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Stormwater Management Report
7" Avenue and Douglas Street
Elk Township

I. SUMMARY
SITE DESCRIPTION

The subject parcel is a £2.97 acre site located at the intersection of 7 Avenue and
Douglas Street in Elk Township, known as Block 143 Lot 1. The existing subject site is a
fully wooded area. The proposed development consists of clearing a portion of the
wooded area to build 4 single family dwellings and associated infrastructure. Because the
parcel does not front any paved roads, the project also proposes to develop a portion of
the rights-of-way of both 7" Avenue and Douglas Street to allow for access to the
proposed single-family dwellings. This new construction is considered a "Major
development" as defined by the New Jersey Stormwater Management Rules (N.J.A.C.
7:8), and thus the Stormwater Management Rules apply to this project.

To accommodate the proposed single family dwellings and roads with respect to the
Stormwater Management Rules for major developments, this project proposes a
stormwater management system that consists of four rain gardens and two infiltration
areas. Rain Gardens #1-4 are proposed to capture and treat the runoff from the four
proposed single family dwellings and a portion of proposed roads.

Infiltration Areas #5-6 are proposed to meet the water quality requirement, by capturing
and treating stormwater runoff from the northerly half of 7" avenue generated from the
paving of the road.

Per the stormwater runoff quality standards for a major development (§ 86-4Q), the
stormwater management system has been designed to capture and treat runoff from
regulated, impervious motor vehicle surfaces in a way that provides 80% total suspended
soilid (TSS) removal.

The stormwater management system has also been designed in accordance to the
stormwater runoff quantity standards for a major development (§ 86-4R) to limit post-
developed peak discharge rates in compliance with at the following rates: 2-year storm at
50% of the pre-development peak, 10-year storm at 75% of the pre-development peak,
and 100-year storm at 80% of the pre-development peak.

Pre-development peak discharges at the point of interest, pre- and post-development
curve numbers and time of concentration were calculated using the U.S.D.A. Natural
Resource Conservation Service (NRCS) Technical Release No. 55 (TR-55). Existing and
proposed hydrographs were calculated using the Delmarva Unit Hydrograph method as
included in the HydroCAD (version 10.00-14) computer software. Post-development
times of concentration to the basin assume a minimum of 10 minutes.

Stormwater storage volumes within the stormwater facility were calculated using storage
calculations within in the HydroCAD computer software.
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DESIGN DATA

The pre-developed conditions of the site reflect four defined points where stormwater
runoff is leaving the site. Pre-developed drainage area #1 is nearest to the intersection of
7% Avenue and Douglas Street, where all stormwater runoff flows to the intersection of
Douglas Street with the vacated right-of-way of Eighth Avenue, as denoted as Analysis
Point #1. Pre-Developed Drainage Area #2 does not directly flow out of the site but
instead is partially detained and overflows into Pre-Developed Drainage Area #3 as a
result of the site’s topography. Runoff from Drainage Area #3 leaves the site at Analysis
Point #3, at a low point along the northerly right-of-way line of Seventh Avenue. Runoff
from Pre-Developed Drainage Area #4 generally flows in a southwesterly direction, to a
low point along the easterly right-of-way line of Reed Street (vacated).

The 2-, 10-, and 100-year pre- and post-developed watershed peak discharges and inflow
hydrographs were generated using the following data:

Pre-Development Conditions

Drainage Area #1

D.A.: 79,749 sf
CN: 37
Te: 53.6 min.
Drainage Area #2
D.A.: 29,412 sf
CN: 32
Te: 28.7 min.
Drainage Area #3
D.A.: 33,644 sf
CN: 55
Te: 25.9 min.
Drainage Area #4
D.A.: 26,915 sf
CN: 55
Te: 43.7 min.

Post-Development Conditions

Rain Garden #1

D.A.: 21,057 sf
CN: 72

Te: 10.0 min.
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Rain Garden #2

D.A.: 41,267 sf
CN: 61

Te: 10.0 min.
Rain Garden #3

D.A.: 36,781 sf
CN: 48

Te: 10.0 min.
Rain Garden #4

D.A.: 22,387 sf
CN: 56

Te: 10.0 min.
Infiltration Area #5

D.A.: 15,811 sf
CN: 71

Te: 10.0 min.
Infiltration Area #6

D.A.: 3,707 sf
CN: 66

Te: 10.0 min.
Post-Developed Drainage Area #1 (Undetained)
D.A.: 19,178 sf
CN: 40

Te: 42 .7 min.
Post-Developed Drainage Area #4 (Undetained)
D.A.: 9,822 sf
CN: 56

Te: 26.7 min.
BASIN CALCULATIONS

Rain Gardens #1 - #3 overflow towards the roadside swale and continue east along 7%
Avenue, towards Douglas Street. Rain Garden #4 is designed to detain and infiltrate the
entirety of the 100-year storm, but also has a 3 foot wide emergency overflow spillway
at elevation 136.90 for storms greater than the 100-year storm. Overflow leaving this
device would discharge into Douglas Street and flow to Analysis Point #1. Similarly,
Infiltration Area #5 was designed to detain and infiltrate the entirety of the 100-year
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storm and also has a 20 foot wide emergency overflow spillway at elevation 136.80,
which discharges water towards Analysis Point #3. Infiltration Area #6 can retain and
infiltrate the entirety of the stormwater runoff up to the 100-year storm on its own. All
outlet devices in the overall system (overflow spillways on Rain Garden #4 and
Infiltration Area #5) were placed at an elevation above the peak elevation for the NJDEP
2-hour, 1.25” Water Quality storm, allowing for the rain garden to contain and treat the
entirety of the runoff generated from this event, and also at an elevation that allows for
the analyzed site to meet the water quantity rate reduction requirements for the 2-, 10-
and 100- year storms.

The overflow spillway for Rain Garden #4 and Infiltration Area #5 have been designed so
that the 100-year peak outflow will pass through the spillway with a non-erosive velocity
of less than 2.5 feet/second.

Flows through the outlets were calculated using HydroCAD (version 10.00-25) computer

software.

Stormwater Runoff Quantity

The stormwater management system consisting of four (4) rain gardens and two (2)
infiltration areas was designed to comply with the NJDEP Stormwater Management
Rules (N.J.A.C. 7:8-5.6) requirements for peak design outflow. More specifically, the
section in the NJDEP Stormwater Management Rules (N.J.A.C. 7:8-5.6(b)3) on runoff
quantity impacts which states that the design engineer shall ““...Design stormwater
measures so that the post-construction peak runoff rates for the 2-, 10-, and 100- year
storm events are 50, 75, and 80 percent, respectively, of the preconstruction peak runoff
rates. The percentages apply only to the post-construction stormwater runoff that is
attributable to the portion of the site on which the proposed development or project is to
be constructed...”

The stormwater management system being proposed reduces the peak flow rate of
stormwater runoff leaving at the four defined pre-developed analysis points by at least 50,
75 and 80 percent for the 2-, 10- and 100- year storms respectively, as shown in the tables
below:

Drainage Area #1

Storm | Pre-Developed Peak | Maximum Rate | Post-Developed Peak
Runoff Rate (cfs) Permitted (cfs) Runoff Rate (cfs)

2-year 0.00 0.00 0.00
10-year 0.03 0.02 0.02
100-year 0.76 0.60 0.29
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Drainage Area #2
Storm | Pre-Developed Peak | Maximum Rate | Post-Developed Peak
Runoff Rate (cfs) Permitted (cfs) Runoff Rate (cfs)
2-year 0.00 0.00 0.00
10-year 0.00 0.00 0.00
100-year 0.16 0.12 0.00
Drainage Area #3
Storm | Pre-Developed Peak | Maximum Rate | Post-Developed Peak
Runoff Rate (cfs) Permitted (cfs) Runoff Rate (cfs)
2-year 0.07 0.03 0.00
10-year 0.46 0.35 0.00
100-year 1.74 1.40 0.00
Drainage Area #4
Storm | Pre-Developed Peak | Maximum Rate | Post-Developed Peak
Runoff Rate (cfs) Permitted (cfs) Runoff Rate (cfs)
2-year 0.05 0.02 0.02
10-year 0.28 0.21 0.15
100-year 1.06 0.85 0.53

The post-developed peak discharge for each storm is reduced as required, therefore this
requirement is met.

Stormwater Runoff Quality

The project was also designed in accordance with the NJDEP Stormwater Management
Rules (N.J.A.C. 7:8) for water quality. The Stormwater Management Rules require that
major development sites include stormwater management measures which reduce the
average total suspended solids (TSS) load in the post-development runoff by 80 percent.
More specifically, the section in the Stormwater Management Rules (N.J.A.C. 7:8-
5.5(b)1) on runoff quality states that.... “Eighty percent TSS removal of the anticipated
load.... Shall be achieved for the stormwater runoff from the net increase of motor
vehicle surface.” To satisfy the water quality standards in Section 5.5, green
infrastructure BMP’s identified in Table 5-1 at N.J.A.C. 7:8-502(f) shall be used. The
80% average TSS-removal, as well as nutrient load reduction, is accomplished on this
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site using four (4) rain gardens and two (2) infiltration areas (80% TSS removal) to treat
the entirety of the proposed impervious coverage that will serve vehicular traffic. The
proposed system complies with the maximum contributory drainage area limitation of 2.5
acres contained in section 5.3(b)4 of the Rules.

The design meets the recommendations in the Stormwater Best Management Practices
Manual (SWBMP) Section 9.8 including the requirements for the maximum design storm
drain time, permeability rate factor of safety, minimum/maximum subsoil design
permeability rate, and criteria for the sand layer.

The proposed stormwater management system provides greater than 80% TSS removal
for the proposed impervious coverage serving vehicular by directing runoff into rain
gardens and treating it (through retention and infiltration), therefore these
requirements are met.

Groundwater Recharge

The rules also require that the pre-developed average annual groundwater recharge
volume is maintained in the post-developed conditions.

The required annual recharge volume was calculated using the New Jersey Groundwater
Recharge Spreadsheet (version 2.0) — see “Post-Development Annual Recharge Deficit”
from the spreadsheet printouts in this report.

Recharge is accomplished on this site by the infiltration facilities. The annual recharge
volume provided is calculated using the “BMP Calculations” worksheet in the
Groundwater Recharge Spreadsheet. The effective depth is based upon the depth of the
rain garden below the lowest orifice or outlet and upper and lower surfaces of the BMP
are determined by the elevations of the basin. The annual recharge volume provided by
each is calculated using the area of impervious surfaces that drain to that facility. A
printout from the spreadsheets for each rain garden is included at the end of this section.

Rain Garden #1:

Pre-Developed Annual Recharge Volume = 5,265 cu-ft
Post-Developed Recharge Volume Provided = 5,737 cu-ft

Rain Garden #2:

Pre-Developed Annual Recharge Volume = 4,390 cu-ft
Post-Developed Recharge Volume Provided = 9,250 cu-ft

Rain Garden #3:
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Pre-Developed Annual Recharge Volume = 2,789 cu-ft
Post-Developed Recharge Volume Provided = 9,725 cu-ft

Rain Garden #4.:

Pre-Developed Annual Recharge Volume = 5,351 cu-ft
Post-Developed Recharge Volume Provided = 5,810 cu-ft

Infiltration Area #5:

Pre-Developed Annual Recharge Volume = 6,718 cu-ft
Post-Developed Recharge Volume Provided = 10,682 cu-ft

Infiltration Area #6:

Pre-Developed Annual Recharge Volume = 1,577 cu-ft

Post-Developed Recharge Volume Provided = 3,025 cu-ft

INFILTRATION REQUIREMENTS

The NJDEP Stormwater Management Rules, (as reflected in the SWBMP Section 9.8 on
Small-Scale Infiltration Systems) require that the permeability rate of the soil must be
sufficient to fully drain the infiltration basin’s maximum design storm runoff volume
within 72 hours.

The infiltration rates used are based on field soil tests performed on October 13, 2023.
The Infiltration rates used for all design purposes were calculated by averaging the tested
infiltration rate at each corresponding test pit and dividing by two as a factor of safety.
Copies of the soil logs are included in this report.

For Rain Garden #1, The maximum design volume is the volume below the top of the
basin and overflow to elevation 137.34 (4,976 ft*). Permeability tests shall be completed
in accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
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time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below top of basin = 4,976 ft>
Bottom Surface Area = 591 ft

Equivalent Depth of Water in Basin (ft) = 4,976 ft* / 591 ft* = 8.420 ft / (1.76 in / hr x 1/12)
=57.41 hours

Rain Garden #1 fully drains the required volume within 57.41 hours, which is faster
than the 72 hour maximum, therefore this requirement is met.

For Rain Garden #2, The maximum design volume is the volume below the top of the
basin and overflow to elevation 138.45 (6,227 ft*) Permeability tests shall be completed
in accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate. Copies of the soil logs are included in this report.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below top of basin = 6,227 ft*
Bottom Surface Area = 550 ft*

Equivalent Depth of Water in Basin (ft) = 6,227 ft* / 550 f* = 11.32 ft / (4.47 in / hr x 1/12)
=30.39 hours

Rain Garden #2 fully drains the required volume within 30.39 hours, which is faster
than the 72 hour maximum, therefore this requirement is met.

For Rain Garden #3, The maximum design volume is the volume below the top of the
basin and overflow to elevation 137.23 (2,662 ft*). Permeability tests shall be completed
in accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate. Copies of the soil logs are included in this report.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below top of basin = 2,662 ft*
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Bottom Surface Area = 554 ft?

Equivalent Depth of Water in Basin (ft) = 2,662 ft* / 554 ft* = 4.81 ft/ (6.13 in / hr x 1/12)
=9.41 hours

Rain Garden #3 fully drains the required volume within 9.41 hours, which is faster
than the 72 hour maximum, therefore this requirement is met.

For Rain Garden #4, The maximum design volume is the volume of storage for the 100-
year storm at elevation 135.57 (1,755 ft*). Permeability tests shall be completed in
accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate. Copies of the soil logs are included in this report.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below lowest outlet = 1,755 ft°
Bottom Surface Area = 1,253 ft*

Equivalent Depth of Water in Basin (ft) = 1,755 ft* / 1,253 f* = 1.40 ft / (4.53 in / hr x 1/12)
=3.71 hours

Rain Garden #4 fully drains the required volume within 3.64 hours, which is faster
than the 72 hour maximum, therefore this requirement is met.

For Infiltration Area #5, The maximum design volume is the volume of storage for the
100-year storm at elevation 137.58 (2,616 ft*). Permeability tests shall be completed in
accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate. Copies of the soil logs are included in this report.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below lowest outlet = 2,616 ft°
Bottom Surface Area = 500 ft*

Equivalent Depth of Water in Basin (ft) = 2,616 ft* / 500 ft* = 5.232 ft / (4.224 in / hr x 1/12)
=14.86 hours
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Infiltration Area #5 fully drains the required volume within 14.86 hours, which is
faster than the 72 hour maximum, therefore this requirement is met.

For Infiltration Area #6, The maximum design volume is the volume of storage for the
100-year storm at elevation 135.75 (432 ft*). Permeability tests shall be completed in
accordance with Chapter 12 of the Manual to demonstrate that the soils are capable of
meeting the minimum required permeability rate. The BMP Manual requires a minimum
of 0.5 in/hour tested rate.

The drain time was calculated using the design permeability rate to demonstrate that the
entire water quality volume will be infiltrated within the 72 hours as required. The drain
time was calculated by expressing the runoff volume as an equivalent depth across only
the basin bottom area.

Volume below top of basin = 432 ft*

Bottom Surface Area = 352 ft?

Equivalent Depth of Water in Basin (ft) = 432 ft* / 352 ft* = 1.23 ft / (4.53 in / hr x 1/12)
= 3.25 hours

Infiltration Area #6 fully drains the required volume within 3.25 hours, which is faster
than the 72 hour maximum, therefore this requirement is met.
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II. STORMWATER ROUTING CALCULATIONS
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.055 72 Dirt roads, HSG A (1S)
1.994 30 Woods, Good, HSG A (1S, 14S)
1.838 55 Woods, Good, HSG B (1S, 14S, 15S, 16S)
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

2.049 HSG A 1S, 14S

1.838 HSG B 1S, 14S, 158, 16S

0.000 HSG C

0.000 HSG D

0.000 Other
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.055 0.000 0.000 0.000 0.000 0.055 Dirt roads 1S

1.994 1.838 0.000 0.000 0.000 3.832 Woods, Good 1S, 14S, 15S, 16S
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Summary for Subcatchment 1S: Pre-Developed DA #1

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond 14P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description
60,061 30 Woods, Good, HSG A
2,415 72 Dirt roads, HSG A
17,273 55 Woods, Good, HSG B
79,749 37 Weighted Average
79,749 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
25.7 463 0.0036 0.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

53.6 563 Total

Subcatchment 1S: Pre-Developed DA #1
Hydrograph
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Summary for Subcatchment 14S: Pre-Developed DA #2 (Pond)

Runoff = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Depth= 0.00"
Routed to Pond 13P : Analysis #2 (Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description
26,781 30 Woods, Good, HSG A
2,631 55 Woods, Good, HSG B
29,412 32 Weighted Average
29,412 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
0.8 25 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

28.7 125 Total

Subcatchment 14S: Pre-Developed DA #2 (Pond)
Hydrograph
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Summary for Subcatchment 15S: Pre-Developed DA #3

Runoff = 0.07 cfs @ 12.62 hrs, Volume= 0.014 af, Depth> 0.23"
Routed to Pond 15P : Analysis Point #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description
33,246 55 Woods, Good, HSG B
33,246 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.8 100 0.0150 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
2.1 77 0.0150 0.61 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

25.9 177 Total

Subcatchment 15S: Pre-Developed DA #3

Hydrograph
(
0.075-5/ ) Em
0071 | NOAA 24-hr C
0.065 A v DAimfall— QN
0.06—3’/ L=T1edl RdAdllldil=J.49
00ss] | Runoff Area=33,246 sf
0051 | Runoff Volume=0.014 a
w 0.045-;' Y Tl = LLi NN o
;_’, 0_04_;/ ' RUNOIT bepin-vu.co
r 0.035—2*/ Flow Length=177"'
0034 | Q| pe=0.0150"/
ED - F A B LI~ A~ T
00257 | o A .
02| | 1€=25.9 min 7
00153 CN=55
0.014"
0.0054"
O: '//'I""/I/'"'I'//'I"'/K""I// """ rrrrrirrrrfrrrrfrrrrfrrr et e
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



23-105 Stormwater PRE NOAA 24-hr C 2-Year Rainfall=3.29"

Prepared by Tri-State Engineering & Survey Printed 1/24/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 16S: Pre-Developed DA #4

Runoff = 0.05cfs@ 12.91 hrs, Volume= 0.011 af, Depth> 0.22"
Routed to Pond 16P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description
26,915 55 Woods, Good, HSG B

26,915 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
43.7 Direct Entry,

Subcatchment 16S: Pre-Developed DA #4

Hydrograph
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Summary for Pond 13P: Analysis #2 (Pond)

Inflow Area = 0.675ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Outflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min
Discarded = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routed to Pond 15P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 38.00' @ 5.00 hrs Surf.Area= 2,857 sf Storage= 0 cf

Plug-Flow detention time= (not calculated: initial storage exceeds outflow)
Center-of-Mass det. time= (not calculated: no inflow)

Volume Invert Avail.Storage Storage Description
#1 38.00' 3,614 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
38.00 2,857 0 0
38.50 11,600 3,614 3,614
Device Routing Invert Outlet Devices
#1  Discarded 38.00" 3.00 cfs Exfiltration at all elevations
#2  Primary 38.40' 46.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=0.00 cfs @ 5.00 hrs HW=38.00' (Free Discharge)
1=Exfiltration (Passes 0.00 cfs of 3.00 cfs potential flow)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=38.00' (Free Discharge)
2=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 13P: Analysis #2 (Pond)
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Summary for Pond 14P: Analysis Point #1

Inflow Area = 1.831 ac, 0.00% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #1
Hydrograph
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Summary for Pond 15P: Analysis Point #3

Inflow Area = 1.438 ac, 0.00% Impervious, Inflow Depth > 0.12" for 2-Year event
Inflow = 0.07 cfs @ 12.62 hrs, Volume= 0.014 af
Primary = 0.07 cfs @ 12.62 hrs, Volume= 0.014 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 15P: Analysis Point #3
Hydrograph
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Summary for Pond 16P: Analysis Point #4

Inflow Area = 0.618 ac, 0.00% Impervious, Inflow Depth > 0.22" for 2-Year event
Inflow = 0.05cfs@ 12.91 hrs, Volume= 0.011 af
Primary = 0.05cfs @ 12.91 hrs, Volume= 0.011 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 16P: Analysis Point #4
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Summary for Subcatchment 1S: Pre-Developed DA #1

Runoff = 0.03 cfs @ 14.01 hrs, Volume= 0.015 af, Depth> 0.10"
Routed to Pond 14P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description
60,061 30 Woods, Good, HSG A
2,415 72 Dirt roads, HSG A
17,273 55 Woods, Good, HSG B
79,749 37 Weighted Average
79,749 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
25.7 463 0.0036 0.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

53.6 563 Total

Subcatchment 1S: Pre-Developed DA #1
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Summary for Subcatchment 14S: Pre-Developed DA #2 (Pond)

Runoff = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af, Depth> 0.01"
Routed to Pond 13P : Analysis #2 (Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description
26,781 30 Woods, Good, HSG A
2,631 55 Woods, Good, HSG B
29,412 32 Weighted Average
29,412 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
0.8 25 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

28.7 125 Total

Subcatchment 14S: Pre-Developed DA #2 (Pond)
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Summary for Subcatchment 15S: Pre-Developed DA #3

Runoff = 0.46 cfs @ 12.43 hrs, Volume= 0.055 af, Depth> 0.87"
Routed to Pond 15P : Analysis Point #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description
33,246 55 Woods, Good, HSG B
33,246 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.8 100 0.0150 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
2.1 77 0.0150 0.61 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

25.9 177 Total

Subcatchment 15S: Pre-Developed DA #3
Hydrograph
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Summary for Subcatchment 16S: Pre-Developed DA #4

Runoff = 0.28 cfs @ 12.71 hrs, Volume= 0.044 af, Depth> 0.86"
Routed to Pond 16P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description
26,915 55 Woods, Good, HSG B

26,915 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
43.7 Direct Entry,

Subcatchment 16S: Pre-Developed DA #4

Hydrograph
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Summary for Pond 13P: Analysis #2 (Pond)

Inflow Area = 0.675 ac, 0.00% Impervious, Inflow Depth > 0.01" for 10-Year event
Inflow = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af

Outflow = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af, Atten= 0%, Lag= 0.0 min
Discarded = 0.00 cfs @ 20.00 hrs, Volume= 0.001 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routed to Pond 15P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 38.00' @ 20.00 hrs Surf.Area= 2,857 sf Storage= 0 cf

Plug-Flow detention time= 0.1 min calculated for 0.001 af (100% of inflow)
Center-of-Mass det. time= 0.0 min ( 1,079.5 - 1,079.5)

Volume Invert Avail.Storage Storage Description
#1 38.00' 3,614 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
38.00 2,857 0 0
38.50 11,600 3,614 3,614
Device Routing Invert Outlet Devices
#1  Discarded 38.00" 3.00 cfs Exfiltration at all elevations
#2  Primary 38.40' 46.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=3.00 cfs @ 20.00 hrs HW=38.00" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 3.00 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=38.00' (Free Discharge)
2=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 13P: Analysis #2 (Pond)
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Summary for Pond 14P: Analysis Point #1

Inflow Area = 1.831 ac, 0.00% Impervious, Inflow Depth > 0.10" for 10-Year event
Inflow = 0.03 cfs @ 14.01 hrs, Volume= 0.015 af
Primary = 0.03 cfs @ 14.01 hrs, Volume= 0.015 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #1
Hydrograph

@ Inflow
0.03 cfs | O Primary

[0.03 cfs
dC

-_—

Flow (cfs)
o
o
N
AN

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



23-105 Stormwater PRE NOAA 24-hr C 10-Year Rainfall=5.05"

Prepared by Tri-State Engineering & Survey Printed 1/24/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 21

Summary for Pond 15P: Analysis Point #3

Inflow Area = 1.438 ac, 0.00% Impervious, Inflow Depth > 0.46" for 10-Year event
Inflow = 0.46 cfs @ 12.43 hrs, Volume= 0.055 af
Primary = 0.46 cfs @ 12.43 hrs, Volume= 0.055 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 15P: Analysis Point #3
Hydrograph
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Summary for Pond 16P: Analysis Point #4

Inflow Area = 0.618 ac, 0.00% Impervious, Inflow Depth > 0.86" for 10-Year event
Inflow = 0.28 cfs @ 12.71 hrs, Volume= 0.044 of
Primary = 0.28 cfs @ 12.71 hrs, Volume= 0.044 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 16P: Analysis Point #4
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Summary for Subcatchment 1S: Pre-Developed DA #1

Runoff = 0.76 cfs @ 12.94 hrs, Volume= 0.151 af, Depth> 0.99"
Routed to Pond 14P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description
60,061 30 Woods, Good, HSG A
2,415 72 Dirt roads, HSG A
17,273 55 Woods, Good, HSG B
79,749 37 Weighted Average
79,749 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
25.7 463 0.0036 0.30 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

53.6 563 Total

Subcatchment 1S: Pre-Developed DA #1

Hydrograph
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Summary for Subcatchment 14S: Pre-Developed DA #2 (Pond)

Runoff = 0.16 cfs @ 12.66 hrs, Volume= 0.033 af, Depth> 0.58"
Routed to Pond 13P : Analysis #2 (Pond)

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description
26,781 30 Woods, Good, HSG A
2,631 55 Woods, Good, HSG B
29,412 32 Weighted Average
29,412 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
27.9 100 0.0100 0.06 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
0.8 25 0.0100 0.50 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

28.7 125 Total

Subcatchment 14S: Pre-Developed DA #2 (Pond)
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Summary for Subcatchment 15S: Pre-Developed DA #3

Runoff = 1.74 cfs @ 12.39 hrs, Volume= 0.181 af, Depth> 2.84"
Routed to Pond 15P : Analysis Point #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description
33,246 55 Woods, Good, HSG B
33,246 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
23.8 100 0.0150 0.07 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.29"
2.1 77 0.0150 0.61 Shallow Concentrated Flow,
Woodland Kv= 5.0 fps

25.9 177 Total

Subcatchment 15S: Pre-Developed DA #3
Hydrograph
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Summary for Subcatchment 16S: Pre-Developed DA #4

Runoff = 1.06 cfs @ 12.64 hrs, Volume= 0.145 af, Depth> 2.82"
Routed to Pond 16P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description
26,915 55 Woods, Good, HSG B

26,915 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
43.7 Direct Entry,

Subcatchment 16S: Pre-Developed DA #4
Hydrograph
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Summary for Pond 13P: Analysis #2 (Pond)

Inflow Area = 0.675ac, 0.00% Impervious, Inflow Depth > 0.58" for 100-Year event
Inflow = 0.16 cfs @ 12.66 hrs, Volume= 0.033 af

Outflow = 0.16 cfs @ 12.67 hrs, Volume= 0.033 af, Atten=0%, Lag= 0.1 min
Discarded = 0.16 cfs @ 12.67 hrs, Volume= 0.033 af

Primary = 0.00cfs @ 5.00 hrs, Volume= 0.000 af

Routed to Pond 15P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 38.00' @ 12.67 hrs Surf.Area= 2,862 sf Storage= 1 cf

Plug-Flow detention time= 0.1 min calculated for 0.033 af (100% of inflow)
Center-of-Mass det. time= 0.1 min ( 893.4 - 893.4)

Volume Invert Avail.Storage Storage Description
#1 38.00' 3,614 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
38.00 2,857 0 0
38.50 11,600 3,614 3,614
Device Routing Invert Outlet Devices
#1  Discarded 38.00" 3.00 cfs Exfiltration at all elevations
#2  Primary 38.40' 46.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

Discarded OutFlow Max=3.00 cfs @ 12.67 hrs HW=38.00" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 3.00 cfs)

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=38.00' (Free Discharge)
2=Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 14P: Analysis Point #1

Inflow Area = 1.831 ac, 0.00% Impervious, Inflow Depth > 0.99" for 100-Year event
Inflow = 0.76 cfs @ 12.94 hrs, Volume= 0.151 af
Primary = 0.76 cfs @ 12.94 hrs, Volume= 0.151 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #1
Hydrograph
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Summary for Pond 15P: Analysis Point #3

Inflow Area = 1.438 ac, 0.00% Impervious, Inflow Depth > 1.51" for 100-Year event
Inflow = 1.74 cfs @ 12.39 hrs, Volume= 0.181 af
Primary = 1.74 cfs @ 12.39 hrs, Volume= 0.181 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 15P: Analysis Point #3
Hydrograph
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Summary for Pond 16P: Analysis Point #4

Inflow Area = 0.618 ac, 0.00% Impervious, Inflow Depth > 2.82" for 100-Year event
Inflow = 1.06 cfs @ 12.64 hrs, Volume= 0.145 af
Primary = 1.06 cfs @ 12.64 hrs, Volume= 0.145 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Pond 16P: Analysis Point #4
Hydrograph
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.508 98 (1S, 28, 3S, 4S, 11S)
0.509 61 (2S, 118)
1.485 39 (2S, 3S, 4S, 119)
0.013 98 Driveway (1S)
0.321 61 Grass B (1S)
0.062 98 Roof (1S)
0.238 30 Woods, Good, HSG A (11S)
0.038 55 Woods, Good, HSG B (11S)
0.048 85 gravel B (1S)
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.238 HSG A 11S

0.038 HSG B 118

0.000 HSG C

0.000 HSG D

2.946 Other 1S, 28, 3S, 4S, 11S
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Ground Covers (all nodes)
HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 0.000 2.501 2.501 1S, 28, 385, 4S, 11S
0.000 0.000 0.000 0.000 0.013 0.013 Driveway 1S
0.000 0.000 0.000 0.000 0.321 0.321 Grass B 1S
0.000 0.000 0.000 0.000 0.062 0.062 Roof 18
0.238 0.038 0.000 0.000 0.000 0.276 Woods, Good 11S
0.000 0.000 0.000 0.000 0.048 0.048 gravel B 1S
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Summary for Subcatchment 1S: Rain Garden #1

Runoff = 0.50 cfs @ 12.19 hrs, Volume= 0.039 af, Depth> 0.98"
Routed to Pond 5P : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description
2,700 98 Roof
577 98 Driveway
13,980 61 Grass B
1,392 98
2,098 85 gravel B
20,747 72 Weighted Average
16,078 77.50% Pervious Area
4,669 22.50% Impervious Area

* % X F Ok

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
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Subcatchment 1S: Rain Garden #1
Hydrograph

0.55-f [@ Runoffj

| 050 cfs |

054"

<
@)
>
i
=
o

045¢"

-Year Rainfall=3.29" ¥
unoff Area 747 sf
unoff Volume=0.039 af
noff Depth>0.98"
¢=10.0 min

04t

il
N
o
|

035"

025"

Flow (cfs)
o
w
]
O = =1 T T1 N
e

02}

0.154"

014"

005" <

Y7777 e e

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




23-105 Stormwater POST RG 14 NOAA 24-hr C 2-Year Rainfall=3.29"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 2S: Rain Garden #2

Runoff = 0.36 cfs @ 12.21 hrs, Volume= 0.038 af, Depth> 0.48"
Routed to Pond 6P : Rain Garden #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 7,646 98
* 21,463 61
* 12,158 39
41,267 61 Weighted Average
33,621 81.47% Pervious Area
7,646 18.53% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 2S: Rain Garden #2
Hydrograph
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Summary for Subcatchment 3S: Rain Garden #3

Runoff = 0.01 cfs @ 13.02 hrs, Volume= 0.007 af, Depth> 0.10"
Routed to Pond 7P : Rain Garden #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 5,527 98
* 31,254 39
36,781 48 Weighted Average
31,254 84.97% Pervious Area
5,527 15.03% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3S: Rain Garden #3
Hydrograph
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Summary for Subcatchment 4S: Rain Garden #4

Runoff = 0.08 cfs @ 12.26 hrs, Volume= 0.013 af, Depth> 0.31"
Routed to Pond 9P : Rain Garden #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 6,345 98
* 16,042 39
22,387 56 Weighted Average
16,042 71.66% Pervious Area
6,345 28.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Rain Garden #4
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Summary for Subcatchment 11S: Post-Developed Drainage Area #1

Runoff = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Depth> 0.00"
Routed to Pond 10P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 1,201 98
* 5225 39
* 709 61

10,382 30 Woods, Good, HSG A
1,661 55 Woods, Good, HSG B

19,178 40 Weighted Average

17,977 93.74% Pervious Area
1,201 6.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
42.7 Direct Entry,

Subcatchment 11S: Post-Developed Drainage Area #1
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Summary for Pond 5P: Rain Garden #1

Inflow Area = 0.476 ac, 22.50% Impervious, Inflow Depth > 0.98" for 2-Year event
Inflow = 0.50 cfs @ 12.19 hrs, Volume= 0.039 af

Outflow = 0.04 cfs @ 13.70 hrs, Volume= 0.038 af, Atten=91%, Lag= 90.8 min
Discarded = 0.04 cfs @ 13.70 hrs, Volume= 0.038 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=135.39' @ 13.70 hrs Surf.Area= 1,087 sf Storage= 738 cf

Plug-Flow detention time= 193.7 min calculated for 0.038 af (96% of inflow)
Center-of-Mass det. time= 173.0 min ( 1,045.5- 872.4)

Volume Invert Avail.Storage Storage Description

#1 134.50' 6,784 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

134.50 591 0 0

135.00 862 363 363

136.00 1,446 1,154 1,517

136.50 1,774 805 2,322

137.70 5,662 4,462 6,784
Device Routing Invert Outlet Devices

#1 Discarded 134.50' 1.760 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.04 cfs @ 13.70 hrs HW=135.39' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.04 cfs)
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Pond 5P: Rain Garden #1
Hydrograph
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Summary for Pond 6P: Rain Garden #2

Inflow Area = 1.424 ac, 19.86% Impervious, Inflow Depth > 0.32" for 2-Year event
Inflow = 0.36 cfs @ 12.21 hrs, Volume= 0.038 af

Outflow = 0.09 cfs @ 13.07 hrs, Volume= 0.038 af, Atten=76%, Lag= 51.5 min
Discarded = 0.09 cfs @ 13.07 hrs, Volume= 0.038 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.53' @ 13.07 hrs Surf.Area= 827 sf Storage= 363 cf

Plug-Flow detention time= 35.7 min calculated for 0.038 af (99% of inflow)
Center-of-Mass det. time= 33.5 min (951.1 -917.6)

Volume Invert Avail.Storage Storage Description
#1 135.00' 8,564 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 139.00' 1,504 cf _Custom Stage Data (Prismatic) Listed below (Recalc)
10,068 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 550 0 0
136.00 1,075 813 813
137.00 1,670 1,373 2,185
138.00 3,230 2,450 4,635
139.00 4,627 3,929 8,564
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
139.00 580 0 0
140.00 2,428 1,504 1,504
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.470 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.09 cfs @ 13.07 hrs HW=135.53" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.09 cfs)
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Pond 6P: Rain Garden #2
Hydrograph
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Summary for Pond 7P: Rain Garden #3

Inflow Area = 2.268 ac, 18.06% Impervious, Inflow Depth > 0.04" for 2-Year event
Inflow = 0.01 cfs @ 13.02 hrs, Volume= 0.007 af

Outflow = 0.01 cfs @ 13.09 hrs, Volume= 0.007 af, Atten= 1%, Lag= 4.0 min
Discarded = 0.01cfs@ 13.09 hrs, Volume= 0.007 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.01' @ 13.09 hrs Surf.Area= 557 sf Storage= 3 cf

Plug-Flow detention time= 4.1 min calculated for 0.007 af (99% of inflow)
Center-of-Mass det. time= 2.5 min ( 1,042.4 - 1,039.9)

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,794 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 554 0 0

136.00 1,097 826 826

137.00 1,700 1,399 2,224

138.00 3,243 2,472 4,696

138.60 7,084 3,098 7,794
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 6.130 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.08 cfs @ 13.09 hrs HW=135.01" (Free Discharge)
T _1=Exfiltration (Exfiltration Controls 0.08 cfs)
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Pond 7P: Rain Garden #3
Hydrograph
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Summary for Pond 9P: Rain Garden #4

Inflow Area = 2.782 ac, 19.96% Impervious, Inflow Depth > 0.06" for 2-Year event
Inflow = 0.08 cfs @ 12.26 hrs, Volume= 0.013 af

Outflow = 0.07 cfs @ 12.33 hrs, Volume= 0.013 af, Atten= 8%, Lag= 4.4 min
Discarded = 0.07 cfs @ 12.33 hrs, Volume= 0.013 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Pond 10P : Analysis Point #1

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.00' @ 12.33 hrs Surf.Area= 2,809 sf Storage= 14 cf

Plug-Flow detention time= 3.2 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 2.2 min ( 951.3 - 949.1)

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,370 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 2,805 0 0

136.00 3,669 3,237 3,237

137.00 4,597 4,133 7,370
Device Routing Invert Outlet Devices

#1  Primary 136.90' 3.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.29 cfs @ 12.33 hrs HW=135.00" (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.29 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=135.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 9P: Rain Garden #4
Hydrograph

= Inflow
0.08 cfs [ Outflow

nflow Area=2.782 ac 0] procaraed
0.07 cfs.
\ t. V-

0.07 cfs

0.0854
0.08
0.0759
0.077
0.0657
0.06-
0.055-
0.054
0.0457
0.043
0.0359
0.03-
0.0254
0.023
0.0154
0.017

ol .Y — —

C

()

m-

=

=

W

(3}

o

Flow (cfs)

0. 0.0-0 cfs

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



23-105 Stormwater POST RG 14 NOAA 24-hr C 2-Year Rainfall=3.29"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 18

Summary for Pond 10P: Analysis Point #1

Inflow Area = 3.222 ac, 18.09% Impervious, Inflow Depth > 0.00" for 2-Year event
Inflow = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af
Primary = 0.00 cfs @ 24.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 10P: Analysis Point #1
Hydrograph

@ Inflow
0.0014~ - [o00es | [E Primary

Inflow Area=3.22

N
5
1]

Flow (cfs)

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




23-105 Stormwater POST RG 14 NOAA 24-hr C 10-Year Rainfall=5.05"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 19

Summary for Subcatchment 1S: Rain Garden #1

Runoff = 117 cfs @ 12.18 hrs, Volume= 0.089 af, Depth> 2.23"
Routed to Pond 5P : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description
2,700 98 Roof
577 98 Driveway
13,980 61 Grass B
1,392 98
2,098 85 gravel B
20,747 72 Weighted Average
16,078 77.50% Pervious Area
4,669 22.50% Impervious Area

* % X F Ok

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

10.0 Direct Entry,

Subcatchment 1S: Rain Garden #1
Hydrograph
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Summary for Subcatchment 2S: Rain Garden #2

Runoff = 1.38cfs @ 12.19 hrs, Volume= 0.110 af, Depth> 1.39"
Routed to Pond 6P : Rain Garden #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 7,646 98
* 21,463 61
* 12,158 39
41,267 61 Weighted Average
33,621 81.47% Pervious Area
7,646 18.53% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 2S: Rain Garden #2
Hydrograph

[1.38cfs |
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Runoff Area=41,267 s
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Summary for Subcatchment 3S: Rain Garden #3

Runoff = 0.34 cfs @ 12.22 hrs, Volume= 0.042 af, Depth> 0.60"
Routed to Pond 7P : Rain Garden #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 5,527 98
* 31,254 39
36,781 48 Weighted Average
31,254 84.97% Pervious Area
5,527 15.03% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3S: Rain Garden #3
Hydrograph
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Summary for Subcatchment 4S: Rain Garden #4

Runoff = 0.53 cfs @ 12.20 hrs, Volume= 0.046 af, Depth> 1.06"
Routed to Pond 9P : Rain Garden #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 6,345 98
* 16,042 39
22,387 56 Weighted Average
16,042 71.66% Pervious Area
6,345 28.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Rain Garden #4

Hydrograph
|
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Summary for Subcatchment 11S: Post-Developed Drainage Area #1

Runoff = 0.02cfs @ 13.26 hrs, Volume= 0.009 af, Depth> 0.24"
Routed to Pond 10P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 1,201 98
* 5225 39
* 709 61

10,382 30 Woods, Good, HSG A
1,661 55 Woods, Good, HSG B

19,178 40 Weighted Average

17,977 93.74% Pervious Area
1,201 6.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
42.7 Direct Entry,

Subcatchment 11S: Post-Developed Drainage Area #1
Hydrograph
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Summary for Pond 5P: Rain Garden #1

Inflow Area = 0.476 ac, 22.50% Impervious, Inflow Depth > 2.23" for 10-Year event
Inflow = 117 cfs @ 12.18 hrs, Volume= 0.089 af

Outflow = 0.07 cfs @ 14.45 hrs, Volume= 0.064 af, Atten=94%, Lag= 136.4 min
Discarded = 0.07 cfs @ 14.45 hrs, Volume= 0.064 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 136.35' @ 14.45 hrs Surf.Area= 1,676 sf Storage= 2,064 cf

Plug-Flow detention time= 299.8 min calculated for 0.064 af (72% of inflow)
Center-of-Mass det. time= 200.9 min ( 1,048.4 - 847.5)

Volume Invert Avail.Storage Storage Description

#1 134.50' 6,784 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

134.50 591 0 0

135.00 862 363 363

136.00 1,446 1,154 1,517

136.50 1,774 805 2,322

137.70 5,662 4,462 6,784
Device Routing Invert Outlet Devices

#1 Discarded 134.50' 1.760 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.07 cfs @ 14.45 hrs HW=136.35' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.07 cfs)
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Pond 5P: Rain Garden #1
Hydrograph
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Summary for Pond 6P: Rain Garden #2

Inflow Area = 1.424 ac, 19.86% Impervious, Inflow Depth > 0.93" for 10-Year event
Inflow = 1.38cfs @ 12.19 hrs, Volume= 0.110 af

Outflow = 0.16 cfs @ 13.43 hrs, Volume= 0.110 af, Atten=88%, Lag= 74.2 min
Discarded = 0.16 cfs @ 13.43 hrs, Volume= 0.110 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 136.81' @ 13.43 hrs Surf.Area= 1,556 sf Storage= 1,875 cf

Plug-Flow detention time= 131.4 min calculated for 0.110 af (99% of inflow)
Center-of-Mass det. time= 129.4 min ( 1,006.6 - 877.2)

Volume Invert Avail.Storage Storage Description
#1 135.00' 8,564 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 139.00' 1,504 cf _Custom Stage Data (Prismatic) Listed below (Recalc)
10,068 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 550 0 0
136.00 1,075 813 813
137.00 1,670 1,373 2,185
138.00 3,230 2,450 4,635
139.00 4,627 3,929 8,564
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
139.00 580 0 0
140.00 2,428 1,504 1,504
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.470 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.16 cfs @ 13.43 hrs HW=136.81" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.16 cfs)
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Pond 6P: Rain Garden #2
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Summary for Pond 7P: Rain Garden #3

Inflow Area = 2.268 ac, 18.06% Impervious, Inflow Depth > 0.22" for 10-Year event
Inflow = 0.34 cfs @ 12.22 hrs, Volume= 0.042 af

Outflow = 0.11cfs@ 12.91 hrs, Volume= 0.042 af, Atten=67%, Lag=41.4 min
Discarded = 0.11cfs@ 12.91 hrs, Volume= 0.042 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.43' @ 12.91 hrs Surf.Area= 790 sf Storage= 292 cf

Plug-Flow detention time= 19.0 min calculated for 0.042 af (100% of inflow)
Center-of-Mass det. time= 17.8 min (948.9 - 931.2)

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,794 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 554 0 0

136.00 1,097 826 826

137.00 1,700 1,399 2,224

138.00 3,243 2,472 4,696

138.60 7,084 3,098 7,794
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 6.130 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.11 cfs @ 12.91 hrs HW=135.43" (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.11 cfs)
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Pond 7P: Rain Garden #3
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Summary for Pond 9P: Rain Garden #4

Inflow Area = 2.782 ac, 19.96% Impervious, Inflow Depth > 0.20" for 10-Year event
Inflow = 0.53 cfs @ 12.20 hrs, Volume= 0.046 af

Outflow = 0.30 cfs @ 12.36 hrs, Volume= 0.045 af, Atten=43%, Lag= 10.1 min
Discarded = 0.30cfs @ 12.36 hrs, Volume= 0.045 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routed to Pond 10P : Analysis Point #1

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.06"' @ 12.36 hrs Surf.Area= 2,856 sf Storage= 167 cf

Plug-Flow detention time= 4.3 min calculated for 0.045 af (100% of inflow)
Center-of-Mass det. time= 3.6 min ( 897.5 - 893.9)

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,370 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 2,805 0 0

136.00 3,669 3,237 3,237

137.00 4,597 4,133 7,370
Device Routing Invert Outlet Devices

#1  Primary 136.90' 3.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.30 cfs @ 12.36 hrs HW=135.06" (Free Discharge)
T 2=Exfiltration (Exfiltration Controls 0.30 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=135.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 9P: Rain Garden #4
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Summary for Pond 10P: Analysis Point #1

Inflow Area = 3.222 ac, 18.09% Impervious, Inflow Depth > 0.03" for 10-Year event
Inflow = 0.02cfs @ 13.26 hrs, Volume= 0.009 af
Primary = 0.02cfs @ 13.26 hrs, Volume= 0.009 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 10P: Analysis Point #1
Hydrograph
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Summary for Subcatchment 1S: Rain Garden #1

Runoff = 2.72cfs @ 12.17 hrs, Volume= 0.205 af, Depth> 5.17"
Routed to Pond 5P : Rain Garden #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 2,700 98 Roof
* 577 98 Driveway
* 13,980 61 Grass B
* 1,392 98
* 2,098 85 gravel B
20,747 72 Weighted Average
16,078 77.50% Pervious Area
4,669 22.50% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
Subcatchment 1S: Rain Garden #1
Hydrograph
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Summary for Subcatchment 2S: Rain Garden #2

Runoff = 4.04 cfs@ 12.18 hrs, Volume= 0.305 af, Depth> 3.86"
Routed to Pond 6P : Rain Garden #2

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 7,646 98
* 21,463 61
* 12,158 39
41,267 61 Weighted Average
33,621 81.47% Pervious Area
7,646 18.53% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 2S: Rain Garden #2
Hydrograph
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Summary for Subcatchment 3S: Rain Garden #3

Runoff = 2.07 cfs @ 12.19 hrs, Volume= 0.166 af, Depth> 2.36"
Routed to Pond 7P : Rain Garden #3

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 5,627 98
* 31,254 39
36,781 48 Weighted Average
31,254 84.97% Pervious Area
5,527 15.03% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 3S: Rain Garden #3
Hydrograph
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Summary for Subcatchment 4S: Rain Garden #4

Runoff = 1.84 cfs @ 12.18 hrs, Volume= 0.140 af, Depth> 3.27"
Routed to Pond 9P : Rain Garden #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 6,345 98
* 16,042 39
22,387 56 Weighted Average
16,042 71.66% Pervious Area
6,345 28.34% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 4S: Rain Garden #4
Hydrograph

2 o
NOAA 24-hr C |
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Summary for Subcatchment 11S: Post-Developed Drainage Area #1

Runoff = 0.29cfs @ 12.72 hrs, Volume= 0.054 af, Depth> 1.47"
Routed to Pond 10P : Analysis Point #1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 1,201 98
* 5225 39
* 709 61

10,382 30 Woods, Good, HSG A
1,661 55 Woods, Good, HSG B

19,178 40 Weighted Average

17,977 93.74% Pervious Area
1,201 6.26% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
42.7 Direct Entry,

Subcatchment 11S: Post-Developed Drainage Area #1

Hydrograph
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Summary for Pond 5P: Rain Garden #1

Inflow Area = 0.476 ac, 22.50% Impervious, Inflow Depth > 5.17" for 100-Year event
Inflow = 272 cfs @ 12.17 hrs, Volume= 0.205 af

Outflow = 0.18 cfs @ 13.67 hrs, Volume= 0.149 af, Atten=93%, Lag= 90.0 min
Discarded = 0.18 cfs @ 13.67 hrs, Volume= 0.149 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 137.34' @ 13.67 hrs Surf.Area= 4,511 sf Storage= 4,976 cf

Plug-Flow detention time= 285.8 min calculated for 0.149 af (72% of inflow)
Center-of-Mass det. time= 192.1 min ( 1,015.3 - 823.2)

Volume Invert Avail.Storage Storage Description

#1 134.50' 6,784 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

134.50 591 0 0

135.00 862 363 363

136.00 1,446 1,154 1,517

136.50 1,774 805 2,322

137.70 5,662 4,462 6,784
Device Routing Invert Outlet Devices

#1 Discarded 134.50' 1.760 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.18 cfs @ 13.67 hrs HW=137.34' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.18 cfs)



NOAA 24-hr C 100-Year Rainfall=8.55"

23-105 Stormwater POST RG 1-4
Printed 1/30/2024

Prepared by Tri-State Engineering & Survey

HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 39
Pond 5P: Rain Garden #1
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Summary for Pond 6P: Rain Garden #2

Inflow Area = 1.424 ac, 19.86% Impervious, Inflow Depth > 2.57" for 100-Year event
Inflow = 4.04 cfs@ 12.18 hrs, Volume= 0.305 af

Outflow = 0.40 cfs @ 13.38 hrs, Volume= 0.275 af, Atten=90%, Lag= 71.9 min
Discarded = 0.40 cfs @ 13.38 hrs, Volume= 0.275 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 138.45' @ 13.38 hrs Surf.Area= 3,858 sf Storage= 6,227 cf

Plug-Flow detention time= 204.2 min calculated for 0.274 af (90% of inflow)
Center-of-Mass det. time= 155.7 min ( 1,001.7 - 846.0 )

Volume Invert Avail.Storage Storage Description
#1 135.00' 8,564 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 139.00' 1,504 cf _Custom Stage Data (Prismatic) Listed below (Recalc)
10,068 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 550 0 0
136.00 1,075 813 813
137.00 1,670 1,373 2,185
138.00 3,230 2,450 4,635
139.00 4,627 3,929 8,564
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
139.00 580 0 0
140.00 2,428 1,504 1,504
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.470 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.40 cfs @ 13.38 hrs HW=138.45" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.40 cfs)
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Pond 6P: Rain Garden #2
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Summary for Pond 7P: Rain Garden #3

Inflow Area = 2.268 ac, 18.06% Impervious, Inflow Depth > 0.88" for 100-Year event
Inflow = 2.07 cfs@ 12.19 hrs, Volume= 0.166 af

Outflow = 0.29 cfs @ 13.19 hrs, Volume= 0.166 af, Atten=86%, Lag= 60.2 min
Discarded = 0.29 cfs @ 13.19 hrs, Volume= 0.166 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=137.23' @ 13.19 hrs Surf.Area= 2,059 sf Storage= 2,662 cf

Plug-Flow detention time= 108.6 min calculated for 0.165 af (100% of inflow)
Center-of-Mass det. time= 107.4 min ( 984.7 - 877.3)

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,794 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 554 0 0

136.00 1,097 826 826

137.00 1,700 1,399 2,224

138.00 3,243 2,472 4,696

138.60 7,084 3,098 7,794
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 6.130 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.29 cfs @ 13.19 hrs HW=137.23' (Free Discharge)
T 1=Exfiltration (Exfiltration Controls 0.29 cfs)
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Summary for Pond 9P: Rain Garden #4

Inflow Area = 2.782 ac, 19.96% Impervious, Inflow Depth > 0.60" for 100-Year event
Inflow = 1.84 cfs @ 12.18 hrs, Volume= 0.140 af

Outflow = 0.35cfs @ 12.77 hrs, Volume= 0.140 af, Atten=81%, Lag= 35.3 min
Discarded = 0.35cfs @ 12.77 hrs, Volume= 0.140 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routed to Pond 10P : Analysis Point #1

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=135.57' @ 12.77 hrs Surf.Area= 3,302 sf Storage= 1,755 cf

Plug-Flow detention time= 38.0 min calculated for 0.140 af (100% of inflow)
Center-of-Mass det. time= 37.3 min ( 894.3 - 857.0 )

Volume Invert Avail.Storage Storage Description

#1 135.00' 7,370 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

135.00 2,805 0 0

136.00 3,669 3,237 3,237

137.00 4,597 4,133 7,370
Device Routing Invert Outlet Devices

#1  Primary 136.90' 3.0" long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.35cfs @ 12.77 hrs HW=135.57" (Free Discharge)
T o=Exfiltration (Exfiltration Controls 0.35 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=135.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 9P: Rain Garden #4
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Summary for Pond 10P: Analysis Point #1

Inflow Area = 3.222 ac, 18.09% Impervious, Inflow Depth > 0.20" for 100-Year event
Inflow = 0.29cfs @ 12.72 hrs, Volume= 0.054 af
Primary = 0.29cfs @ 12.72 hrs, Volume= 0.054 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 10P: Analysis Point #1
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.152 98 (128, 158)
0.107 61 (128)
0.131 39 >75% Grass cover, Good, HSG A (12S, 15S)
0.046 61 >75% Grass cover, Good, HSG B (17S)
0.058 85 Gravel roads, HSG B (12S)
0.180 55 Woods, Good, HSG B (17S)
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.131 HSG A 128, 158

0.283 HSG B 128, 17S

0.000 HSG C

0.000 HSG D

0.259 Other 128, 158
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Ground Covers (all nodes)

HSG-A HSG-B HSG-C HSG-D Other Total Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 0.000 0.000 0.259 0.259 128,
158
0.131 0.046 0.000 0.000 0.000 0.177 >75% Grass cover, Good 128,
158,
17S
0.000 0.058 0.000 0.000 0.000 0.058 Gravel roads 128
0.000 0.180 0.000 0.000 0.000 0.180 Woods, Good 17S
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Summary for Subcatchment 12S: Infiltration Area #5

Runoff = 0.35cfs @ 12.19 hrs, Volume= 0.028 af, Depth> 0.93"
Routed to Pond 13P : Infiltration Area #5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 4,951 98
3,698 39 >75% Grass cover, Good, HSG A
* 4,655 61

2,507 85 Gravel roads, HSG B
15,811 71  Weighted Average

10,860 68.69% Pervious Area
4,951 31.31% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 12S: Infiltration Area #5
Hydrograph
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Summary for Subcatchment 15S: Infiltration Area #6

Runoff = 0.06 cfs @ 12.20 hrs, Volume= 0.005 af, Depth> 0.69"
Routed to Pond 16P : Infiltration Area #6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

* 1,683 98
2,024 39 >75% Grass cover, Good, HSG A

3,707 66 Weighted Average

2,024 54.60% Pervious Area
1,683 45.40% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 15S: Infiltration Area #6

Hydrograph
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Summary for Subcatchment 17S: Post-Developed Drainage Area #4

Runoff = 0.02cfs @ 12.58 hrs, Volume= 0.006 af, Depth> 0.30"
Routed to Pond 18P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.29"

Area (sf) CN Description

7,839 55 Woods, Good, HSG B
1,983 61 >75% Grass cover, Good, HSG B

9,822 56 Weighted Average

9,822 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
26.7 Direct Entry,

Subcatchment 17S: Post-Developed Drainage Area #4

Hydrograph
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Summary for Pond 13P: Infiltration Area #5

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth > 0.93" for 2-Year event
Inflow = 0.35cfs @ 12.19 hrs, Volume= 0.028 af

Outflow = 0.10 cfs @ 12.64 hrs, Volume= 0.028 af, Atten=73%, Lag=27.1 min
Discarded = 0.10cfs @ 12.64 hrs, Volume= 0.028 af

Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routed to Pond 14P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 136.39' @ 12.64 hrs Surf.Area= 979 sf Storage= 287 cf

Plug-Flow detention time= 23.4 min calculated for 0.028 af (100% of inflow)
Center-of-Mass det. time= 22.7 min ( 898.5 - 875.8 )

Volume Invert Avail.Storage Storage Description

#1 136.00' 4,310 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

136.00 500 0 0

137.00 1,734 1,117 1,117

138.00 4,651 3,193 4,310
Device Routing Invert Outlet Devices

#1  Primary 137.80' 20.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 136.00' 4.224 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.10 cfs @ 12.64 hrs HW=136.39' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=136.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 13P: Infiltration Area #5
Hydrograph

= Inflow

[ Outflow
[l Discarded
O Primary

Lo

; 1 low Area=0.363 ac
0363 eak Elev=136.39"

0.34 ~
0.32] - otorage=2Zo/ C
0.3
0.28-
0.26-
0.24-
0.22-
0.2
0.18-
0.16 /
0.14 /
0.123
0.1
0.08-

A ¢ 7
oon; / ” 777
= S P
0. 0.00

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

.35 cfs

Flow (cfs)




23-105 Stormwater POST INF 5-6 NOAA 24-hr C 2-Year Rainfall=3.29"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 10

Summary for Pond 14P: Analysis Point #3

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth = 0.00" for 2-Year event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #3
Hydrograph
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Summary for Pond 16P: Infiltration Area #6

Inflow Area = 0.085 ac, 45.40% Impervious, Inflow Depth > 0.69" for 2-Year event
Inflow = 0.06 cfs @ 12.20 hrs, Volume= 0.005 af

Outflow = 0.04 cfs @ 12.31 hrs, Volume= 0.005 af, Atten=31%, Lag= 6.9 min
Discarded = 0.04 cfs @ 12.31 hrs, Volume= 0.005 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev=135.03' @ 12.31 hrs Surf.Area= 369 sf Storage= 11 cf

Plug-Flow detention time= 2.0 min calculated for 0.005 af (100% of inflow)
Center-of-Mass det. time= 1.7 min ( 896.1 - 894.5)

Volume Invert Avail.Storage Storage Description
#1 135.00' 645 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 352 0 0
136.00 938 645 645
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.04 cfs @ 12.31 hrs HW=135.03" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.04 cfs)

Pond 16P: Infiltration Area #6
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Summary for Pond 18P: Analysis Point #4

Inflow Area = 0.225 ac, 0.00% Impervious, Inflow Depth > 0.30" for 2-Year event
Inflow = 0.02cfs @ 12.58 hrs, Volume= 0.006 af
Primary = 0.02cfs @ 12.58 hrs, Volume= 0.006 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 18P: Analysis Point #4
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Summary for Subcatchment 12S: Infiltration Area #5

Runoff = 0.86 cfs @ 12.18 hrs, Volume= 0.065 af, Depth> 2.15"
Routed to Pond 13P : Infiltration Area #5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 4,951 98
3,698 39 >75% Grass cover, Good, HSG A
* 4,655 61

2,507 85 Gravel roads, HSG B
15,811 71  Weighted Average

10,860 68.69% Pervious Area
4,951 31.31% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 12S: Infiltration Area #5
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Summary for Subcatchment 15S: Infiltration Area #6

Runoff = 0.16 cfs @ 12.18 hrs, Volume= 0.012 af, Depth> 1.76"
Routed to Pond 16P : Infiltration Area #6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

* 1,683 98
2,024 39 >75% Grass cover, Good, HSG A

3,707 66 Weighted Average

2,024 54.60% Pervious Area
1,683 45.40% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 15S: Infiltration Area #6
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Summary for Subcatchment 17S: Post-Developed Drainage Area #4

Runoff = 0.15cfs @ 12.44 hrs, Volume= 0.020 af, Depth> 1.06"
Routed to Pond 18P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 10-Year Rainfall=5.05"

Area (sf) CN Description

7,839 55 Woods, Good, HSG B
1,983 61 >75% Grass cover, Good, HSG B

9,822 56 Weighted Average

9,822 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
26.7 Direct Entry,

Subcatchment 17S: Post-Developed Drainage Area #4
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Summary for Pond 13P: Infiltration Area #5

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth > 2.15" for 10-Year event
Inflow = 0.86 cfs @ 12.18 hrs, Volume= 0.065 af

Outflow = 0.16 cfs @ 12.77 hrs, Volume= 0.065 af, Atten=82%, Lag= 35.1 min
Discarded = 0.16 cfs @ 12.77 hrs, Volume= 0.065 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routed to Pond 14P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 136.90' @ 12.77 hrs Surf.Area= 1,608 sf Storage= 947 cf

Plug-Flow detention time= 56.0 min calculated for 0.065 af (100% of inflow)
Center-of-Mass det. time= 55.3 min ( 905.4 - 850.0 )

Volume Invert Avail.Storage Storage Description

#1 136.00' 4,310 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

136.00 500 0 0

137.00 1,734 1,117 1,117

138.00 4,651 3,193 4,310
Device Routing Invert Outlet Devices

#1  Primary 137.80' 20.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 136.00' 4.224 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.16 cfs @ 12.77 hrs HW=136.90"' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.16 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=136.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 13P: Infiltration Area #5
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Summary for Pond 14P: Analysis Point #3

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth = 0.00" for 10-Year event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #3
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Summary for Pond 16P: Infiltration Area #6

Inflow Area = 0.085 ac, 45.40% Impervious, Inflow Depth > 1.76" for 10-Year event
Inflow = 0.16 cfs @ 12.18 hrs, Volume= 0.012 af

Outflow = 0.05cfs @ 12.53 hrs, Volume= 0.012 af, Atten=68%, Lag=20.7 min
Discarded = 0.05cfs @ 12.53 hrs, Volume= 0.012 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.25' @ 12.53 hrs Surf.Area= 497 sf Storage= 105 cf

Plug-Flow detention time= 13.2 min calculated for 0.012 af (100% of inflow)
Center-of-Mass det. time= 12.9 min ( 875.9 - 863.0 )

Volume Invert Avail.Storage Storage Description
#1 135.00' 645 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 352 0 0
136.00 938 645 645
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.05 cfs @ 12.53 hrs HW=135.25" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.05 cfs)

Pond 16P: Infiltration Area #6
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Summary for Pond 18P: Analysis Point #4

Inflow Area = 0.225 ac, 0.00% Impervious, Inflow Depth > 1.06" for 10-Year event
Inflow = 0.15cfs @ 12.44 hrs, Volume= 0.020 af
Primary = 0.15cfs @ 12.44 hrs, Volume= 0.020 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 18P: Analysis Point #4
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Summary for Subcatchment 12S: Infiltration Area #5

Runoff = 203 cfs@ 12.17 hrs, Volume= 0.153 af, Depth> 5.05"
Routed to Pond 13P : Infiltration Area #5

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 4,951 98
3,698 39 >75% Grass cover, Good, HSG A
* 4,655 61

2,507 85 Gravel roads, HSG B
15,811 71  Weighted Average

10,860 68.69% Pervious Area
4,951 31.31% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,

Subcatchment 12S: Infiltration Area #5
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Summary for Subcatchment 15S: Infiltration Area #6

Runoff = 0.42 cfs @ 12.18 hrs, Volume= 0.032 af, Depth> 4.45"
Routed to Pond 16P : Infiltration Area #6

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

* 1,683 98
2,024 39 >75% Grass cover, Good, HSG A

3,707 66 Weighted Average

2,024 54.60% Pervious Area
1,683 45.40% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.0 Direct Entry,
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Hydrograph

044% [042cts |
2 - 25 A A yF_\
“*1 | NOAA 24-hr C
0.384"
0364
0344
0.32%
033"
0283
0.26
0.24%
0.22%"
023"
0184~
0163
0144

0.123"

014"
0.08F A
0.06 -

0.04%
0029 T o . L7222
LA LA LA AL IR ILELELEL LU [ LA LU LU L L L L L L L
o 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

d

o
1
®
o
q
A
m-
=
L)
=
il
a

P
A —4
~
(7]
—

N NN
c
000
-
® O
S c
v A ]
Ll ||
Hh O
O

Flow (cfs)

O - =070 =




23-105 Stormwater POST INF 5-6 NOAA 24-hr C 100-Year Rainfall=8.55"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 23

Summary for Subcatchment 17S: Post-Developed Drainage Area #4

Runoff = 0.53 cfs @ 12.40 hrs, Volume= 0.061 af, Depth> 3.26"
Routed to Pond 18P : Analysis Point #4

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 100-Year Rainfall=8.55"

Area (sf) CN Description

7,839 55 Woods, Good, HSG B
1,983 61 >75% Grass cover, Good, HSG B

9,822 56 Weighted Average

9,822 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
26.7 Direct Entry,

Subcatchment 17S: Post-Developed Drainage Area #4
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Summary for Pond 13P: Infiltration Area #5

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth > 5.05" for 100-Year event
Inflow = 203 cfs @ 12.17 hrs, Volume= 0.153 af

Outflow = 0.34 cfs @ 12.76 hrs, Volume= 0.153 af, Atten=83%, Lag= 35.2 min
Discarded = 0.34 cfs @ 12.76 hrs, Volume= 0.153 af

Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routed to Pond 14P : Analysis Point #3

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 137.58' @ 12.76 hrs Surf.Area= 3,428 sf Storage= 2,616 cf

Plug-Flow detention time= 89.6 min calculated for 0.153 af (100% of inflow)
Center-of-Mass det. time= 89.1 min (914.4 - 825.3)

Volume Invert Avail.Storage Storage Description

#1 136.00' 4,310 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sqg-ft) (cubic-feet) (cubic-feet)

136.00 500 0 0

137.00 1,734 1,117 1,117

138.00 4,651 3,193 4,310
Device Routing Invert Outlet Devices

#1  Primary 137.80' 20.0' long Sharp-Crested Rectangular Weir 2 End Contraction(s)

#2  Discarded 136.00' 4.224 in/hr Exfiltration over Surface area

Discarded OutFlow Max=0.34 cfs @ 12.76 hrs HW=137.58' (Free Discharge)
T _2=Exfiltration (Exfiltration Controls 0.34 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=136.00" (Free Discharge)
T =Sharp-Crested Rectangular Weir ( Controls 0.00 cfs)
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Pond 13P: Infiltration Area #5
Hydrograph
E Inflow
[2.03cfs | 1 Outflow
4 M Discarded
O Primary

Flow (cfs)

SR 7777777777777/

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

2 3 4 5 6 7



23-105 Stormwater POST INF 5-6 NOAA 24-hr C 100-Year Rainfall=8.55"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 26

Summary for Pond 14P: Analysis Point #3

Inflow Area = 0.363 ac, 31.31% Impervious, Inflow Depth = 0.00" for 100-Year event
Inflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 14P: Analysis Point #3
Hydrograph
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Summary for Pond 16P: Infiltration Area #6

Inflow Area = 0.085 ac, 45.40% Impervious, Inflow Depth > 4.45" for 100-Year event
Inflow = 0.42cfs @ 12.18 hrs, Volume= 0.032 af

Outflow = 0.08 cfs @ 12.68 hrs, Volume= 0.032 af, Atten=80%, Lag= 30.4 min
Discarded = 0.08 cfs @ 12.68 hrs, Volume= 0.032 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 135.75' @ 12.68 hrs Surf.Area= 794 sf Storage= 432 cf

Plug-Flow detention time= 43.0 min calculated for 0.032 af (100% of inflow)
Center-of-Mass det. time= 42.7 min ( 878.3 - 835.6 )

Volume Invert Avail.Storage Storage Description
#1 135.00' 645 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
135.00 352 0 0
136.00 938 645 645
Device Routing Invert Outlet Devices

#1 Discarded 135.00' 4.530 in/hr Exfiltration over Surface area

iscarded OutFlow Max=0.08 cfs @ 12.68 hrs HW=135.75" (Free Discharge)
1=Exfiltration (Exfiltration Controls 0.08 cfs)

Pond 16P: Infiltration Area #6
Hydrograph

[ Inflow
Il Discarded

.42 cfs |

nqiow Area=0.085 ac
:J,q\r"l 35.75'
Storage=4

Flow (cfs)

3 ""I;)"'I;"'I""I;'"I;)"'I;"'I;'"I;"'I;'"I;"'I""I;"'I""I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



23-105 Stormwater POST INF 5-6 NOAA 24-hr C 100-Year Rainfall=8.55"

Prepared by Tri-State Engineering & Survey Printed 1/30/2024
HydroCAD® 10.20-2g s/n 08696 © 2022 HydroCAD Software Solutions LLC Page 28

Summary for Pond 18P: Analysis Point #4

Inflow Area = 0.225 ac, 0.00% Impervious, Inflow Depth > 3.26" for 100-Year event
Inflow = 0.53 cfs @ 12.40 hrs, Volume= 0.061 af
Primary = 0.53 cfs @ 12.40 hrs, Volume= 0.061 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

Pond 18P: Analysis Point #4
Hydrograph

H Inflow
/ 053 cfs O Primary

551 1 Inflow Are: 225 a<

054"

I
o

0454

0354

Flow (cfs)
o
w
]
AN

0254

0.2%

0154

014"

0.054"

e /

y

0_- I""I""I""I""I""I""I:'"I:"'I""I'/"'I'/"'I'/"'I'/"'I
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



Stormwater Management Report
7™ Avenue and Douglas Street
Elk Township

I11. SOIL REPORT
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GLOUCESTER COUNTY DEPARTMENT (38 HEALYH :

APPLICATION FOR PERWT TO CONSTRUCTIALTER/REPAIR AN INDIVIDUAL SUBSURFACE SEWAGE

o - DISFOSAL SYSTEM _
APBLICATION SHALL B SUBMITTED ELECTRONICALLY TO GME FOR REVIEW BY DESIGN ENGINEER
_ o, VPR VIRWS @ emeusal conrand falekander @cmelsat o
FAYMENT SHALL BE SUBMTTED TO GCHD (GHECK OR MONEY ORDER ONLY)
ONSITE ENSPECT?QNS'NEUST BE SCHEDULED ViA ERAL: CCHBOUNEUSAT COM
MUNICIPALITY . Bl Twp, -

Fotm 2t - Soil Log and Interpretation: ot .1 Block 143
Liog Number  TP1 Method (Check Onel: e XK Profile Pie o, Boring

Existing Grade Elevstion:

Z. 5ot Log

Depth Munsst Color Name and Syl Estimated Testurat lass; {inchies) Estirnated Volume % Course Fragmeris, F Prasent
Structure:

Top-Bottam " Moistbr Dry Consistence; Mettling-Abundance, Size and Contrast, If Preseént

07— 127 10YR 4/3 Sandy loam, Sub-angular blocky, Friable

12~ 31" 7.5YR 6/4 fitte Loarty $and, Sub-angular blocky, Friable

317 - 44 7. 5YR 6/6 Sandy clay io’am,. Sub-angular bluci:y, slightly an

447~ 817 7.5YR 6/6 Sandy clay loant, Angular blocky, Firm (HR) with 35% gravel

817~ 95 T.5YR 574 Sandy clay loam, Angular blocky, Firm (HR)
with Commion, Mediu, Distinet.

R 3/6 mottles @ 86
95 107" 7.5YR 514 Sandy clay Toam, Angular biocky, slightly Firm, with 10% gravel
107"~ 1217 7.5YR 5/4 Sandy loam, Sub-angular blocky, Friable, with 15% grave]
1217~ 150" 7.5YR 7/2 fine Loammy sand, Single grain, Loose.

3. Groung Water Observations:
Seepisge-indicare bepth = N
Pit /8oring Hooded-Depth after B e Hours

&, Soil Limditing Zones {Chedk Agprasriate Categtriosh

Fractured Raek Substeatum - Depth toTop ‘

Massive Reck Substestarm:- Depbh to Top _

Exciessively Coatse Horlzoti - Bepth Top to Bottom

Excessively Coarse Substrathin - Bepth t6 Top

Hydraulically Restrictive Hatlzon - Ciepth Top-to Bottam A4 D5?
Wydraulically Réuttictive Substraton - Depth to Top.

Perchied Zone of Satoration - Depth Top to Bottom

fegional Zone of Saturatiod - Depthto Yop : Be¥
5. St Suitability Classification: MK

.  hikreby certify that the informuesion uenishied 6 Form 2h of this application is trie and aceurate. fam avare that faltification of dats i a viclatibn of
the Water Pollution Control Azt (NS4, 58; 10A-] et sety} and s sibject to penaities as prescribedin RIAL 71 2.8,

Signature of Site Evaluator. ..
ate e SOFEBF2023

Signature of Professionsl Enginder______ “(2/\ SENE— GEZEL .(’

i X




BLOUCESTER COUNTY DEPARTMENT OF HEALTH
APPLICATICIN FOR FERMET Te CONSTRUCT!ALTER!RE?A%F& AN INDIVIDUAL SUBSUREACE SEWAGE
DISPOSAL SYSTEM
APPLICATION SHALL BE SUBRMITTED. ELEC?RONICAE.LY TOEME FOR ﬁE\&EW 8Y DESIGN ENGINEER
Eepsicﬂeviews@m‘nemai cairetand | lexander@emeisal.com
PAVMENT SﬂALL BE SUBMTTEDITO GCHD {CHECK OR HONEY ORDER ONLY)
URSITE ENSPECTEONS MUST BE SCHEDULED VIA EMAIL: ngg_@m;g__

MUNICIPALITY . Bk Tiwp_
Furm 26 - Soil Log andinterpretation: tot__, & ., Blogk, 143
d-LogNumiber . TPZ___  Method (Check Onels — XX____ ProfilePt____ . Boring
Existing Grade Sevation: _
2 Seillog
?ﬁ?itcgute: Munsel Color Naifie and Symbol; Estimated Textural Class: f%@ﬁes) Bstimated Volume % Cobrse Fragmetit, 1f Presenty

Top-Bottom: hoist.or Dry Consistence: Motting--Abundance, Size snd fz'ohtrm, ¥ brasent

0"~ 11" I0YR 4/3 Sandy loam, Sub-angular blocky, Friable
117« 50" 7.5YR 6/4 Sandy clay loam, Sub-angular blocky, Friable, with 10% gravel
50" - 717 7.5YR. 6/6 Sanidy clay loam, Angular blocky, Firm (HR) ng 30% gravel

T1” - 937 T 5YR 6/6 Bandy icsam, Sub-angular blocky, Friable, with 40% gravel
with Cotrimon, Mediurm, Distinét SYR 5/6 mottles @ 87"

93" — 144" 7.5YR 7/3 fine Loamy sand, Angular blocky, Friable

8. Ground Water Qhservations:
Seepage-idicate Depth NE
Pit fBoring Flooded-Depthafter, : Hours

4. Soif Limiting Zones [Check Appropriate Categoriesk

Fractured Rock Substratuet ~ Degth to Top

Masgive Recic’ﬁubs{'ratum Depthtg Yop

Excessively Coarse Horfzon - Depth Top to Bottasr

Excesiively Coirse Substraturn~ Depthite Tep _
Hydraolicaliy Restriztive Horizon - Deﬁ‘(h Thp wBottom sl i
Hydraulically Restrictive. Substratuis - Depth ta Top

Burches Zone of Sam‘aﬁm + Depth Top toBottam

Reglonal Zone o, Satura%éon Depthiio Top 8F

5. Suil Suitability Classification: fiHR

&. T Hiraly cartify thit the mfr:rmatiaﬂ furnished on Form 2t of this apalication istrue andacourate. d arm aware that faisification of data ks & violation of
the Water Poliution Contrnl Act{f4. i.S.A. 5%; JDA et seg.}and s subject to penaities a5 arescﬁhéd MMNLAEL 7B

Sigratire-of Site Evaluator :
Bate. A0/13/2023

Signature of Professional Engineer, | /V\ — e, HiCEnSed 65_7'_310{0




&L{‘){MESTER COUNTY bEPAmENT oF HﬁALT!-E
APPLICATION FOR PERMIT TO: CONSTRUCT/ALTERIREPAIR AN INDIVIDUAL SUBSURFACE SEWAGE
DISPOSAL SYSTEM
APPLICATION SHALL BE SUBMITTED ELECTRONICALLY TQ CRE FORREVIEW BY DESIGN ENGINCER
SepticheviewsBonzusat com dnd [gietsnder@ernetsscom
PAYMENT SHALL BE SUBMTTER TO GCHD (CHECK OR MONEY ORUER . ORLYY
ONSITE INSPECTIONS MUST BE SCHEDULED VIA EMAIL: g gg@gmgusm COR

MUNICIPALITY ____ EKTwn
Formm 26 -Soit Log and iriterpretation: lot .4 . Block . 143
1.bog MudberTP3 Method tChedk Onel: e XX ProffiePit_ . . Boring
Existing Grade Slevation:
2. Sail Log _
;gii}“ . Mutisel Color Name and Symbol; Estimated Textiral Clabs; {inches] Estimated Volume % Coarse Fragment, if Presenty
Top-Boteoi Moist of Ory Consistence; Mottling--Abundance; Stze snd Cortrast, i Present

07~ 14 10YR 4/3 Sandy loam, Sub-ahgular blocky, Friable
47~ 397 7.5YR 6/4 Sandy clay loam, Sub-angular blocky, Friable, with 10% gravel
59" 68" 1.5YR 7/2 fine Loamy sand, Single grairs, Loose, with 15% gravel

68" — 84" T.5YR 5/4 Sandy loam, Sub-~angular blocky, Friable, with 35% gravel

with Common, Medium, Distinct SYR 5/6 mottles @ 85”

847 — 1027 7.5YR 5/8 Sandy clay loam, Sub-angular blocky, Friable, with 25% gravel

102" — 1447 7.5¥R 5/8 Sandy loam, Sub-anguler blocky, Friable, with 25% gravel

. Ground Water Gbservations:
Seepspasridicate Bepth N/E
E*ft{BcnngFtwde&wDepthafter i peniinbipiansemses HODTS

4. Soil Limiting Zores {Chisck Appropriate Categoriesk:
Fratiured Rock Substratim » Diepth o Top:

Whaselie Rock Stsstratun - Depth fotop

Exvessively Coarse Horizon - Depth Tofs to Botton:.

Exoess:ve!v Coarse Substratum - Depth to Top _
tydratbicalty Restrictive Hottzon - Depth Tuprto Sottony
Fydraiteally Restrictivi Substratumy - Depth to Top

Perched Fore:of Saturatian < Depith T 16 Bottom _
geglonal Zone of Saturation < Depth o Top 85"

5. S0M Sultability Classiisation: i

&4 Hiereby certify that the Information furnished an Form 25 of this application is trie andiaccurate. T am aware that falsificetion of data is 2 vioiation of
thie Water Pollution Corkrol Agt (L.1.$.A. B8 10A et ve.) anid s subject to penalfies oy prescrivied in NLAC T: 148,

:‘Srgnature of Gites EVAIGEOT ..., o .
Date . OMBRORB

Sighuture-of Professlonst Bnglwesr, ﬂ /\ s Licensie # bEZ%iO ’0 '




- ) o v . BHOUCESTER COUNTY DEPARTHENT OF HEALTH
APPLICATION FOR FERIWT TO CONSTRUCT/ALTER/REPAIR AN iNDIVIDUAL SUBSURFACE SEWAGE
o ‘ L . DISPOSAL SYSTEM - ‘ ' )
APPLICATION SHALL BE SUBMITTED ELECTRONICALLY TO CME EOR REVIEW 8Y DESIGN ENGINEER
) _ SeptitReviewsBomeoss L o falesendsr@omeusal oo
PAYMENT SHALL BE SUBMTTED TO GCHD {CHECK OR MONEY ORNER ONLY}
ONSITE INSPECTICONS MUST B8 SCHEDULED VIA EMISIL: GOF CHEL COR
MUMICIPALITY __ . . Bk Twp . e ’

Forri 20 < 3ol Log and tntérpretation: tot & Block 43

LiogNumber, 794 e MELROY {Check Onel: XX Profile Pi¢ Baring

e et by

Existing Grade Hevation:
2. SoilLog _
Depth Mimsel Calor Name-and Symbiol; Estimated Textura) Class: finchies) Esiintatad Volume % Coarse Fragment, if Present;
Struirture: :

Top-Botton: Moist or Dry Consistence; Mottling--Abundance, Size ang Contrast; F Preserd

0~ 7” 10YR 4/3 Sandy loam, Sub-afigular blocky, Priable

7~ 29" 7.5YR 6/4 Sandy loam, Sub-angular blocky, Friable |

29" - 42" 7.5YR 6/4 Sandy clay loam, Sub-angular blocky, Friable

427 - 60" 7.5YR 6/6 Lodnty sand, Sub-angular blocky, Friable, with 10% gravel

607 - 87° 7.5YR 5/4 Sandy loam, Sub-angular blocky, Friable, with 25% gravel
with Cominon, Medium, Distinet SYR 5/6 mottles @, 84”

87 105" 7.5YR /3 fine Loamy sand, Angular blocky, Friable, with 25% gravel
105"~ 1257 7.5YR 7/3 fine Loamy sand, Single gtain, Loose

1257~ 1507 7.5YR 7/1 fine Sand; Single grain, Loose

3, Ground Water Obiservations: _
Seepageindicate Depth NE
Bt /Boring Flobdet-~Desth after e . Hours

4. 3ol Limiting Zones (Chieck Appropriate Categoties):
Fractured Rock Sobsttsturn - Deptito Toy

Massive Rock Substratum - Depthita Top

Buessively Coarse Horzon - Depth Tup to Béttom

Excessively Coatse Substratum - DepthtoTop
Hydraulically Restrictive Hortzon - Depth Top to Bottom
Hygraulically Restrictive Substratur - Depth o Top.

Perched Zone of Sdturetion < Depth Top o' Bottom o
Regional Fone of Saturation - Depthito Top- 84"

$. Soil Suitability Classification: f

8. L heveby vertfy that the information furnished g_r_r?urm 2b of this application is true and acourate. { am sware that falsification of data is a viclation of

the Water Polfiiticn ConfroiAct IN.LS.A. 58: 10A 6t seq.) ant I sUbject 16 penaliles 48 preseribed in NJ.AC 7: 148,
Sigrature of Site Evaluatof
Date . . IBRER2025.

— . - o .
Sigriature of Professional Engineer 4/\ s LicENSR CJ_E?'QI b‘




GLOULCESTER COUNTY DEPAKTMENT OF HEALTH
BPPLICATION FOR PERI&ET TO CONSTRUCT/ALTER/REPAIR AN INDIVIDUAL SUSSURFACE SEWAGE
DISPOSAL SYSTEM
KPPLICATION SHALL BE SUBMITTED ELECTRONICALLY TO CME FOR REVIEW BY DESIGN ENGINEER
S«eptucﬂevnew&@cmeml cor gnd al L@iﬂmﬂ"@m
PKYMENT SHALL BE SUBMTTED TO SCHD (CHECK OR MONEY" ORDER ﬁlﬂ.‘f)
‘ONSIVE INSPECTIONS RMUST BE SCHEDULED VIA EMAL.: QM&E&M

MUM!GI?ALETY e Elk Twp
form 2b - S0l Log and Interpretation: tot % Block 143 .
1. LogMumber Methad (Crieck Onels ____ oc_ Brofife pit Bewing
Existitg Grade Elevation: o .
2. 5oil tog
Depth Munsel CoforName and Symbol; Estimated Texturat Class; Tinches} Estimated Votume % Coarse Eragment, if Present;
Structurer
Top-Bottam Moistor Oy Consistencs; Mottiing--Ablindance, Size and Contrast, ¥ Present

0" — 8” 10YR 4/3 Sandy toam, Sub-angular blocky, Friable

87— 21" 7.5YR 6/4 Sandy loarn, Sub-angular blocky, Friable

217~ 37 1.5YR7/2 Loamy sand, Sub-angulat blocky, Friable

3P~ T7 7.5YR 5/8 Sandy eiay!iaam,.ﬁxﬁguiaf-bimky, slightly Fitm, with 15% gravel

777 - 97 T,5YR 514 Sandy clay loam, Sub-angular blocky, shightly Firm, with 25% gravel
with Common, Mediurn, Distinict YR 5/6 mottles @ 82"

97"~ {17 7.5YR 6/4 fine Loamy sand, Sub-angular blocky, Friable

1177 1447 7.5YR 7/1 fine Sand, Single grain, Loose

3. Ground Water Dbsenvations:
Sedpape-indicate Depth N
Pt fRoring Aitoded-Depthafter s, FEOMES

4. 808 timiting Zonés {Theck Agprbpriate Categories):
Fraytured Rock Substratum - Depth to Top

Massive Rock Subistratim:- Depth 10 Top

Excessively Coarse Horizoh - Depth THp-to Boltint

Excessively Coarse Substratuen - Depth o Top

Hydraulically Restrictive Horizoi - Depth Top to Bottom
Hydraclically Restrictiva Substratuny - Dapth to Tag

Perchisd Zone of Saturation Uepth Top to Bottom ‘
Hagional Zone of Saturation - Depthto Tol kid

5, Solf Suttability Classtfication: ;

©. | heteby cartify thot the Infdrimation furnishad o6 Form 2b of this applizstion istrue and accurate. 1 sm aware that falsification of data is 3 viclation of
the Water Poliution Control Act (N:£S.A. 381 10A- et seq.) and is subject to penplties as prescribed in NJALC. #:14:8.

Sigriature of Site Bveluator . reosiins
Date . ROMBJI023 . .o

Signature of Professional Engineer._____ /V\ e Litense# G}t.?%i?(’ ——




GLOUCESTER COUNTY. DEFARTMENT OF HEALTH
APPLICATION FGR PERMIT TO: conaTRUCTfAL‘EER!REPAiR AN INDIVIDUAL SUBSURFACE SEWAGE
DISPOSAL SYSTEM
ABBLICATION SHALL BE SUBKITTED ELECTRONICALLY TO CNE FOR REVIEW BY DESIGN ENGINEER
Sep:;cﬂwxm@cmeuml cotyantd mmr@cmml cETY
PAYMENT SHALL BE SUBMTTED TO SCHD: (GHECK OR MONEY ORDER DNLY}
ONSFFE: iNSPECTwNF: ?&UST BE SCHEDULED VIiA EMAIL: ,_Q}:LM

MUNICIPALITY EWTwp, o
Forr 24 - Soil Log aid interpretation: 6.4 Block 143
1. Log Number___ 196 Method (Chack Onel: . ¢ Profile pit ___Boring
Existing Grade Blevation: . .
Z ‘S:gi'f-{égﬁ _ _ _
f:xapt‘hh_. ' Munsel Colar Name and Symbed; Estimated Testural Class: E’rr_ac?xes) Estimated Valume % Coarse Fragment, if Present;
WS‘::«?::;@ ioist or Ury Consistence; Moﬁﬁng——ﬂbunm. Size and Contrast, if Fresent:

0"~ 8” 10YR 4/3 Sandy loam; Sub-angular blocky, Friable
87 42" 7.5YR 6/6 Sandy clay loars, Angular blocky, Friable, with 10% gravel

427 - 83" 75YR 73 fine Loamy sand, Single grain, Loose
with Conimon, Meditmt, Distinét YR 5/6 miotties @ 807

83" ~ 130" 7.5YR 7/1 fine Sand, Single grain, Loose

130" — 1447 7.5YR 6/4 Loamy sand, Sub-angular blocky, Friable

2, Ground Water Obgervations:
Sedpage-Indicate Bepth NE
d !Bpﬁﬁg_?!uﬁ&?ﬁ—ébép’fﬁ}éﬁéf. SR i s, OIS

Frac’kumd Rac& Suﬁstratum b@pﬁx o Te:m
.Massme Roc‘ft Suhstratum I}epth ts Top

Excessmeiv Charse! Subs%ratum ﬂep‘ﬁs i Tarp
Hvdrauitcaily Restnctwe Hcrizem Depth Tap ’m Boi‘tom

:F’erched Zane oi Satmaﬁm ﬁepth ‘(op te %ﬁam N
RegionalZone of Saturaé:lan Depithito Top Flug

5. Soif Suitability Classificatior: i

i hmby mvtrfyﬁm’c fha fn?ormatm f‘urmchad on r-orn-s v cf thig ap«phmma {3 g :rsé accurate. bam amm tﬁ:t Fﬁkﬁic::ﬁtm of datd is 2 viclstion of

Signature of Site Evalugtor,
Date - 10/13/2003

Sigriature of Professional Engineer tiknse#_ (s£23106



GLOUCE.STER COUNTY DEBARTHMENT OF HEALTH -
APPLIQA?IO?\I FﬁR F‘EM!T TO CONSTRUCTIALTER/REPAIR AN lNDMBUAL SUBSURFACE SEWAGE
DISPOSAL SYSTEM
APPLICATION: SHALL BE SUBMITTED ELECTRONICALLY TO CME FOR !'{EVEEW BY QE'SEGH ENGINEER
S&pncﬁemaws@cmeusa’i roinand lexander@cmsuial ot
P&YMEP\E? SHALL BE SUBMTTED TO GLHD (CHECK OR MONEY OROER ouLYy
ONSITE TRSPEC’Y IONS MUST BE SCHEDULED VIA EXAL: &C E@QﬁﬁgﬁA‘t LOM

MUNICIPALITY __ _ ElkTwp_
Form 25 - Soillog and Interpretation: ot 4. Block w43 -
Lloghumber  1P7_ . Wethod [Check Onelr X%, PrOfle PR o Boring
Existinig Grade Heévationi,
Z. SqiE‘Log .
r;ept?s - Mungel Color Namie and Symbol; Estimated Textural lass; {i_;‘xcﬁes}-ﬁ"s;ﬁmata& Valune % Coarse Fragment, If Present;
?::gggm Ntwist o Dry. Consiitence; Mottling--Abundance, Size-and Contrast, i Preséne

07 - 10" 10YR 4/3 Sandy foam, Sub-angular blocky, Friable
167 - 29" 7.5YR 6/6 Sandy clay loarn, Sub-angular blocky, Friable
28"~ 617 "1.5YR 6/6 fine Loamy sand, Single grain, Loose

61" - 135" 7.5¥R 7/1 fine Sand, Single grain, Loose
with Commuor, Medium, Distirict SYR. 5/6 mottles. (3 82

Fit distafiinued due to collapse f cavein

3. Ground Water Observations:
Séepage-indicate. Depth N/E _
¥t /Bortng Fﬁmﬁ«%pﬁ»aﬁér i i Hours

Massive Rock Sabstratu : Depth m‘t‘ap

. Extessweiv Ctxarse i-lor;zart ﬁepth Topto Mam
ﬁvdr&uhzaﬁv ﬁesmﬁiw P‘ém‘zm Depth Topio Bottom
Hvdrauhcaiiy Restrictive Substratun - Depth toTap

Perched Zone 6f Satutation - Depth "fop 0 Rottam ]
Regional Zone of Satlration - Degth 1o Top 8"

5. $oil Suitabifiey ClassHication: f

8.} vty cevtify that the inforisation fumsﬁed on Farm 20 bf this application Btree andistourate. | am aware that'msef‘catxon of daka ¥s a viclation of
thie Wirter Poflution. c:zn:mEAct INESA, 58 104 et seqi) and i subject to peraities as pl‘éﬁcﬁbed in MLAC T 8.

Signature of Sits Bealiator.
Date 1/13/2623

_ S . E o
Signature'of Proféssional Enginver /V\_/ e Licerse® bEZRN b




GLOUCESTER COUNTY DEBARTHENT OF HEALTH
AFPHCM‘%OB@ FOR PERM!T TO CONSTRUCT/ALTER/REPAIR AN INDIVIDUAL SUBSUREACE SEWAGE
_______ . DISPOSAL. S‘!STEM
Sﬁpt:ckewews@cmausal oy amd galexander@musai com
?AYHEI‘!TEHALL BE SUBMTTED YU GCHD {CHECK OR MONEY ORDER {')Ni.‘!)
{}NSLTE iNS!’E(’JE’IORS MUS’!’ BE %HEDHLED VIA EMAIL W
MUNICIPALITY ik Twp

Forrh 2 S0 Log and iderpretation: tot .. 8. Block . 143

1. Log Number__, TPB Hethod fCheckOnel: o Profle Pit .. faiwir‘rg

Existing Srade Elevations

2. 50l Log . _ : .

Depth “MunselColor Name and Symbol; Estimated Textars! Class; finches} Estifnated Volume % Coarse Fragment, If Present;
s’?g:fl;:t;jm Moist or Dry Consistence; ﬁott_i%hg'--},\:l;uné_aﬁte, Sizeand Cmﬁfast, ¥ Préent

# — 34" 7.5YR 6/6 Sandy clay loam, Angular blocky, Friable, with 15% gravel
34" - 76" 7.5YR 6/6 Sandy foam, Sub-angular blocky, Friable

767 ~ 917 7.5YR 7/3 fing Loamy. sand, Single grain, Loose:
with Comnon, Mediuts, Distinct SYR 5/6 motties @ 79”

917 - 135" 7.5YR %1 fine Sand, Single grain, Loose

Pit discontinied doe to collapse feave-in

3. Ground Water Observitions: _
Eeepage-Indicate  Depth NAE o
Pit fBoring Flocded--Depthaftee .. . Hoiry

4. Soil Limithhg Zones {Check Appropriste Catégaries)
sravtyted Rock Substratum - Depth to Top

Massive: Rock Substratum - Dépthto Top.

Excessivaly Cosrse Hortion - Depth Top 1o Botterm
&r:essweiymarsé Substratum - Depth-to Top

Hydraalicaliy Restricive Hortzon - Depth Top ta Battom
Hydraitically Restrictive Substratum - Depth te Top

Perched Zoneof Ssfuration- Depth Topto Bottorn

Reglonal Zone of Saturavon Depth to Top i

£, 500l Suttability ClasslBication: ¥

6.} hereby certify that the Information Frished wn Farm T of this application icTrus snd-accurate. T ain gwiare that felsiicationof déats is aviclation of
the Water Pollution ContiobAct [N..T 5.4, 58: 104 et seqand i siibject Yo pehalties 43 prescrstse& in NLAC Ti5-8.

'S”’fgnature iof Sive Bvalugtar
Date._. . 1b/13/2023 R :
ijig‘naﬁ;r?edf&Fré:?éséiariaﬁ:ﬁnginee’r‘- — /J/\ \ tierses___(ELBIOY

N




South Jersey Engineers LLC

P.O. Box 14086
Voorhees, NJ 08043

Tristate Engineering Sample Date: 10/13/23

Douglass Siresat
Elk Township

Storrnwater - TP
Horizon 85"-107"

MUNICIPALITY i Elk Township I

Form 3b. Tube Permeameter Test Data

1. Test Number i 1 I Replicate Letter A |

. . — | e —— | N - . .
2. Materizl Tested | |Fin { X ITest in Native Soil - Indicate Depth 102"

3. Type of Sample | {Undisturbed

Date Collacted| 10/13/2023 ;

X 1Disturbed

4. Sample Dimensions Inside Radius of Sample Tube, R, in cm

Length of Sample, in inches

5. Bulk Density Deiermination (Disturbed Samples Only):

Sample Weight (Wt. Tube Containing Sampie - Wi Empty Tube

145,59

Sample Volume (L x 2.54 cmfinch x 3.14R?), cc
Buik Density {Sample Wt./Sample Volume), grams/cc

56.83

6. Standpipe Used: % No Yes
Indicate internal Radius, cm

1.68

7. Height of water Level above Rim of Test Basin in inches:

At the Beginning of Each Test interval, H1
At the End of Each Testinterval, HZ

8. Rate of Water Level Drop (Add additicrial iines if needed):
Time, Start of Test Time, End of Test i.ength of Test interval,

Interval, T1 Interval, T2 T, {min)
(min.sec) {min.sec)

0.00 43.05 43.08

0.00 43.28 43.46

0.00 43.42 43.70

2. Calculation of Permeability:

K. {infhr) = 80 minfr x iR x L{inyT(min) xIn (H1/H2)

k= 80 min/hr X ———f-——-— X 3/ 43.70

xIn(3i2) |

k= 167 !

]

10. Defects in the Sample {Check appropriate ifems):

X None Cracks Worm Channels Root Channgis

SoilfTube Contact Large Gravel Large Roois
Dry Sail Smeering
Other---Specify

Compactation




South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

Tristate Engineering

Douglass Streat

Elk Township

Sample Date:

Stormwater - TP

Horizon 95"-107"

10/13/23

MUNICIPALITY [ ElkTownship |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Replicate Letier] B |
'; X Test in Native Soil - Indicate Depth

2. Material Tested | iFill

3 Type of Sampie | |Undisturbed

4, Sampie Dimensicns Inside Radius of Sample Tubs, R, in cm
Length of Sample, in inches

5. Bulk Density Determination (Disturbed Sampias Only):
Sample Weight (Wt Tube Containing Samgle - Wt Empty Tube
Sampla Volume (L x 2.54 cmfinch x 3.14R%), cc
Buik Density (Sample Wt./Sample Volume). grams/cc

8. Standpipe Used:; X No Yes
Indicate internal Radius, cm

Date Collected;  10/13/2023

E

i

X

| Disturbed

1.905
3

147.61

86.83

1.70

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1
At the End of Each Test Interval, H2

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

3.0

2.0

Time, Stait of Test Time, End of Test Length of Test Interval,

Interval, T1 Interval, T2 T, {min)
(min.sec} (min.sac)

0.00 4£.39 45.65

0.00 45.56 45.94

0.00 46.03 48.04

9. Calculation of Permeability:

K, {inthr) = 60 min/hr x r¥R® x Ln)T{min) x in (H1/H2)

k=60 minfir | X meseweens, f wmrmmmnam X3/ 46.04

x In{3/2)

k= 159 |

10. Defecis in the Sample (Check appropriaie items):

X None Cracks Worm Channels Root Channels

SoilTube Contact Large Gravel Large Roots
Dry Soil Smeering Compactation
Other-—Specify

E 102" [



South Jersey Engineers LLC
P.O. Box 1406

-
t
i

Douglass Street

ristaie Engineering

Sample Date:

Stormwater - TP2

10/13/23

QOther—Specify

Voorhees, NJ 08043 Eik Township Horizon 71"-83"
MUNICIPALITY [ Elk Township |
Form 3b. Tube Permeameter Test Data
1. Test Number i 1 ! Replicate Letter;‘ A | Date Collectedii 10/13/2023
2. Material Tested | |Fill [ X |TestinNatve Soii-indicate Depth { 88" |
3 Type of Sample | iUndisturbed L X | Disturbed
4. Sample Dimsnsicns inside Radius of Sample Tube, R, incm 1.805
Length of Sample, in inches 3
5. Bulk Density Determination (Disturbed Sampies Only}: -
Sample Weight (Wt Tube Containing Sample - Wt. Empty Tube 146.59
Sampie Volume {L x 2.84 em/inch x 3.14R?%), ¢¢ 86.83
Bulk Density (Sample Wt./Sample Volume), grams/ce 1.89
6. Standpipe Used: X No Yas
indicate internal Radius, cm
7. Height of water Leve! above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1i 3.0
Atthe End of Each Test Interval, H2 2.0
8. Rate of Water Level Drop (Add additional nes i needed):
Time, Start of Test Time, End of Test Length of Test interval,
interval, T1 . Intervai, T2 T, {min)
{min.gec) (min.sec)
0.00 13.00 13.01
0.00 13.04 13.06
0.0C 13.20 13.34
9. Celculation of Permeability:
K, {infhr) = 80 min/hr x r¥R2 x L{in)/T(min) x In (H1/H2)
k= 80 min/hr X ———mmefr—— x 3/ 13.34 x In{3/2)
k= 547 |
10. Defects in the Sampie {Check appropriate items):
P None Cracks Worm Channsis Root Channels
Soil/Tube Contact Large Gravel Large Roots
Dry Soil Smeering Cornpactation



South Jersey Engineers LLC Tristate Engineering

Sample Date:

10/13/23

P.O. Box 1406 Douglass Street Stormwater - TP2
Voorhees, NJ 08043 Elk Township Horizon 71"-93"
MUNICIPALITY [ EkTownship |

Form 3b, Tube Permeameter Test Data

Cate Collected]  10/13/2023

{ X Test in Native Soil - Indicate Depth

X

| Disturbed

1. Test Number [ 1 i Replicate Letter] B |

2. Material Tested | 1Fill )

3. Type of Sample | JUndisturbed [

4. Sample Dimensicns inside Radius of Sampi;e Tube, R, incm 1.805
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt. Tube Coniaining Sample - Wi Empty Tube 145.48

Sampie Volume (L x 2.54 cmiinch x 3.14R?), cc 86.83

Bulk Density {Sampie Wt./Sample Volume), grams/cc 1.65
8. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
Atthe Beginning of Each Test Interval, H1 3.0
At the End of Each Test interval, H2 2.0

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

Time, Start of Test Time, End of Test Length of Test Interval,

interval, T1 tnterval, T2 T, {min)
{min.sec) {min.sec)
0.00 12.48 12.80
0.00 13.15 13.25
0.00 13.42 13.68

2. Calcutation of Permeability:

K, (infnr) = 60 minfr x /R x L{n)/T{min) x In (H1/H2)
k= 80 minfir % -——— - x 3/ 13.69 xIn(z2y |
k= 5.33 |

10. Defacts in the Sample (Check appropriate items}:

X None Cracks Worm Channels Root Channels
SailTube Contact Large Gravel Large Roots
Dry Soil Smeering Compactation

Other—-Specify

L_e |



South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

Trisiate Engineering

Douglass Street

Eik Township

Sample Date: 10/13/23

Stormwater - TP3
Horizon 102"-144"

MUNICIPALITY [ EkTownship |

Form 3b. Tube Permeameter Test Data

1. Test Number i

2. Material Tested | IFill

3. Type of Sample [ HUndisturbed

4. Sampie Dimensions Inside Radius of Sample Tubs. R, incm
Length of Sample, in inches

5. Bulk Density Determination {Disturbed Samples Only):
Sample Weight (Wi Tube Containing Sampie - Wit Emply Tube
Sample Volume (L x 2.54 cmiinch x 3.14R%), cc
Butk Density (Sample Wt./Sample Volume), grams/cc

6. Standpipe Used: X No Yes
Indicate internal Radius, cm

. . pm————
1 i Replicate Letter| A |

EETRET

W
Eat

|Disturbed

145.37
86.83
1.87

7. Height of water L.eval above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1
At the End of Each Test Interval, M2

8. Rate of Water Level Drop (Add additional lines if needad):

3.0
2.0

Time, Start of Test Time, End of Test Length of Test interval,

Interval, T1 Interval, T2 T, (min}
{min.se¢) (min.sec)

0.00 12.48 12.77

0.00 12.533 12.88

0.00 13.08 13.14

9. Calculation of Permeability:

K, (in/hr) = 80 min/hr x r/R? x L{n)T(min) x In (H1/H2)

k= 60 min/hr X i % 3 13.14

ZIn(32y |

k= 556 |

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

X None Cracks Worm Channels Root Channels

Scil/Tube Contact Large Gravel Large Roots
Pry Saoil Smeering Compactation
Other-—-Specify

Date Collected|  10/13/2023 |

i X Tast in Native Soll - Indicate Depth

E 114" l



South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

Trstate Engineering

Dougiass Sireet

£ik Township

Sample Date: 10/13/23

Stormwaler - TP3
Horizen 102"-144"

MUNICIPALITY i ElX Township |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 | Repiicate Letter B ]

2. Material Tested | il

3. Type of Sample |} TUndisturbed

4. Sample Dimensions Inside Radius of Sample Tube, R, in cm
length of Sample, in inches

5. Bulk Density Determination (Disturbed Samples Oniy).
Sample Weight (Wi, Tube Containing Sampie - Wi Empty Tube
Sample Volume (L x 2.54 cmfinch x 3,14R?), ¢c
Buik Density (Sample Wt./Sample Volume), grams/ce

8. Standpipe Used: X No Yes
Indicate internal Radius, cm

X

| Disturbed

1.805

147.06

86.83

1.68

b

7. Height of water Level above Rim of Test Basin in inches:
At the Baginning of Each Test Interval, H1
At the End of Each Test [nterval, H2

8. Rate of Water Level Drop (Add additionai linas if needed):

3.0

Time, Start of Test Time, End of Test tength of Test Inierval,

Interval, T1 Intervai, T2 T, (min}
{min.sec) {min.sec}

0.00 12.12 12.20

0.00 12.14 12.23

0.00 12.32 12.53

8. Calculation of Permeability:

K, {in/tir} = 80 minfhr x rAR* x L{InyT{min} x In (H1/H2)

k=860 min‘hr X -—-—-—f———x 3/ 12.53

X I0{3/2)

k= 5.82 |

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

X None Cracks Warm Channels Root Channels

SoilfTube Contact Large Gravel Large Roots
Dry Soil Smeering
Other-—Specify

Compactation

Date Coilected;  10/13/2023
i X Test in Native Soil - Indicate Dapth



South Jersey Engineers LLC Trisiate Engineering Sample Date: 10/13/23

P.O. Box 1406 bDouglass Street Stormwater - TP4
Vocrhees, NJ 08043 Elk Township Horizon 42"-60"
MUNICIPALITY 1 Elk Township !

Form 3b. Tube Permeameter Test Data

1. Test Number i K i Repficate Letter[ A | Date Coflected| __10/13/2023 |
2. Materiai Tested | |Fill [ X___]Testin Native Soil - Indicate Depth 517
3. Typs of Sampis | [undisturbed i X i Disturbed
4. Sample Dimensioﬁs Inside Radius of Sample Tube, R, in c¢m 1.905
Length of Sample, in inchas 3

5. Bulk Density Determination (Disturbed Samples Only):

Sample Weight (Wt Tube Containing Sample - Wi Empty Tube 150.01

Sample Volume (L x 2.54 cmfinch x 3.14R3%), cc 86.83

Bulk Density (Sample Wt./Sample Volume), grams/cc 1.73
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test Interval, H2 2.0

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

Time, Statt of Test Time, End of Test Length of Test Intarval,
Interval, T1 Interval, 72 T, (min)
(min.sec) {min.sec)
0.00 5.59 5.9
.00 6.01 5.01
0.00 8.01 5.01

9. Calculation of Permeabiiity:

K, (in/hr) = 80 minfhr x rAR* x L{in)/T{min) x In {H1/H2)
k= 60 minthr ¥ ———- y— X 3/ 6.01 xIn32) |
k= 12,14 |

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

X None Cracks Worm Channels Roet Channels
Soil/Tube Contact Large Gravel Large Rools
Cry Sail Smeering Compactation

Other---Specify




South Jersey Engineers LLC
P.O. Box 1406

Tristale Engineerning

Douglass Street

Sample Date:

Stormwater - TP4

10/13/23

Voorhees, NJ 08043 Etk Township Horizon 42"-60"
MUNICIPALITY i Elk Township |
Form 3b. Tube Permeameter Test Data
1. Test Number ! 1 | Replicate Letter| B | Date Coflected[ 10/13/2023
2. Material Tested | [Fil ] X Test in Native Soil - Indicate Depth
3 Type of Sample | | Undisturbed { X |Disturbed
4. Sample Dimensions Inside Radius of Sample Tube, R, incm 1.805
Length of Sampie, in inches 3
5. Bulk Density Determination (Disturbed Samples Cnly):
Sample Weight (Wi. Tube Containing Sample - Wt. Empty Tube 152.15
Sample Volume (L x 2.54 cm/inch x 3.14R?}, co 86.83
Bulk Density (Sample Wt/Sample Voiume), grams/cc 1.75
6. Standpipe Used: X No Yes
Indicate internal Radius, cm
7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Level Drop (Add additional lines if neaded):
Time, Stari of Test Time, End of Test Length of Test intervai,
Interval, T1 Inferval, 72 T, (min}
(min.sec) {min.sec)
G.00 5.40 5.67
0.00 552 5.87
0.00 5.57 586
8. Calcufation of Permeability:
K, (in/hr) = 80 minthr x r2R2 x LENYT{min) x In (H1/H2)
k=80 Minfhr X ————fmmmme X 3/ 5.96 xIn(3/2y 1
k= 1225 |
10. Defecis in the Sample (Check appropriate items):
X None Cracks Worm Channels Root Channels
Soil/Tube Contact ! arge Gravel Large Roots
Dry Soil Smeering Compactation

Other-—Specify




South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

Tristate Engineering

Douglass Street

Elk Township

Sample Date:

Stormwater - TPS

Herizon 97™-117"

10/13/23

MUNICIPALITY [ Eik Township |

Form 3b. Tube Permeameater Tast Data

1. Test Number I i ] Replicate Letter]| A

Date Collected]  10/13/2023

X g'l"est in Native Soil - Indicate Depth

X

iDisturbed

2. Material Tested | 1Fill
3, Type of Sample | |Undisturbed |
4. Sample Dimensions Inside Radius of Sample Tube, R, in om 1.906
Length of Sample, in inches 3
5. Bulk Density Determinaticn (Disturbed Samples Only):
Sample Weight (Wt Tube Containing Sample - Wi Empty Tube 148.28
Sample Volume (L x 2.54 cm/inch x 3.14R%), ¢¢ 86.83
Bulk Density (Sample Wt./Sample Volume), grams/co 1.68
6. Standpipe Used: X No Yes
Indicate internal Radius, cm
7. Height of water Level abeve Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test intervai, H2 2.0
8. Rate of Water Level Drop (Add additional lines if needed):
Time, Sta}t of Test Time, &nd of Test Length of Test Interval,
Interval, 71 Interval, T2 T, {min)
{min.sec) {min.sec)
0.00 520 £.33
0.00 5.36 5.58
0.00 5.52 587
9. Calculation of Permeability:
K, {in/hr) = 80 min/hr x r¥R? x L{in}/T{min) x in (H1/H2)
k=60 min/hr % -——-f———x 3/ 5.87 xin{3i2y |
k= 12.44 !
10. Defects in the Sample (Check appropriate items):
X None Cracks Worm Channeis Roof Channels
Seil/Tube Contact Large Gravel targe Roots
Dry Soil Smeering Compactation

Other—-Specify

108"



South Jersey Engineers LLC

Tristate Engineering

Sample Date:

10/13/23

P.O. Box 1408 Douglass Strest Stormwater - TP5
Voorhees, NJ 08043 Eik Township Horizan 97°-117"
MUNICIPALITY ! Elk Township |

Form 3b. Tube Permeameter Test Data

1. Test Number i 1 | Replicate Letier B i

X

| Disturbad

2. Materizgl Tested | il

3. Type of Sample | |Undisturbed ]

4. Sample Dimensions Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3

5. Bulkk Density Determination (Disturbed Samples Only):

Sample Weight (Wt Tube Containing Sample - Wi. Empty Tube 145.53

Sample Volume (L x 2.54 cmfinch x 3.14R3), ¢c¢ 85.83

Bulk Density (Sample Wt./Sampie Volume), grams/ce 1.68
6. Standpipe Used: .3 No Yes

indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:

At the Beginning of Each Tast interval, H1 3.0

At the End of Each Test interval, H2 2.0

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

Time, Start of Test Time, End of Test Langth of Test Interval,

Interval, T1 interval, T. T, {min)
{min.sec) (rmin.sac)
0.00 5.15 5.28
0.00 5.45 5.74
0.00 £.56 5.93

9. Calculation of Permeability:

K, (in/hr) = 60 min/hr x %R x L(in)/T(min) x In {(H1/H2)

k=60 minfhr X sy frrnsiaam - X 3/ 5.93 X In{3/2)

]

k= 12.31 i

10. Dafecis in the Sample (Check appropriate itams):

X None Cracks Worm Channals Root Channels
Soil/Tube Contact Large Gravel Large Roots
Dry Sail Smeering Compactation

Other-—Specify

Date Collected]  10/13/2023
g X Test in Native Soil - Indicate Depth



South Jersey Engineers LLC

P.O. Box 1406
Voorhees, NJ 08043

Tristate Engineering

Douglass Street
Elk Township

Sample Date: 10/13/23

tormwater - TP8
Horizon 427-83"

MUNICIPALITY [ EkTownship |

Form 3b. Tube Permeameter Test Data

1. Test Number | 1 i Replicate Letter| A .
[ X iTestin Native Soil - Indicate Depth 63

2. Material Tested | | =il

3. Type of Sample [ iUndisturbed

4. Sampie Dimensions Inside Radius of Sample Tube, R, in cm
Length of Sampie, in inches

5. Bulk Density Determination (Disturbed Samples Only):
Sampie Weight (Wt. Tube Containing Sample - Wi. Emply Tubs
Sample Volume (L x 2.54 cmifinch x 3.14R?}, cc
Bulk Bensity (Sample Wt./Sample Voiume), grams/cc

8. Standpipe Used: X No Yes
Indicate internal Radius, cm

Date Collected;  10/13/2023

1

X

iDisturbed

w

161.53
86.83
1.78

7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1
At the End of Each Test Interval, H2

&. Rate of Water Level Drop (Add additional lines if nesded):

3.0
2.0

Time, Start of Test Time, End of Test Length of Test Interval,

Interval, T1 intervai, T2 T, (min)
(min.sec) {min.sec)

0.00 5.24 5.39

0.00 5.48 5.81

0.00 6.02 6.04

9. Calculation of Permeability:

K, (in/hr) = 80 mindhr x iR x L{in}/T{min) x In (H1/H2)

k= &0 min/nr X ————fr—— % 3/ .04

xiaisy |

k= 1209 i

10. Defects in the Sample (Check appropriate ifems):

X MNone Cracks Worm Channsls Root Channels

SoilfTube Contact Large Grave! Large Roots

Dry Scil Smeering Compactation
Other—Specify




South Jersey Engineers LLC
P.O. Box 1406 )

“Tristate Engineering

Douglass Strest

Sample Date:

Stormwater - TP

10/13/23

Voorhees, NJ 08043 Elk Township Horizon 427-83"
MUNICIPALITY [ Elk Township |
Form 3b. Tube Permeameter Test Data
1. Test Number ; i | Replicate Letter[ B | Date Collected[__10/13/2023
2. Material Tested | IFi [ X ]Testin Native Soit - Indicate Depth | 63" |
3. Type of Sample | |Undisturbed i X | Disturbed
4. Sample Dimensions Inside Radius of Sample Tube, R, incm 1.805
Length of Sample, in inches 3
5. Bulk Density Determination (Disturbed Samples Only):
Sample Weight (Wt. Tube Coentaining Sample - Wt Empty Tube 145,35
Sample Volume (L x 2.54 cm/inch x 3.14R?), ¢c 86.83
Bulk Density {Sample Wt./Sample Vaolume), gramsfce 1.67
8. Standpipe Used: X No Yes
Indicate internal Radius, cm
7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Interval, H1 3.0
At the End of Each Test Interval, H2 2.0
8. Rate of Water Leve! Drop (Add additional lines if nesded):
Time, Start of Test  Time, End of Test Lengih of Test interval,
Interval, T1 interval, T2 T, (min)
(min.sec) {min.sec)
0.00 5.19 5.31
6.00 542 568
0.00 5.58 567
9. Caleulation of Permeability:
K. {inhr) = 80 min/hr x r¥R2 x L{in¥T(min) x In {H1/H2}
k=60 min/hr X~ X 3/ 5.87 xin(d2) |
k= 1223 i
10. Defects in the Samp!e {Check appropriate tems).
X None Cracks Weorm Channels Root Channels
SoilfTube Contact Large Gravel Large Roots
Dry Soil Smeering Compaciaticn

Cther--—-Specify




South Jersey Engineers LLC Tristate Engineering Sample Date: 10/13/23
P.0. Box 1406 Douglass Strest Stormwater - TP7
Voorhees, NJ 08043 Elk Township Horizon 29"-61"
MUNICIPALITY | Elk Township i

Form 3b. Tube FPermeameter Test Data

1. Test Number | 1 | Repiicate Letter] A

Date Collected} 10/13/2023 ’;

[ X |Testin Native Soil - indicate Depth

r
!

X

| Disturbed

2. Material Tested [ [Fili

3. Type of Sample | jUndisturped

4. Sample Dimensions Inside Radius of Sample Tube, R, in cm 1.905
Length of Sampig, in inches 3

5. Bulk Density Determination {Disturbed Samples Only):

Sample Weight (Wt Tube Centaining Sample - Wit Empty Tube 146.49

Sample Volume (L x 2.54 cmfinch x 3.14R?), cc 86.83

Bulk Density {Sample Wi/Sample Volume), grams/ce 1.69
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:

At the Beginning of Each Test [nterval, H1 3.0

At the End of Each Test interval, H2 2.0

3. Rate of Water Level Drop (Add additicnal lines if needed):

Time, Start of Test Time, End of Test tength of Test Interval,
Interval, T1 Interval, T2 T, {mim}
(min.sec) (min.sac)
0.00 5.30 5.50
0.0C 5.31 5.51
0.00 548 5.81

8. Calculation of Permeabiity:

K, (infhr) = 60 minfhr x rA/RZ x L(in)/T(min) x in (H1/H2)

k=60 minfhr X -y x 3 5.81 X In(32)

k= 1256 |

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

X None Cracks Worm Channels Root Channels
Soil/Tube Contact Large Gravel Large Rocts
Dry Soil Smeering Compactation

Other—Specify

——



South Jersey Engineers LLC Tristate Engineering Sample Date: 10/13/23
P.0O. Box 1406 Douglass Street Stormwater - TP7
Vootrhees, NJ 08043 Elk Township Horizon 29"-61"
MUNICIPALITY [ Ek Township |

Form 3b. Tube Permeameter Tesi Cata

1. Test Number i 1 ! Replicate Letter] B |

Date Coliectad| 10/13/2023 i

X iTest in Native Soi! - Indicate Depth

X

| Disturbed

2, Material Tested | [Fill

3. Type of Sample | |Undisturbed 1

4. Sample Dimensions inside Radius of Sample Tube, R, incm 1.905
Length of Sample, in inches 3

5. Buik Density Determination (Disturbed Sampies Only):

Sample Weight (Wi Tube Centaining Sample - Wi. Empty Tube 14748

Sample Volume (L x 2.54 cmfinch x 3.14R?), ¢cc 86.83

Bulk Density {Sample Wt./Sample Volums}, grams/ce 1.70
6. Standpipe Used: X No Yes

Indicate internal Radius, cm

7. Height of water Level above Rim of Test Basin in inches:

At the Beginning of Each Test Interval, H1 3.0

At the End of Each Test interval, H2 2.0

8. Rate of Water Level Drop (Add additional lings if needed):

Time, Start of Test Time, End of Test Length of Test interval,
Interval, T1 interval, T2 T, (min)
(min.sec} {min.sec)
.00 5.27 5.45
0.00 5.30 5.50
0.00 552 5.87

9. Caleulation of Permeability:

K, (in/hr) = 60 mindhr x rR2 x L{n)/T(min) x In (H1/H2)

k= 60 min/hr D — — X 3/ 5.87 X In{3/2)

k= 1242 3

10. Defects in the Sample (Check appropriate tiems):

X None Cracks Worm Channels Root Channeis
Soil/Tube Contact Large Gravel Large Reots
Dry Sail Smeering Compactation

Other-—-Specify

e



South Jersey Engineers LLC

P.O. Box 14086 .
Voorhees, NJ 08043

Tristate Engineering

Bouglass Street

Sample Date: 10/13/23

Stormwater - TP8

Eik Township Horizon 34"-76"
MUNICIPALITY | Eik Township |
Form 3b. Tube Permeameter Test Daia
. , | A 1 . : ]
1. Test Number | 1 | Replicate Letter| A Date Collected!  10/13/2023
2. Material Tested | [Fi [ X ]Testin Native Soil - indicate Depth | 80" 1

3. Type of Sample [ |Undisturbed ] X IDisturbed
4. Sample Dimensicons Inside Radius of Sample Tube, R, in cm 1.905
Length of Sample, in inches 3
5. Bulk Density Determination (Disturbed Samples Only):
Sample Weight (Wi, Tube Containing Sample - Wt Empty Tube 147.64
Sampie Volume (L x 2.54 crafinch x 3.14R3), co 86.83
Bulk Density (Sample Wit./Sampie Volume), grams/cs 1.70
6. Standpipe Used: X No Yes
Indicate internat Radius, cm
7. Height of water Level above Rim of Test Basin in inches:
At the Beginning of Each Test Intervai, H1 3.0
At the End of Each Test interval, H2 2.0
8. Rate of Water Level Drop (Add additional linas if needed):
Time, Start of Test Time, End of Test Length of Test Intervai,
Interval, T1 Interval, T2 T, (min}
{min.sec) {min.sec)
0.00 12.25 12.42
0.00 12.27 12.45
0.00 12.38 12.83
¢. Calculation of Permeahility:
K, {in/hr) = 80 min/hr x r¥/R2 x L{n)/T{min} x In (H1/H2)
k= 80 min/hr X -———-—f———x ¥/ 12.63 % In(3/2) |
k= 578 |

10. Defects in the Sample (Check appropriaie items):

X None Cracks Worm Channels
Sail/Tube Contact Large Gravel Large Roois
Bry Soil Smeering Compactation

Other-—Specify

Root Channels




South Jersey Engineers LLC Tristate Engingsering

Sampie Date; 10/13/23

P.O. Box 1406 : Douglass Sireet Stormwater - TP8
Voorhees, NJ 08043 Elk Township Horizon 34"-78"
MUNICIPALITY [ EkTownship |

Form 3b. Tube Permeamster Test Data

1. Test Number P i | Replicate Letter B | Date Coliscted
2. Material Tested | iFil [ X Testin Native Soil - Indicate Depth | 60"
3. Type of Sample | (Undisturbad i X {Disturbad
4. Sample Dimensicns Inside Radius of Sampie Tube, R, in cm 1.905
Length of Sample, in inches 3

5. Bulk Density Determination (Disturbed Samplas Only):

Sample Waight (Wt. Tube Containing Sample - Wi Empty Tube 1458.24

Sampig Volume (L x 2.54 cmfinch x 3.14R%, cc 86.83

Bulk Density (Sample Wt./Sample Volume), gramsicc 1.72
6. Standpipe Used: X No Yes

indicate internal Radius, cm

7. Height of water Level above Rim of Tesi Basin in inches:
At the Beginning of Each Test interval, H1 3.0
At the End of Each Test Interval, H2 2.0

8. Rate of Water Level Drop (Add additional tines if needed):

Time, Start of Test Time, End of Tast Length of Test Interval,

Interval, T1 Interval, T2 T, {min})
(min.sec) {min.sec)
0.00 12.28 12.43
0.00 12.49 12.82
0.00 13.15 13.26

9. Calculation of Permeability:

K, {in/hr) = 80 min/hr x r3R? x L(In)/T(min} x In (H1/H2)
k= 60 min/hr X =emememed——- X 3/ 13.28 xIn(32) |
k= 551 i

10. Defects in the Sample (Check abpropriate items):
X None Cracks Worm Channgls ____ Root Channels
SoilTube Contact __ Large Gravel Large Roois
Dry Soil Smeering __ Compactation
Other---Specify




Stormwater Management Report
7™ Avenue and Douglas Street
Elk Township
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Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  7th Ave and Douglas Street
Average
Select Township | Annual P Climatic Description: Rain Garden #1
(in) Factor
povember 2003 GLOUCESTER CO., ELK TWP 43.8 135 Analysis Date: 01/24/24
Pre-Developed Conditions Post-Developed Conditions
Land Area Annual Annual Land Area Annual Annual
TR-55 Land Cover Soil Recharge Recharge TR-55 Land Cover Soil Recharge Recharge
Segment | (acres) . Segment | (acres) )
(in) (cu.ft) (in) (cu.ft)
1 0.48 Woods Aura 11.6 20,214 1 0.34 Open space Keyport 10.9 13,482
2 2 0.05 Gravel, dirt Aura 8.1 1,468
3 3 0.09 Impervious areas Aura 0.0 -
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
Total Total Total Total
Annual Annual Annual Annual
Total = 0.5 Recharge Recharge Total = 0.5 Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
11.6 20,214 Annual Recharge Requirements Calculation | 8.6 14,950
Total
Impervious
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (sq.ft) 3,920
Post-Development Annual Recharge Deficit= 5,265 (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Recharge Efficiency Parameters Calculations (area averages)
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 4.02 (in) DRWC= 4.02 (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 1.31 (in) EDRWC= 1.31 (in)




[Project Name Description |[Analysis Date  [BMP or LID Type
7th Ave and Douglas StregRain Garden #1 01/24/24
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit
Empty Portion Inches of Runoff
BMP Area ABMP 1774.0 sq.ft of RWC under Post-D ERWC 1.31 in Qdesign 2.70 in
to capture
Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall . .
this is the design variable dBMP AL n consider dEXC EDRWC U n to capture Pdesign 2L in
Upper level of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 52 |in of RWC under Infilt. RERWC 062 |in Aec argel r°V'Ae 17.6 |in
ground) BMP vg. over Imp. Area
Depth of lower surface of Runoff Captured .
BMP, must be>=dBMPu dEXC 250 n Avg. over imp. Area A0 n
Post-development Land
Segment Location of BMP
, SegBMP 0 unitless
Input Zero if Location is distributed
or undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.45 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume VBMP 3,548 |cu.ft dBMP Check---> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK
Post-D Deficit Recharge
(or desired recharge Vdef 5,265 |cu.ft Cg:;un?LBMP Recharge 5,737 |cu.ft
volume) BMP Location---> Location is selected as distributed or undetermined
. Represents
Postt-D Irtnlperwogs Aria Aimp 3,920 sq.ft é\f;g .BMP Recharge 51.7% |% Infiltration
(or target Impervious Area) iciency Recharged OTHER NOTES
. . %Rainfall
0,
Root Zone Water Capacity RWC Az n became Runoff V3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to . %Runoff
0,
consider dEXC DRWC 22 n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
0,
Climatic Factor C-factor 1.35 no units YoRunoff 51.7% ) ) )
Recharged % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
. %Rainfall
0,
Average Annual P Pavg 43.8 in Recharged 40:1% % Segment Location of BMP if you select “impervious areas” RWC will be minimal but not zero as determined by
Recharge Requirement dr 16.1 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.




Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  7th Ave and Douglas Street
Average
Select Township | Annual P Climatic Description: Rain Garden #2
(in) Factor
povember 2003 GLOUCESTER CO., ELK TWP 43.8 135 Analysis Date: 01/24/24
Pre-Developed Conditions Post-Developed Conditions
Land Area Annual Annual Land Area Annual Annual
TR-55 Land Cover Soil Recharge Recharge TR-55 Land Cover Soil Recharge Recharge
Segment | (acres) . Segment | (acres) )
(in) (cu.ft) (in) (cu.ft)
1 0.595 Woods Aura 11.6 25,057 1 0.14 Impervious areas Aura 0.0 -
2 0.375 Woods Downer 12.1 16,407 2 0.455 Open space Aura 11.9 19,611
3 3 0.375 Open space Downer 12.8 17,464
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
Total Total Total Total
Annual Annual Annual Annual
Total = 1.0 Recharge Recharge Total = 1.0 Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
11.8 41,465 Annual Recharge Requirements Calculation | 10.5 37,075
Total
Impervious
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (sq.ft) 6,098
Post-Development Annual Recharge Deficit= 4,390 (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Recharge Efficiency Parameters Calculations (area averages)
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 3.53 (in) DRWC= 3.53 (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 1.15 (in) EDRWC= 1.15 (in)




[Project Name Description [Analysis Date BMP or LID Type
7th Ave and Douglas StregRain Garden #2 01/24/24
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit
Empty Portion Inches of Runoff
BMP Area ABMP 1670.0 sq.ft of RWC under Post-D ERWC 1.15 in Qdesign 2.70 in
to capture
Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall . .
this is the design variable dBMP AL n consider dEXC EDRWC 1L n to capture Pdesign ZEE in
Upper level of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 52 |in of RWC under Infilt. RERWC 097 |in Aec argel r°V'Ae 182 |in
ground) BMP vg. over Imp. Area
Depth of lower surface of . Runoff Captured .
BMP, must be>=dBMPu dEXC ue n Avg. over imp. Area e n
Post-development Land
Segment Location of BMP
, SegBMP 0 unitless
Input Zero if Location is distributed
or undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.27 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume VBMP 3,340 |cu.ft dBMP Check---> dBMP must be<=dEXC-dBMPu, adjust parameters
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK
Post-D Deficit Recharge
(or desired recharge Vdef 4,390 (cu.ft CSLUSLBMP Recharge 9,250 |cu.ft
volume) BMP Location---> Location is selected as distributed or undetermined
. Represents
Postt-D Irtnlperme_ls Aria Aimp 6,098 sq.ft é\f;g .BMP Recharge 53.6% |% Infiltration
(or target Impervious Area) iciency Recharged OTHER NOTES
. . %Rainfall
0,
Root Zone Water Capacity RWC S n became Runoff V3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to . %Runoff
0,
consider dEXC DRWC S n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
N . %Runoff
o 0,
Climatic Factor C-factor L3k no units Recharged R % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
. %Rainfall
0,
Average Annual P Pavg 43.8 in Recharged 41.6% % Segment Location of BMP if you select “impervious areas” RWC will be minimal but not zero as determined by
Recharge Requirement dr 8.6 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.




Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  7th Ave and Douglas Street
Average
Select Township | Annual P Climatic Description: Rain Garden #3
(in) Factor
povember 2003 GLOUCESTER CO., ELK TWP 43.8 135 Analysis Date: 01/24/24
Pre-Developed Conditions Post-Developed Conditions
Land Area Annual Annual Land Area Annual Annual
TR-55 Land Cover Soil Recharge Recharge TR-55 Land Cover Soil Recharge Recharge
Segment | (acres) . Segment | (acres) )
(in) (cu.ft) (in) (cu.ft)
1 0.828 Woods Downer 12.1 36,227 1 0.11 Impervious areas Downer 0.0 -
2 2 0.718 Open space Downer 12.8 33,438
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
Total Total Total Total
Annual Annual Annual Annual
Total = 0.8 Recharge Recharge Total = 0.8 Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
12.1 36,227 Annual Recharge Requirements Calculation | 111 33,438
Total
Impervious
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (sq.ft) 4,792
Post-Development Annual Recharge Deficit= 2,789 (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Recharge Efficiency Parameters Calculations (area averages)
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 2.53 (in) DRWC=1.47 (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 0.82 (in) EDRWC= 0.48 (in)




[Project Name Description [Analysis Date BMP or LID Type
7th Ave and Douglas StregRain Garden #3 01/24/24
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit
Empty Portion Inches of Runoff
BMP Area ABMP 1690.0 sq.ft of RWC under Post-D ERWC 0.82 in Qdesign 2.70 in
to capture
Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall . .
this is the design variable dBMP AL n consider dEXC EDRWC udk n to capture Pdesign ZEE in
Upper level of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 240 |in of RWC under Infilt. RERWC 039 |in Aec argel r°V'Ae 244 |in
ground) BMP vg. over Imp. Area
Depth of lower surface of . Runoff Captured .
BMP, must be>=dBMPu dEXC ue n Avg. over imp. Area e n
Post-development Land
Segment Location of BMP
, SegBMP 0 unitless
Input Zero if Location is distributed
or undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.35 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume VBMP 3,380 |cu.ft dBMP Check---> dBMP must be<=dEXC-dBMPu, adjust parameters
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> make dEXC larger than dBMPu
Post-D Deficit Recharge
(or desired recharge Vdef 2,789 |cu.ft CSLUSLBMP Recharge 9,725 |cu.ft
volume) BMP Location---> Location is selected as distributed or undetermined
. Represents
PostDimpenvious Atea |y | 4702 s [/AVG BMP Recharge 71.7% (5% nfitration
(or target Impervious Area) iciency Recharged OTHER NOTES
. . %Rainfall
0,
Root Zone Water Capacity RWC 2 n became Runoff V3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to . %Runoff
0,
consider dEXC DRWC L4 n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
0,
Climatic Factor C-factor 1.35 no units YoRunoff 71.7% ) ) .
Recharged % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
. %Rainfall
0,
Average Annual P Pavg ae n Recharged e % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement dr 7.0 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.




Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  7th Ave and Douglas Street
Average
Select Township | Annual P Climatic Description: Rain Garden #4
(in) Factor
povember 2003 GLOUCESTER CO., ELK TWP 43.8 135 Analysis Date: 01/24/24
Pre-Developed Conditions Post-Developed Conditions
Land Area Annual Annual Land Area Annual Annual
TR-55 Land Cover Soil Recharge Recharge TR-55 Land Cover Soil Recharge Recharge
Segment | (acres) . Segment | (acres) )
(in) (cu.ft) (in) (cu.ft)
1 0.514 Woods Downer 12.1 22,489 1 0.146 Impervious areas Downer 0.0 -
2 2 0.368 Open space Downer 12.8 17,138
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
11 11
12 12
13 13
14 14
15 15
Total Total Total Total
Annual Annual Annual Annual
Total = 0.5 Recharge Recharge Total = 0.5 Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
12.1 22,489 Annual Recharge Requirements Calculation | 9.2 17,138
Total
Impervious
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (sq.ft) 6,360
Post-Development Annual Recharge Deficit= Bl (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Recharge Efficiency Parameters Calculations (area averages)
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 242 (in) DRWC= 2.42 (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 0.79 (in) EDRWC= 0.79 (in)




[Project Name Description [Analysis Date BMP or LID Type
7th Ave and Douglas StregRain Garden #4 01/24/24
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit
Empty Portion Inches of Runoff
BMP Area ABMP 4597.0 sq.ft of RWC under Post-D ERWC 0.79 in Qdesign 2.70 in
to capture
Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall . .
this is the design variable dBMP AL n consider dEXC EDRWC ure n to capture Pdesign ZEE in
Upper level of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 52 |in of RWC under Infilt. RERWC 070 |in Aec argel r°V'Ae 11.0 |in
ground) BMP vg. over Imp. Area
Depth of lower surface of . Runoff Captured .
BMP, must be>=dBMPu dEXC ue n Avg. over imp. Area e n
Post-development Land
Segment Location of BMP
, SegBMP 0 unitless
Input Zero if Location is distributed
or undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.72 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume VBMP 9,194 |cu.ft dBMP Check---> dBMP must be<=dEXC-dBMPu, adjust parameters
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK
Post-D Deficit Recharge
(or desired recharge Vdef 5,351 |cu.ft CSLUSLBMP Recharge 5,810 |cu.ft
volume) BMP Location---> Location is selected as distributed or undetermined
. Represents
PostDimpenvious Atea | iy | 6360 [sqft /AU BMP Recharge 32.3% [% nftration
(or target Impervious Area) iciency Recharged OTHER NOTES
. . %Rainfall
0,
Root Zone Water Capacity RWC 24z n became Runoff V3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to . %Runoff
0,
consider dEXC DRWC 24z n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
0,
Climatic Factor C-factor 1.35 no units YoRunoff 32.3% ) ) )
Recharged % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
. %Rainfall
0,
Average Annual P Pavg ae n Recharged 2% % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement dr 10.1 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.




Annual Groundwater Recharge Analysis (based on GSR-32) Project Name:  7th Ave and Douglas Street
Average
Select Township | Annual P Climatic Description: Infiltration Area #5
(in) Factor
povember 2003 GLOUCESTER CO., ELK TWP 43.8 135 Analysis Date: 01/24/24
Pre-Developed Conditions Post-Developed Conditions
Land Area Annual Annual Land Area Annual Annual
TR-55 Land Cover Soil Recharge Recharge TR-55 Land Cover Soil Recharge Recharge
Segment | (acres) . Segment | (acres) )
(in) (cu.ft) (in) (cu.ft)
1 0.365 Woods Aura 11.6 15,371 1 0.171 Impervious areas Downer 0.0 -
2 2 0.084 Open space Downer 12.8 3,912
3 3 0.11 Open space Aura 11.9 4,741
4 4
5 5
6 6
7 7
8 8
g g
10 10
11 11
12 12
13 13
14 14
15 15
Total Total Total Total
Annual Annual Annual Annual
Total = 0.4 Recharge Recharge Total = 0.4 Recharge Recharge
(in) (cu-ft) (in) (cu.ft)
11.6 15,371 Annual Recharge Requirements Calculation | 6.5 8,653
Total
Impervious
Procedure to fill the Pre-Development and Post-Development Conditions Tables % of Pre-Developed Annual Recharge to Preserve = 100% Area (sq.ft) 7,449
Post-Development Annual Recharge Deficit= 6,718 (cubic feet)
For each land segment, first enter the area, then select TR-55 Land Cover, then select Soil. Start from the top of the table
and proceed downward. Don't leave blank rows (with A=0) in between your segment entries. Rows with A=0 will not be Recharge Efficiency Parameters Calculations (area averages)
displayed or used in calculations. For impervious areas outside of standard lots select "Impervious Areas" as the Land Cover. RWC= 2.88 (in) DRWC=1.69 (in)
Soil type for impervious areas are only required if an infiltration facility will be built within these areas. ERWC = 0.94 (in) EDRWC= 0.55 (in)




[Project Name Description |[Analysis Date  [BMP or LID Type
7th Ave and Douglas Streq|Infiltration Area #5 01/24/24
Recharge BMP Input Parameters Root Zone Water capacity Calculated Parameters Recharge Design Parameters
Parameter Symbol Value Unit Parameter Symbol Value Unit Parameter Symbol Value  Unit
Empty Portion Inches of Runoff
BMP Area ABMP 4651.0 sq.ft of RWC under Post-D ERWC 0.94 in Qdesign 2.70 in
to capture
Natural Recharge
BMP Effective Depth, . ERWC Modified to . Inches of Rainfall . .
this is the design variable dBMP 2L n consider dEXC EDRWC e n to capture Pdesign ZEE in
Upper level of the BMP Empty Portion Rech Provided
surface (negative if above | dBMPu 52 |in of RWC under Infilt. RERWC 047 |in Aec arge | r°V'Ae 17.2  |in
ground) BMP vg. over Imp. Area
Depth of lower surface of . Runoff Captured .
BMP, must be>=dBMPu dEXC 250 n Avg. over imp. Area e n
Post-development Land
Segment Location of BMP
, SegBMP 0 unitless
Input Zero if Location is distributed
or undetermined
BMP Calculated Size Parameters CALCULATION CHECK MESSAGES
ABMP/Aimp Aratio 0.62 unitless Volume Balance-> Solve Problem to satisfy Annual Recharge
BMP Volume VBMP 8,527 |cu.ft dBMP Check---> OK
Parameters from Annual Recharge Worksheet System Performance Calculated Parameters dEXC Check---> OK
Post-D Deficit Recharge
(or desired recharge Vdef 6,718 |cu.ft CSLUSLBMP Recharge 10,682 (cu.ft
volume) BMP Location---> Location is selected as distributed or undetermined
. Represents
PostDimpenvious Atea | iy | 7449 lsq /UG BMP Recharge 50.7% [% nftration
(or target Impervious Area) iciency Recharged OTHER NOTES
. . %Rainfall
0,
Root Zone Water Capacity RWC 2l n became Runoff V3% % Pdesign is accurate only after BMP dimensions are updated to make rech volume= deficit volume. The portion
RWC Modified to . %Runoff
0,
consider dEXC DRWC e n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
0,
Climatic Factor C-factor 1.35 no units YoRunoff 50.7% ) ) )
Recharged % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
. %Rainfall
0,
Average Annual P Pavg ae n Recharged S % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement dr 10.8 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.
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. Represents
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consider dEXC DRWC Lo n Infiltrated Moo % of BMP infiltration prior to filling and the area occupied by BMP are ignored in these calculations. Results are
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Recharged % sensetive to dBMP, make sure dBMP selected is small enough for BMP to empty in less than 3 days. For land
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Average Annual P Pavg ae n Recharged e % Segment Location of BMP if you select "impervious areas" RWC will be minimal but not zero as determined by
Recharge Requirement dr 1.1 in
over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.
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0,
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over Imp. Area . the soil type and a shallow root zone for this Land Cover allowing consideration of lateral flow and other 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 to
"Vdef" and "Aimp" on this page. This allows solution for a single BMP to handle the entire recharge requirement assuming the runoff from entire impervious area is available to the BMP.

To solve for a smaller BMP or a LID-IMP to recharge only part of the recharge requirement, set Vdef to your target 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.
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