoff Area=5,521 sf 0.00% Impervious Runoff Depth=0.00"
Flow Length=25" Slope=0.1000‘/ Tc=2.4 min CN=39 Runoff=0.00 cfs 1 of

Pond IB: infiltration Basin Peak Elev=15.74' Storage=777 ¢f Infiow=1.20cfs 3,613 cf
Outflow=0.25 cfs 3,613 cf

Total Runoff Area = 19,561 sf Runoff Volume = 3,613 cf Average Runoff Depth = 2,22"
28.22% Pervious = 5,521 sf  71.78% Impervious = 14,040 sf



Rt 83 Storage Keith NOAA 24-hr C 2 Year Storm Rainfal/=3.32"
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Summary for Subcatchment P DA I: Prop. Drainage Area - Imp.

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.20cfs @ 12.08 hrs, Volume= 3,612 cf, Depth= 3.09"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2 Year Storm Rainfall=3.32"

Area (sf) CN Description
* 14,040 98 Paved parking, HSG A - Gravel
14,040 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (fi/sec) (cfs)

0.7 35 0.0100 0.86 Sheet Flow, Pavement
Smooth surfaces n=0.011 P2= 3.31"
1.0 126 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.7 161 Total

Subcatchment P DA I: Prop. Drainage Area - Imp.
Hydrograph

NOAA 24-hr C

2 Year Storm Rainfall=3.32"
Runoff Area=14,040 sf
Runoff Volume=3,612 cf
Runoff Depth=3.09"

Flow Length=161"
Slope=0.0100 '/'

Tc=1.7 min

Flow (cfs)

0-1 = ———— e Soimha -
0 2 4 6 8 10 12 14 L_Hm 18 20 22 24 26 28 30 32 34 356 38 40 42 44 48
Time (hours)




Rt 83 Storage Keith NOAA 24-hr C 2 Year Storm Rainfall=3.32"
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Summary for Subcatchment P DA P: Prop. Drainage Area - Perv.

[49] Hint: Te<2dt may require smaller dt

Runoff = 0.00cfs @ 23.98 hrs, Volume= 1 cf, Depth= 0.00"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2 Year Storm Rainfall=3.32"

Area (sf) CN Description
5,521 38 >75% Grass cover, Good, HSG A
5,521 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24 25 0.1000 017 Sheet Flow,
Grass: Dense n=0.240 P2=3.31"

Subcatchment P DA P: Prop. Drainage Area - Perv.
Hydrograph

NOAA 24-hr C
2 Year Storm Rainfall=3.32"
Runoff Area=5,521 sf
o] | Runoff Volume=1 cf
o] | Runoff Depth=0.00"
o] | Flow Length=25'

o] | Slope=0.1000 /"

o] | Tc=2.4 min

CN=39

Flow (cfs)

0 2 4 6 8 110 12 14 16 18 20 22 24 26 28 30 32 34 35 38 40 42 44 48
Time (hours)
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Summary for Pond IB: infiltration Basin

Inflow Area = 19,561 sf, 71.78% Impervious, Inflow Depth = 2.22" for 2 Year Storm event
Inflow = 1.20cfs @ 12.08 hrs, Volume= 3,613 cf

Outflow = 0.25cfs @ 12.37 hrs, Volume= 3,613 cf, Atten=79%, Lag= 16.9 min
Discarded = 0.25¢cts@ 12.37 hrs, Volume= 3,613 cf

Routing by Stor-Ind method, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
Peak Elev=15.74' @ 12.37 hrs Surf.Area= 3,342 sf Storage= 777 cf

Plug-Flow detention time= 17.6 min calculated for 3,609 cf (100% of inflow)
Center-of-Mass det. time= 17.6 min ( 771.6 - 754.0)

Volume _Invert  Avail.Storage _Storage Description
#1 15.50' 5,549 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
15.50 3,176 0 0
17.00 4,223 5,549 5,549
Device Routing Invert Qutlet Devices
#1  Discarded 15.50' 3.000 infhr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 13.00'

iscarded OutFlow Max=0.25 ¢fs @ 12.37 hrs HW=15.74' (Free Discharge)
1=Exfiltration ( Controls 0.25 cfs)
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Pond IB: infiltration Basin
Hydrograph

I_a._os.
[ Discarded

 1.20 cfs |

Inflow Area=19,561 sf
Peak Elev=15.74'
Storage=777 cf

Flow (cfs)

38 40 42 44 46

10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (hours)
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Time span=0.00-46.00 hrs, dt=0.05 hrs, 921 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP DA I: Prop. Drainage Runoff Area=14,040 sf 100.00% Impervious Runoff Depth=4.93"
Flow Length=161" Slope=0.0100"/ Tc=1.7 min CN=98 Runoff=1.88¢cfs 5,772 cf

SubcatchmentP DA P: Prop. Drainage Area - Runoff Area=5,521 sf 0.00% Impervious Runoff Depth=0.24"
Flow Length=25' Slope=0.1000"" Te¢=2.4 min CN=39 Runoff=0.01 cfs 108 ¢f

Pond IB: infiltration Basin Peak Elev=15.97' Storage=1,583 ¢f Inflow=1.88¢cfs 5,880 cf
Outflow=0.29 ¢fs 5,880 cf

Total Runoff Area = 19,561 sf Runoff Volume = 5,880 ¢f Average Runoff Depth = 3.61"
28.22% Pervious = 5,521 sf  71.78% Impervious = 14,040 sf
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Summary for Subcatchment P DA |: Prop. Drainage Area - Imp.

[49] Hint: Tc<2dt may require smaller dt

Runoff = 1.88cfs @ 12.08 hrs, Volume= 5,772 cf, Depth= 4.93"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10 Year Storm Rainfali=5.17"

Area (sf) CN__ Description
* 14,040 98 Paved parking, HSG A - Gravel
14,040 100.00% Impervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.7 35 0.0100 0.86 Sheet Flow, Pavement
Smooth surfaces n=0.011 P2=3.31"
1.0 126 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3fps

1.7 161 Total

Subcatchment P DA I: Prop. Drainage Area - Imp.
Hydrograph

21 1.88 cfs l

NOAA 24-hr C

10 Year Storm Rainfall=5.17"
Runoff Area=14,040 sf
Runoff Volume=5,772 cf
Runoff Depth=4.93"

Flow Length=161’
Slope=0.0100 /'

T¢=1.7 min

CN=98

Flow (cfs)

O 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 22 34 36 38 40 42 44 45
Time (hours)
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Summary for Subcatchment P DA P: Prop. Drainage Area - Pery.
[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.01cfs @ 12.50 hrs, Volume= 108 cf, Depth= 0.24"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10 Year Storm Rainfall=5.17"

Area (sf) CN  Description
5,621 39 >75% Grass cover, Good, HSG A
5,521 ~ 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/it)  (ft/sec) (cfs)
2.4 25 0.1000 0.17 Sheet Flow,
Grass: Dense n=0.240 P2=3.31"

Subcatchment P DA P: Prop. Drainage Area - Perv.
Hydrograph

[ 0.01 cfs |
[ NOAA 24-hr C

10 Year Storm Rainfall=5.17"
Runoff Area=5,521 sf

Runoff Volume=108 cf
Runoff Depth=0.24"
Flow Length=25'
Slope=0.1000 '1"
Te=2.4 min

CN=39

Flow {cfs)

O 2 4 6 6 10 12 14 16 18 20 22 24 26 28 30 32 34 35 33 40 42 44 48
Time {hours)
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Summary for Pond IB: infiltration Basin

Inflow Area = 19,561 sf, 71.78% Impervious, Inflow Depth= 3.61" for 10 Year Storm event
Inflow = 1.88cfs @ 12.08 hrs, Volume= 5,880 cf

Outflow = C.29cfs @ 12.54 hrs, Volume= 5,880 cf, Atten=85%, Lag= 27.4 min
Discarded = 029cfs @ 12.54 hrs, Volume= 5,880 cf

Routing by Stor-Ind methed, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
Peak Elev= 15.97" @ 12.54 hrs Surf.Area= 3,506 sf Storage= 1,583 cf

Plug-Flow detention time= 34.6 min calculated for 5,874 cf (100% of inflow)
Center-of-Mass det. time= 34.6 min ( 784.7 - 750.1)

Volume Invert Avail.Storage _ Storage Description
#1 15.50' 5,549 c¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
15.50 3,175 0 0
17.00 4,223 5,549 5,549
Device Routing _ Invert Qutlet Devices
#1  Discarded 15.50' 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 13.00’

Hnmama Ocﬂm_oigmxuo.mooﬁm@._N.mf:mI<<n._m.mu.A_uqmm_ummo:m_dmv
=Exfiltration ( Controls 0.29 cfs)
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Pond IB: infiltration Basin

Hydrograph
“ _U_._.noin_ d
“ Inflow Area=19,561 sf
Peak Elev=15.97'
Storage=1,583 cf
g
P
| 0.29 cfs |

8 10 12 14 16 18 20 22 24 26 28 30
Time (hours)
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Time span=0.00-46.00 hrs, dt=0.05 hrs, 921 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP DA [: Prop. Drainage Runoff Area=14,040 sf 100.00% Impervious Runoff Depth=8.68"
Flow Length=161" Slope=0.0100"/" Tc=1.7 min CN=98 Runoff=3.26cfs 10,155 cf

SubcatchmentP DA P: Prop. Drainage Area - Runoff Area=5,521 sf 0.00% Impervious Runoff Depth=1.57"
Flow Length=25" Slope=0.1000""" Tc=2.4 min CN=39 Runoff=022 cfs 720 cf

Pond IB: infiltration Basin Peak Elev=16.54' Storage=3,665¢f Inflow=3.46cfs 10,875 cf
Outflow=0.37 cfs 10,875 cf

Total Runoff Area = 19,561 sf Runoff Volume = 10,875 cf Average Runoff Depth = 6.67"
28.22% Pervious = 5,521 sf  71.78% Impervious = 14,040 sf
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Summary for Subcatchment P DA I: Prop. Drainage Area - Imp.

[49] Hint: Tc<2dt may require smaller dt

Runoff = 3.26cfs@ 12.08 hrs, Volume= 10,155 cf, Depth= 8.68"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100 Year Storm Rainfall=8.92"

Area (sf) CN Description
* 14,040 98 Paved parking, HSG A - Gravel
14,040 100.06% Impervious Area

Tc Length Slope Velocity Capacity Description
~ (min)  (feet) (ft/ft)  (ft/sec) (cfs)

0.7 35 0.0100 0.86 Sheet Flow, Pavement
Smooth surfaces n=0.011 P2=3.31"
1.0 126 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.31ps

1.7 161 Total

Subcatchment P DA I: Prop. Drainage Area - Imp.
Hydrograph

NOAA 24-hr C

100 Year Storm Rainfall=8,92"
Runoff Area=14,040 sf

Runoff Volume=10,155 cf
Runoff Depth=8.68"

Flow Length=161"
Slope=0.0100 '/

Te=1.7 min

CN=98

Flow (cfs)

14

™ TTe e p————— T - .. T .. ._. . ' ..
1 12 44 16 18 20 22 24 28 28 30 32 34 36 38 40 42 44 48
Time (hours)
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Summary for Subcatchment P DA P: Prop. Drainage Area - Perv.

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.22cfs @ 12.11 hrs, Volume= 720 cf, Depth= 1.57"
Routed to Pond IB : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100 Year Storm Rainfall=8.92"

Area (sf) CN Description
5,521 39 >75% Grass cover, Good, HSG A
_m.mm._ 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (fi/ft)  (ft/sec) (cfs)
2.4 25 0.1000 0.17 Sheet Flow,
Grass: Dense n=0.240 P2=3.31"

Subcatchment P DA P: Prop. Drainage Area - Perv.

Hydrograph
24 _ [ty
0211 NOAA 24-hr C
e 100 Year Storm Rainfall=8.92"
0.187 Runoff Area=5,521 sf
ored Runoff Volume=720 cf
.15 Runoff Depth=1.57"
13 Flow Length=25'
Slope=0.1000 '/
Te=2.4 min
OZHS

0.134
0.12]
0.14
0.1
0.093
0.08-
0.07
0.06]
0.05
0.044
0.03
0.024
001 _ R e
[ | — e — __ e e 2 > ; z - N :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (hours)

Flow {cfs)

A A
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Summary for Pond IB: infiltration Basin

Infiow Area = 19,561 sf, 71.78% Impervious, Inflow Depth = 6.67" for 100 Year Storm event
Inflow = 346 cfs @ 12.09 hrs, Volume= 10,875 cf

Outflow = 0.37cfs @ 12.78 hrs, Volume= 10,875 cf, Atten=89%, Lag= 41.4 min
Discarded = 0.37cfs @ 12.78 hrs, Volume= 10,875 cf

Routing by Stor-Ind method, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
Peak Elev=16.54' @ 12.78 hrs Surf.Area= 3,899 sf Storage= 3,665 cf

Plug-Flow detention time= 74.6 min calculated for 10,864 cf (100% of inflow)
Center-of-Mass det. time= 74.6 min ( 823.0 - 748.4 )

Volume Invert _ Avail.Storage _Storage Description
#1 15.50' 5,549 cf Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
15.50 3,175 0 0
17.00 4,223 5,549 5,549
Device Routing Invert Outlet Devices
#1 Discarded 15.50" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 13.00'

iscarded OutFlow Max=0.37 cfs @ 12.78 hrs HW=16.54' (Free Discharge)
1=Exfiltration ( Controls 0.37 cfs)
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Pond IB: infiltration Basin
Hydrograph

M Inflow
£ Discarded

| 3.46 cfs |

Inflow Area=19,561 sf
Peak Elev=16.54'
Storage=3,665 cf

Flow (cfs)

[ 0.37 cfs |

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42
Time (hours)

44 a8



Rt 83 Storage Keith NJ DEP 2-hr WQ Rainfall=1.25"

Prepared by Engineering Design Associates Printed 3/30/2023
HydroCAD® 10.20-2¢ s/n 01171 © 2021 HydroCAD Software Solutions LLC Page 21

Time span=0.00-46.00 hrs, dt=0.05 hrs, 921 points
Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP DA I: Prop. Drainage Runoff Area=14,040 sf 100.00% Impervious Runoff Depth=1.03"
Flow Length=161" Slope=0.0100"" Tc=1.7 min CN=98 Runoff=0.96 cfs 1,210 cf

SubcatchmentP DA P: Prop. Drainage Area - Runoff Area=5,521 st 0.00% Impervious Runoff Depth=0.00"
Flow Length=25" Slope=0.1000"" Tc=2.4 min CN=39 Runoff=0.00 cfs 0 cf

Pond |B: infiltration Basin Peak Elev=15.66' Storage=533 ¢f Inflow=0.96 cfs 1,210 cf
Outflow=0.24 cfs 1,210 cf

Total Runoff Area = 19,561 sf Runoff Volume = 1,210 cf Average Runoff Depth = 0.74"
28.22% Pervious = 5,521 sf 71.78% Impervious = 14,040 sf
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Summary for Subcatchment P DA I: Prop. Drainage Area - Imp.

[49] Hint: Tc<2dt may require smaller dt

Runoff = 096cfs@ 1.05 hrs, Volume= 1,210 cf, Depth= 1.03"
Routed to Pond B : infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr WQ Rainfall=1.25"

Area (sf) CN__ Description
* 14,040 98 Paved parking, HSG A - Gravel
14,040 100.00% Impervious Area

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

07 35 0.0100 0.86 Sheet Flow, Pavement
Smooth surfaces n=0.011 P2=3.31"
1.0 126 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.7 161 Total

Subcatchment P DA I: Prop. Drainage Area - Imp.
Hydrograph

NJ DEP 2-hr

WQ Rainfall=1.25"
Runoff Area=14,040 sf
Runoff Volume=1,210 cf
Runoff Depth=1.03"
Flow Length=161"
Slope=0.0100 "'/

Tc=1.7 min

CN=98

Flow (cfs)

om&mm._o._n:_A.m3»0»&2wmmmuomugmmmmaoaniam
Time (hours)
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Summary for Subcatchment P DA P: Prop. Drainage Area - Perv.

[49] Hint: Te<2dt may require smaller dt
[45] Hint: Runoff=Zero

Runoff = 000cfs@ 0.00 hrs, Volume= 0 cf, Depth= 0.00"
Routed to Pond IB ; infiltration Basin

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NJ DEP 2-hr WQ Rainfall=1.25"

Area (sf) CN  Description
5521 39 _ >75% Grass cover, Good, HSG A
5,521 100.00% Pervious Area

Tc Llength Slope Velocity Capacity Description
(min)  (feet) . (ffft) (ft/sec) (cfs)
24 25 0.1000 0.17 Sheet Flow,
Grass: Dense n=0.240 P2=3.31"

Subcatchment P DA P: Prop. Drainage Area - Perv.
Hydrograph

NJ DEP 2-hr

WQ Rainfall=1.25"
Runoff Area=5,521 sf
Runoff Volume=0 cf

£ Runoff Depth=0.00"
5 Flow Length=25'
Slope=0.1000 */'

Tc=2.4 min

CN=39

7 o e

18 20 22 24 26 28 30
Time (hours)
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Summary for Pond IB: infiltration Basin

Inflow Area = 19,561 sf, 71.78% Impervious, Inflow Depth = 0.74" for WQ event

Inflow = 0.9 cfs@ 1.05hrs, Volume= 1,210 cf

Outflow = 024cfs@ 1.25 hrs, Volume= 1,210 cf, Atten=75%, Lag= 12.0 min
Discarded = 024cfs@ 1.25hrs, Volume= 1,210 cf

Routing by Stor-Ind method, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
Peak Elev= 15.66' @ 1.25 hrs Surf.Area= 3,290 sf Storage= 533 cf

Plug-Flow detention time= 20.8 min calculated for 1,209 cf (100% of inflow)
Center-of-Mass det. time= 20.8 min ( 88.1 - 67.3 )

Volume Invert Avail.Storage  Storage Description
#1 15.50' 5549 c¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) - (sg-ft) (cubic-feet) (cubic-feet)
15.50 3,175 0 0
17.00 4,223 5,549 5,549
Device Routing invert Qutlet Devices
#1 Discarded 15.50" 3.000 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 13.00"

iscarded OutFlow Max=0.24 cfs @ 1.25 hrs HW=15.66' (Free Discharge)
1=Exfiltration ( Controls 0.24 cfs)



Rt 83 Storage Keith
Prepared by Engineering Design Associates

HydroCAD® 10.20-2¢ sin 01171 © 2021 HydroCAD Software Solutions LLC

NJ DEP 2-hr WQ Rainfali=1.25"
Printed 3/30/2023

Flow {cfs)

Page 25
Pond IB: infiltration Basin
Hydrograph
W Infiow
M Discarded

Inflow Area=19,561 sf
Peak Elev=15.66"
Storage=533 cf
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Figure 21-1
Point Discharge and Downstream Stability Analysis Procedure
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{no infiltration)

¥
Defined Waterway?

Yes
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Predeveloped Predeveloped
Peak flow Rate? Peak flow Rate? _

Is channel stable
under design
discharge?

Yes

Table 21-3 Apply? Yeos
< ®|  (No Ag discharge)

F Y

h 4

No

Modify channe! to
slable condition

Construct
conveyarice
structure

¥

r

@
Downstream Stability
Analysis

_
: ¥

h 4
F 3

-
Use new or exisling Reduce peak flows to
watershed model to 50% and 75% of
assess downstream predeveloped peak
channe! stability rates for 2 and 10 yr
y storms. Infillration 0K

21-3




PDAP

Prop. DrainageX\rea - pProp /MDrainage Area -
Perv. Imp.

IB ES

Infiltration Basin
Emergency Spillway

Reach } E Routing Diagram for Rt 83 Storage Keith

Prepared by Engineering Design Associates, Printed 3/30/2023
HydroCAD® 10.20-2¢ s/n 01171 © 2021 HydroCAD Software Solutions LLC

& =




Rt 83 Storage Keith

Prepared by Engineering Design Associates Printed 3/30/2023
HydroCAD® 10.20-2¢_s/n 01171_© 2021 HydroCAD Software Solutions LLC Page 2

Rainfall Events Listing (selected events)

Event# Event Storm Type Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 25YearStorm NOAA24-hr C Default 2400 1 6.48 2
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Area Listing (selected nodes)

Area CN Description
(sq-ft) (subcatchment-numbers)
5,521 39 >75% Grass cover, Good, HSG A (P DA P)
14,040 98 Paved parking, HSG A - Gravel (P DA |)
19,561 81 TOTAL AREA
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Soil Listing (selected nodes)

Area Soil Subcatchment
(sq-ft}y  Group Numbers
19,561 HSG A PDAILPDAP
0 HSG B
0 HSG C
0 HSGD
0 Other
19,561 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground

(sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) (sq-ft) Cover

5,521 0 0 0 0 5521 >75% Grass

cover, Good

14,040 0 0 0 0 14,040 Paved parking
19,561 0 0 0 0 19,561 TOTAL AREA

rn
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Time span=0.00-46.00 hrs, dt=0.05 hrs, 921 points
Runoff by SCS TR-20 method, UH=Deimarva, Weighted-Q
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

SubcatchmentP DA I: Prop. Drainage Runoff Area=14,040 sf 100.00% Impervious Runoff Depth=6.24"
Flow Length=161" Slope=0.0100"" Tc=1.7min CN=98 Runoff=2.37 cfs 7,302 cf

SubcatchmentP DA P: Prop. Drainage Area - Runoff Area=5521 sf 0.00% Impervious Runoff Depth=0.59"
Flow Length=25' Slope=0.10007 Tc=2.4 min CN=39 Runoff=0.04 cfs 272 cf

Pond IB ES: Infiltration Basin Emergency Peak Elev=16.98' Storage=5,476 cf Inflow=2.39cfs 7,575 of
Outflow=1.74 cfs 7,575 cf

Total Runoff Area = 19,561 sf Runoff Volume =7,676 cf Average Runoff Depth = 4.65"
28.22% Pervious = 5,521 sf  71.78Y% Impervious = 14,040 sf
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Summary for Subcatchment P DA I: Prop. Drainage Area - Imp.

[49] Hint: Tc<2dt may require smalier dt

Runoff = 237 cfs @ 12.08 hrs, Volume= 7,302 cf, Depth= 6.24"
Routed to Pond IB ES : Infiltration Basin Emergency Spillway

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 25 Year Storm Rainfall=6.48"

Area (sf) CN Description
* 14,040 98 _Paved parking, HSG A - Gravel
14,040 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) __ (feet) (ft/ft)  (ft/sec) (cfs)

0.7 35 0.0100 0.85 Sheet Flow, Pavement
Smooth surfaces n=0.011 P2=3.31"
1.0 126 0.0100 2.03 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.7 161 Total

Subcatchment P DA |: Prop. Drainage Area - Imp.
Hydrograph

NOAA 24-hrC

25 Year Storm Rainfall=6.48"
Runoff Area=14,040 sf
Runoff Volume=7,302 cf
Runoff Depth=6.24"

Flow Length=161'
Slope=0.0100 /"

Tc=1.7 min

CN=98

Flow (cfs)

0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (hours)
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Summary for Subcatchment P DA P: Prop. Drainage Area - Perv.
[49] Hint: Tc<2dt may require smaller dt

Runoff = 004cfs@ 12.15 hrs, Volume= 272 cf, Depth= 0.59"
Routed to Pond IB ES : Infiltration Basin Emergency Spillway

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-Q, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 25 Year Storm Rainfall=6.48"

Area (sf) CN Description
5521 39 >75% Grass cover, Good, HSG A
5,521 , 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
2.4 25 0.1000 0.17 Sheet Flow,
Grass: Dense n=0.240 P2=3.31"

Subcatchment P DA P: Prop. Drainage Area - Perv.

Hydrograph
o.oi.“ [HRuncf

a0 NOAA 24-hr C

bpent 25 Year Storm Rainfall=6.48"

0004 Runoff Area=5,521 sf

003 Runoff Volume=272 cf

= oo Runoff Depth=0.59"

€ oozs: Flow Length=25'

3 Slope=0.1000 '/

MM“M Tc=2.4 min

0014 CN=39
0.012
0.2.“
o.oom.w
o.comlw
o.ooh.um
o.oom@
o...
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Summary for Pond IB ES: Infiltration Basin Emergency Spillway

Inflow Area = 19,561 sf, 71.78% Impervious, inflow Depth = 4.65" for 25 Year Storm event
Inflow = 2.39cfs @ 12.09 hrs, Volume= 7,575 cf

Outflow = 1.74cfs @ 12.14 hrs, Volume= 7,575 cf, Atten=27%, Lag= 3.4 min
Primary = 1.74 cfs @ 12.14 hrs, Volume= 7,575 cf

Routing by Stor-Ind method, Time Span= 0.00-46.00 hrs, dt= 0.05 hrs
Starting Elev= 16.75' Surf.Area= 4,048 sf Storage= 4,515 cf
Peak Elev= 16.98' @ 12.14 hrs Surf Area= 4,211 sf Storage= 5,476 cf (961 cf above star)

Plug-Flow detention time= 367.9 min calculated for 3,060 cf (40% of inflow)
Center-of-Mass det. time= 21.5 min ( 770.7 - 749.2 )

Volume Invert Avail.Storage Storage Description
#1 16.50' 5,549 c¢f Custom Stage Data (Prismatic)Listed below (Recalc)
Elevation Surf.Area Inc.Store =~ Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
15.50 3175 0 0
17.00 4,223 5,549 5,649
Device Routing Invert OQutlet Devices
#1  Primary 16.75" 5.0'long + 4.0/ SideZ x 1.0’ breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00
Coef. (English) 2.69 2.72 2.75 2.85 2.98 3.08 3.20 3.28 3.31
3.30 3.31 3.32

.ﬂh::m? OutFlow Max=1.72 cfs @ 12.14 hrs HW=16.98' (Free Discharge)
1=Broad-Crested Rectangular Weir {Weir Controls 1.72 cfs @ 1.25 fps)
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Pond IB ES: Infiltration Basin Emergency Spillway
Hydrograph

M Inflow i
M Primary

Inflow Area=19,561 sf
Peak Elev=16.98"

(174 cfs | Storage=5,476 cf

Flow (cfs)
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Time (hours)
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Standards for Soil Erosion and Sediment Control in New Jersey

Point of Discharge - Methods for Achieving Stability

1.

January 2014

No well-defined waterway below the point of discharge:

Stability cannot be achieved by the allowable velocity method since there can be no determination
where the runoff will concentrate. A land-form not previously subjected to concentrated water
flow will become unstable.

Stability can be achieved by one of the following alternatives:

a.  Retain pre-existing runoff characteristics. Do not increase the amount and rate of runoff for
the development and do not concentrate flows.

b. Where there is no well defined channel, no sandy condition, no trees or brush to substantially
concentrate the flows and it can be reasonably assumed that the flow will disperse overa
broad area. The combinations of slopes and soils in table 21-1 and the following criteria are
considered stable for flows of 10cfs or less for a 25 year, 24hr design storm.

Table 21-1 Non-Erosive Velocities for Point Discharges

Maximum Stable Slope for Point Discharges
for Various Soils

Soil Type Perennial, Natural Vegetation
Maximum Slope (%)
Sands 1.8
Sandy loam 20
Silt loam, loam 25
Sandy clay loam 35
Clay loam 5.0
Graded loam to gravel 8.0

Stability Criteria (ih conjunction with table 21-1)

elw 16:4 > /6%

21y’
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The maximum discharge rate shall be 10 cfs or less for the twenty-five (25) year storm.,

Multiple outlets may be utilized to reduce individual outlet flow rates to levels below the
thresholds noted above. Qutlets should be spaced no closer than 50 fit horizontally to

avoid re-mixing of flows

Flow over the outlet area shall be less than 0.5 cfs/ft. Designers shall not design
excessive widths which will cause flows to concentrate.

Conduit outiet protection shall be provided in accordance with that Standard and may
include: flat aprons, preformed scour holes, impact basins, stilling wells, plunge pools, etc.
Level spreaders are not an acceptable design.

Topography shows broad uniform outlet area where flows will not concentrate.

21-4

Return to TOQ

4



SEDIMENT BAY
CALCULATIONS



wo_Lovebay  Sizny

Engineering Design Associates e d A
5 Cambridge Drive
Ocean View, NJ 08230 CALCULATED BY oate % / NJ‘\M gz3
(609)390-0332
CHECKED BY DATE
SCALE

WA Vslume = 2 ef

T PR A RNIR;
| Resin r el T

L Size 2 st

DONM ST WL § Hom e st SAE § s bdandt



RIP-RAP SLOPE
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GROUNDWATER
RECHARGE ANALYSIS



Jersey Annual Groundwater Recharge Analysis (based on GSR-32) Project Name: Rt 83 Storage - Keith
unduater Average
veadsheet Selact Township | A";:;" P c;:’::‘:;"f Description: 9826 - Groundwater Recharge
20
bes 2002 CAPE_MAY CO., DENNIS TWP 43.2 1.33 Analysis Date: 03/27/23
Pre-Developed Conditions Post-Developed Conditions
Annual Annual Annual Annual
Sagur:::nt (:cx) TR-55 Land Cover Soil Rat::':;rge R?::.nr}g. se';:gm [ ::':ai , TR:55 Land Cover Soil Rec;::;rge R?::;tr)ge
1] 0.14546 Woods Dowmer 11.6 6,189 1| 0.12674 Open space Downer 12,5 5746
2 | 0.30259 Open space Downer 125 13,719 2 | 0.32231 Impervious areas 0.0 -
3 3
4 4
- 5
] ]
7 7
8 8
9 9
10 e
i 11
1z 12
13 13
14 14
18 15
“Tolal Tofal Tolal Tolal |
Annual Annual Annual Annual
Total = 0.4 Recharge Recharge Total = 0.4 Recharge Recharge
(in} (cu-fi} {in) {eu ity
12,2 19,909 Annual Recharge Requirements Calculation i 3.5 5,746
Imp‘?r:.r.l::us
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (0.1} 14,040
Post-Development Annual Recharge Deficit= 14,162  |{cubic feet)
For each land segmen, first enter the area, then select TR-55 Land Cover, then select Scil. Start from the top of the table
and procasd downward. Don't leave blank rows (with A=) in batween your segment eniries. Rows with A< will nol ba Recharge Efficiency Parameters Calculations (area averages)
displayad or used in ious areas cutside of standand lts sakect Impervious Arass® as the Lang Cover. RWC= #N/A (in} DRWC= #N/A (in)
Soil type for imparvioys areas are anly required if an bnfitiration facility will be built within (hese areas. ERWC = #N7a (in) EDRWC= #N/A (in}




| Project Name Description IAnalysis Date BMP or LID Type
Rt 83 Storage - Keith 9826 - Groundwater Recharge 03/27/23 |infitration Basin
Recharge BMP Input Parsmeters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Valu Unit Parameter Symbol Value  LUnit
Empty Portion Inches of Runoff '
BMP Area ABMP 32000 sq.ft of RWC under Post-D ERWC .04 in Qdesign .21 in
to capture
Natural Recharge
IBMP Effective Depth, R ERWC Modified to . Inches of Rainfall . .
his is the design variable —— Gk n consider dEXC e e n to capture el s "
Upper level of the BMP Empty Portion ;
surface (negative if above | gBMPU 120 |in of RWE under Infill, RERWC 001 in :‘:‘:":’if 'P m“:f:a 121 |in
ground) BMP 'g. over Imp.
[Depth of lower surface of . Runoff Captured .
BMP, must be>=dBMPu 28 7.0 . Avg. over imp. Area e in
Post-development Land
Segment Location of BMP , SegBMP 2 unitless
npul Zero if Location i$ distributed
r undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/AImp Aratio 0.82 unitless Volume Balance-> OK
BMP Volume VBMP 66 [cu. dBMP Check—-> OK
| Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Checle—» OK
0st-D Deficit Recharge
'E;r desired recharge Vdef 3,936 Jeuft Cg{:l '::LBMP Lol 3,936 |cu.ft
olume) BMP Location=--> OK
N Reprasents
P"?‘D "t"lpemL,'S frea | aime 3812 [sqnt Avg BMP Racharge 93.7%  |% Infiltration
(or target Impervious ) Siln f Recharged |OTHER NOTES
Root Zone Water Capacity | RWC 19 |in il 77.4%
o pacity . became Runoff % Pdesign is accurate only after BMP dimensions are updated |6 make rech volume= deficit volume, The pertian
RWGC Modified to . “YRunoff
iconsider dEXC — bl n {Infitrated 38.5% % of BMP infillration prier to filing and the area accupied by BMP are ignared in these calcutations. Results are
S . YoRunoff
(Climatic Factor C-tactor 1.33 LIS Recharged 10.1% % senselive 1o dBMP, make sure dBMP selected is small enough for BMP to emply in less than 3 days. For land
. %Rainfall
\verage Annual P Pavg K2 n Recharged 7% % JSegment Location of BMP if you select “impervious arsas™ RWE will be ménimal but not 2ere as delermined by
Rechange Requirement dr 34 in
over Imp. Area i [the 3cil type and 3 shallow rool zone for this Land Cover allawing consideration of lateral fiow and olher losses

How to solve for different recharge volumes: By default the spreadsheet assigns the values of total deficit recharge volume "Vdef and total proposed impervious area "Aimp" from the “Annual Recharge™ sheet ta "Vdef'
and "Aimp" on this page. This allows solution for a single BMP ta handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smatler BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your farget value and Aimp to impervious area directly connected to your infiltration facility and then solve for ABMP or
dBMP. To go back to the default configuration clik the *Default Vdef & Aimp" button,




GROUNDWATER
MOUNDING



GROUNDWATER RECHARGE MOUNDING ANALYSIS

BLOCK 261 LOT 15.02
DENNIS TOWNSHIP, CAPE MAY COUNTY, NJ
STORMWATER BASIN
EDA 9826
1. Recharge Rate (in./hr) = 3 in‘hr (K-4, with factor of safety = 2)
2. Specific yield - 0.15
3 Horizontal Hydraulic Conductivity (f/day) = 15 in/hr
4, Basin Dimensions = 50’ x 50°
X=25
Y =25
5. Initial Thickness of Saturated Zone = 1o
6. Duration of infiltration Period (days) = (100-yr storm volume, CF) x (12 in/ft)
(Infiltration Area, SF) x (Recharge Rate, in/hr)
t=(10,554 x 12)/(3200 x 3) = 13.19 Hrs
Recharge Rate = 3in/hr
Specific yield = 0.15
Horizontal Hydraulic Conductivity = 15 in/hr
Width = 25°
Length = 25°
Duration of infiltration = 13.19 Hrs
Thickness of Saturation Zone = 10.00°
Seasonal High Water Elevation = 13.00
Max Ground Water Mounding Height (SHWT + Ah) - 15.465*

Botton of Basin Elevation = 15.50
*Basin mounding modified to adjusted recharge rate and duration of infiltration as per Chapter 13 of the
NIBMP. See tabie below for initial and other adjusted model values.

Recharge Rate, R (in/hr) Duration of infiltration, t (Hrs) Mounding Height (Ft)
3.00 13.19 7.261
1.50 26.38 4.890
0.53 72.00 2.465

Groundwater Mounding Analysis

A groundwater mounding analysis was performed in association with the proposed infiltration basin.
It has been determined that at distance of 100 feet that the height or elevation of the seasonal highwater
elevation will increase by 0.489 feet (6 inches) during the 100 year storm event.

This slight increase will have little impact on the basin bottom or the surrounding adjacent properties,
buildings, adjacent water bodies, wetlands or subsurface structures. It has been determined that seasonal high
water is at elevation 13.00. Groundwater mounding associated with the proposed basin will increase this
elevation to 15,47 for the 100 year storm event at 72 hours, with an adjusted recharge rate, below the proposed
basin bottom elevation of 15.50.



Input Values

0.53 R Recharge rate (permeability rate) {in/hr)
Specific yield, Sy (dimensionless}
0.150 Sy default value is 0.15; max value is 0.2 provided that a lab test data is submitted
Horizental hydraulic conductivity {in/hr)
15.00 Kh Kh = SxRecharge Rate {R} in the costal plan; Kh=R outside the coastal plan
25.000/ X 1/2 length of basin (x direction, in feet)
25.000 y 1/2 width of basin (y direction, in feet)
72.00 t Duration of infiltration period (hours)
10.00 hi{0) Initial thickness of saturated zone [feet]
h{maxj Maximum thickness of saturated zone [beneath center of basin at end of infiltration period)
Bh{max) Maximum groundwater mounding {beneath center of basin at end of infiltration period)
Distance from

Ground-water center of basin in x
Mounding, in feet directian, in feet

0
- Re-Calculate Now
20 i
30 Groundwater Mounding, in feet
a0 3.000
50
60 2500 fo
80 24000
100
1500 |
1000 - s S
.our..ﬂ... e
0500 S ——
0000
] 10 20 20 40 S0 &0 70 80 0 100 110

Disclaimer

This spreadsheet solving the Hantush (1967) equation for ground-water mounding beneath an infiltration basin is made
available to the general public as a convenience for those wishing to replicate values documented in the USGS Scentific
Envestigations Report 2010-5102 “Groundwater mounding beneath hypothetical stormwater infiltration basins” or to
calculate values based on user-specified site conditions. Any changes made to the spreadsheet {other than values
identifled as user-specified) after transmission from the USGS could have unintended, undesirable consequences. These
consequences could include, but may not be limited to: erroneous output, numerical instabllities, and viclations 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
spreadsheet, the user is responsible for documenting the changes and justifying the results and conclusions.
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TEST PIT #1

DEPTH DESCRIPTION

0”- 6" 10YR 4/2 Dark Grayish Brown, Sandy Loam, Subangular Blocky, Friable

6"- 25" 10YR 6/4 Light Yellowish Brown, Sandy Loam, Subangular Blocky, Friable

25"- 36" 10YR 7/6 Yellow, Loamy Sand, Subangular Blocky, Friable

36"- 120 10YR 6/2 Light Brownish Gray, Fine Sand, Single Grain, Loose w/mottles of
10YR 8/1 White, Few, Fine & Faint

Depth of Seasonal High Water: 36"

Depth of Groundwater: 76"

Date Performed: 3/3/2023

Performed By: Christopher J. Carey, LLA

TEST PIT #2

DEPTH DESCRIPTION

0"- 5" 10YR 4/1 Dark Gray, Sandy Loam, Subangular Blocky, Friable

5"- 19" 10YR 6/4 Light Yellowish Brown, Sandy Loam, Subangular Blocky, Friable

19"- 23" 10YR 7/6 Yellow, Sandy Loam, Subangular Blocky, Friable

23"-30" 10YR 6/6 Brownish Yellow, Loamy Sand, Subangular Blocky, Friable

30"- 41" 10YR 6/4 Light Yellowish Brown, Loamy Sand, Subangular Blocky, Friable
w/mottles of 10YR 7/1 Light Gray, Few, Fine & Faint

41"- 120" 10YR 7/2 Light Gray, Fine Sand, Single Grain, Loose w/mottles of
10YR 7/6 Yellow, Few, Fine & Faint

Depth of Seasonal High Water: 30"

Depth of Groundwater: 63"

Date Performed: 3/3/2023

Performed By: Christopher J. Carey, LLA

TEST PIT #3

DEPTH DESCRIPTION

0"- 6" 10YR 4/2 Dark Grayish Brown, Sandy Loam, Subangular Blocky, Friable

6"- 18" 10YR 6/4 Light Yellowish Brown, Sandy Loam, Subangular Blocky, Friable

18- 29" 10YR 5/6 Yellowish Brown, Sandy Loam, Subangular Blocky, Friable

29"- 36" 10YR 7/6 Yellow, Loamy Sand, Subangular Blocky, Friable

36"- 87* 10YR 6/4 Light Yellowish Brown, Fine Sand, Single Grain, Loose w/mottles of
LOYR 8/1 White, Few, Fine & Faint

87"- 120" 10YR 7/1 Light Gray, Fine Sand, Single Grain, Loose w/mottles of
10YR 7/6 Yellow, Common, Medium & Distinct

Depth of Seasonal High Water: 36"

Depth of Groundwater: 72"

Date Performed: 3/3/2023

Performed By: Christopher J. Carey, LLA

ClCit

Final/EDA/9826/TP1-3



10.

11.

13.

14,

Keith - EDA #9826
Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL PERMEABILITY CLASS RATING DATA MUNICIPALITY — Dennis Townskip

Test Number__] Replicate Letter A

Sample Depth 63" Soil Pit Boring Number__TP#1 _ Date Collected 3/3/2023

Coarse Fragment Content

Total Wi, of Sample, W.T., Grams (g)__ 406.9

Wt, of Material Retained on 2 mm Sieve, W.C.F,g__ 10.5
Wt. % Coarse Fragment (W.C.F/W.T. x 100}.__2.6%

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt. _39.8

Hydrometer Calibration, Re__ 4
Temperature of Suspension, °F__ 71°

Hydrometer Reading - 40 Sec., g, R1__7

Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, R1' 3.6

Hydrometer Reading - 2 Hrs., g, R2 5

Temperature of Suspension, °F__71°
Corrected Hydrometer Reading, g, R2' 1.6
% Sand = (39.8 - 3.6)/39.8 x 100 =__ 90.9%
% Clay = 1.6/39.8x 100=___ 4%

Sieve Analysis:

{a) Oven Dry Wt. (2 Hrs., 105° C) Total Sand Fraction
{Soil Retained in 0.047 mm Sieve), g 36.8

(b} Wt of Fine Plus Very Fine Sand Fraction
{Sand Passing 0.25 mm Sieve), g _ 35.7

(¢} % Fine Plus Very Fine Sand (b/a)__97%

Soil Morphology (Natural Soil Samples Only):
Structure of Soil Horizon Tested
Consistence of Soil Horizon Tested: Dry Moist

Soil Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)
K-4 (Adjusted)

I HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" IS TRUE AND

ACCURATE. 1 AM AWARE THAT FALSIFICATION OF DATA IS A VIOLATION OF THE WATER POLLUTION

CONTROL ACT (N.J.S.A.) 58:10A-1 et seq.) AXD IS SUBJECT TO PENALTIES AS PRESCRIBED IN N.J.A.C. 7:14-8.
-

SIGNATURE OF, SOII, EVALUATOR _
DATE %\ S /22 o
SIGNATURE OF PROFESSIONAL ENGINEER ] /A -
LICENSE NUMBER _ 32 4A% ’




14.

Keith - EDA #9826
Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL PERMEABILITY CLASS RATING DATA MUNICIPALITY — Dennis Townshi

Test Number__1 Replicate Letter__ B

Sample Depth 63" Soil Pit Boring Number_ TP#1__ Date Collected 3/3/2023

Coarse Fragment Content

Total Wt. of Sample, W.T., Grams (g} 406.9

Wt. of Material Retained on 2 mm Sieve, W.C.F,, 10.5
Wt. % Coarse Fragment (W.C.F/W.T. x 100):_ 2.6%

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt. _39.8

Hydrometer Calibration, Rc__ 4
Temperature of Suspension, °F__71°

Hydrometer Reading - 40 Sec., g, R1__ 7

Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, R1'__ 3.6

Hydrometer Reading - 2 Hrs., g, R2 6

Temperature of Suspension, °F__71°
Corrected Hydrometer Reading, g, R2'_ 2.6
% Sand = (39.8 - 3.6)/39.8 x 100 =__ 90.9%
% Clay = 2.6/39.8x 100 = 4%

Sieve Analysis:
{a) Oven Dry Wt. (2 Hrs., 105° C) Total Sand Fraction
(Soil Retained in 0.047 mm Sieve), g_ 363
{(b) Wt of Fine Plus Very Fine Sand Fraction
(Sand Passing 0.25 mm Sieve),g _ 326
{c) % Fine Plus Very Fine Sand (b/a)__89.8%

Soil Morphology (Natural Soil Samples Only):
Structure of Soil Horizon Tested
Consistence of Soil Horizon Tested: Dry Moist

Soil Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)
K-4 (Adjusted)

[ HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" IS TRUE AND
ACCURATE. [ AM AWARE THAT FALSIFICATION OF DATA 1S A VIOLATION OF THE WATER POLLUTION
CONTROL ACT (N.J.S.A.) 58:10A-1 et mnn_.§ 1S SUBJECT TO PENALTIES AS PRESCRIBED IN N.J.A.C. 7:14-8.

SIGNATURE OF SOIL EVALUATOR ﬂ.\\\\\ %&\ —

DATE Y1523 T
SIGNATURE OF PROFESSIONAL ENGINEER JIITII Y —
LICENSE NUMBER_ 2244%

Finah\EDA...9826/K-4 Adjusted/TPI



Keith - EDA #9826
Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL PERMEABILITY CLASS RATING DATA MUNICIPALITY - Dennis Township

Test Number _1 Replicate Letter __ A

Sample Depth_60" Soil Pit Boring Number_ TP#2  Date Collected 3/3/2023

Coarse Fragment Content

Total Wt. of Sample, W.T., Grams (g} 380

Wt. of Material Retained on 2 mm Sieve, W.CF,, 13.4
Wt. % Coarse Fragment (W.C.F/W.T. x 100):_ 3.5%

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt. _ 40

Hydrometer Calibration, Re__ 4
Temperature of Suspension, °F___71°

Hydrometer Reading - 40 Sec., g, R1__6

Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, Ri’ 26

Hydrometer Reading - 2 Hrs., g, R2 5
Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, R2'___ 1.6
% Sand = {40 -2.6)/40 x 100=__93.5%
% Clay = 1.6/40 x 100 = 4%

Sieve Analysis:

(a) Oven Dry Wt. (2 Hrs., 105° C) Total Sand Fraction
(Soil Retained in 0.047 mm Sieve), g 37.5

(b) Wt. of Fine Plus Very Fine Sand Fraction
(Sand Passing 0.25 mm Sieve),g _ 354

{c) % Fine Plus Very Fine Sand (b/a)_94.4%

Soil Morphology {Natural Soil Samples Only):
Structure of Soil Horizon Tested
Consistence of Soil Horizon Tested: Dry Moist

Soil Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)
K-4 (Adjusted)

I HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" 1S TRUE AND
ACCURATE. | AM AWARE THAT FALSIFICATION OF DATA IS A VIOLATION OF THE WATER POLLUTION

CONTROL ACT (N.J.S.A.) 58:10A-1 et seq.) >§ SUBJECT TO PENALTIES AS PRESCRIBED IN N.I.A C. 7:14-8.
SIGNATURE OF SOIL EVALUATOR QM \pr

_u>4m Q\m\.ww r\ %
SIGNATURE OF PROFESSIONAL ENGINEER v)
LICENSE NUMBER__ 3244 %
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13.

Keith - EDA #9826
Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL PERMEABILITY CLASS RATING DATA MUNICIPALITY - Dennis Township

Test Number__1 Replicate Letter___ B

Sample Depth 60" Soil Pit Boring Number_ TP#2  Date Collected 3/3/2023

Coarse Fragment Content

Total Wt. of Sample, W.T., Grams (g)___ 380

Wt. of Material Retained on 2 mm Sieve, W.C.F.,g___ 134
Wt. % Coarse Fragment (W.C.F/W.T. x 100):__3.5%

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt. _ 40

Hydrometer Calibration, Rc__ 4
Temperature of Suspension, °F__ 71°¢

Hydrometer Reading - 40 Sec., g, R1__6

Temperature of Suspension, °F__71°

Corrected Hydrometer Reading, g, R1'__ 2.6

Hydrometer Reading - 2 Hrs., g, R2 5
Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, R2'__ 1.6
% Sand = (40 - 2.6)/40 x 100 =__93.5%
%Clay=16/40x100=__ 4%

Sieve Analysis:

(a) Oven Dry Wt. (2 Hrs., 105° C) Total Sand Fraction
(Soil Retained in 0.047 mm Sieve), g_ 37.7

{b) Wt of Fine Plus Very Fine Sand Fraction
(Sand Passing 0.25 mm Sieve), g 364

{c) % Fine Plus Very Fine Sand (b/a)__ 96.5%

Soil Morphology (Natural Soil Samples Only):
Structure of Soil Horizon Tested
Consistence of Soil Horizon Tested: Dry Moist

Soil Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)
K-4 (Adjusted)

I HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" IS TRUE AND
ACCURATE. I AM AWARE THAT FALSIFICATION OF DATA IS A VIOLATION OF THE WATER POLLUTION
CONTROL ACT (N.J.S.A.) 58:10A-1 et mnn.vyw 1S SUBJECT TC PENALTIES AS PRESCRIBED IN N.JLA.C. 7:14-8.

Yl gy 2

m_ozacwmo,u mw_w m<>rc>3w
DATE /]5/23
SIGNATURE OF PROFESSIONAL ENGINEER
LICENSE NUMBER__ 37 449%

TR
s

Fina\EDA...9826/K-4 Adjusted/TP2
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14.

Keith - EDA #9826
Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL PERMEABILITY CLASS RATING DATA

Test Number__] Replicate Letter_ A

MUNICIPALITY — Dennis Township

Sample Depth 58" Soil Pit Boring Number__TP#3  Date Collected 3/3/2023

Coarse Fragment Content
Total Wt. of Sample, W.T., Grams (g)__ 471.1

Wt. of Material Retained on 2 mm Sieve, W.C.F,g__ 10
Wt. % Coarse Fragment (W.C.F/W.T. x 100).__2.1%

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt. _39.8

Hydrometer Calibration, Rc__ 4
Temperature of Suspension, °F__71°

Hydrometer Reading - 40 Sec., g, R1__ 6
Temperature of Suspension, °F__ 71°

Corrected Hydrometer Reading, g, R1'___ 2.6

Hydrometer Reading - 2 Hrs., g, R2 5

Temperature of Suspension, °F__71°
Corrected Hydrometer Reading, g, R2'___ 1.6
% Sand = (39.8 - 2.6)/39.8 x 100 =__ 93.5%
% Clay=16/398x100=__ 4%

Sieve Analysis:

(a) Owen Dry Wt. (2 Hrs,, 105° C) Total Sand Fraction
(Soil Retained in 0.047 mm Sieve), g 34.9

(b) Wt of Fine Plus Very Fine Sand Fraction
{Sand Passing 0.25 mm Sieve), g _ 334

(c) % Fine Plus Very Fine Sand (b/a)_95.7%

Soil Morphology (Natural Soil Samples Only):
Structure of Soil Horizon Tested

Consistence of Soil Horizon Tested: Dry

Moist

Soil Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)

K-4 (Adjusted)

I HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" IS TRUE AND

ACCURATE. | AM AWARE THAT FALSIFICATION OF DATA IS A VIOLATION OF THE WATER POLLUTION

CONTROL ACT (N.I1.S.A.) 58:10A-1 et man.vym_m SUBJECT TO PENALTIES AS PRESCRIBED INN.LA.C. 7:14-8.
—
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SIGNATURE OF PROFESSIONAL ENGINEER
LICENSE NUMBER_ 32498
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15.

Keith - EDA #9826

Block 261, Lot 15.02

CAPE MAY COUNTY DEPARTMENT OF HEALTH
SEWAGE DISPOSAL SYSTEM APPLICATION - ATTACHMENT "B"

SOIL: PERMEABILITY CLASS RATING DATA

Test Number__1 Replicate Letter__ B

Sample Depth 58" Soil Pit Boring Number_ TP#3

Coarse Fragment Content
Total Wt. of Sample, W.T., Grams (g)___ 471.1
Wt. of Material Retained on 2 mm Sieve, W.C.F, g

Oven Dry Weight (24 Hrs., 105° C) of 40 g Air Dry Sample, g. Wt.

Hydrometer Calibration, Rc__ 4
Temperature of Suspension, °F__ 71°

Hydrometer Reading - 40 Sec., g, R1__ 6

Temperature of Suspension, °F__71°

Corrected Hydrometer Reading, g, R1'__2.6

Temperature of Suspension, °F__ 71°

Hydrometer Reading - 2 Hrs., g, R2 6

Corrected Hydrometer Reading, g, R2'__ 2.6
% Sand = (39.8-2.6)/39.8 x 100 =__ 93.5%

% Clay = 2.6/39.8 x 100 = 6.5%

Sieve Analysis:

(a} Oven Dry Wt. (2 Hrs., [105° C) Total Sand Fraction
(Soil Retained in 0.047 mm Sieve), g_ 35.1

(b) Wt of Fine Plus Very Fine Sand Fraction
(Sand Passing 0.25 mm Sieve), g 33.1

(¢) % Fine Plus Very Fine Sand (b/a)__ 94.3%

Soil Morphology (Natural Soil Samples Only):
Structure of Soil Horizon Tested

Wt. % Coarse Fragment (W.C.F/W.T. x 100):___2.1%

MUNICIPALITY — Dennis Township

Date Collected 3/3/2023

39.8

Consistence of Soil Horizon Tested: Dry

Moist

Soit Permeability Class Rating (Based upon Average Textural Analysis of this Replicate and other Replicate Samples)

K-4 (Adjusted)

1 HEREBY CERTIFY THAT THE INFORMATION FURNISHED ON THIS ATTACHMENT "B" IS TRUE AND
ACCURATE. 1 AM AWARE THAT FALSIFICATION OF DATA IS A VIOLATION OF THE WATER POLLUTION
CONTROL ACT (N.J.S.A.) 58:10A-1 et maa.vm\@w IS SUBJECT TO PENALTIES AS PRESCRIBED INN.J.A.C. 7:14-8.

SIGNATURE OF SOIL EVALUATOR

ntt,

DATE S)5/27 -

/]

4141,

SIGNATURE OF PROFESSIONAL ENGINEER

LICENSE NUMBER__ 3249 %

FinahEDA..9826/K 4 Adjusted/TP3



