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Introduction ‘ H.
The West Essex Highlands property has been designated as the location for muliffam

help meet the affordable housing requirements of the Township of West Orange N Agsarfofthie’
court approved development plan for this property the limit of disturbance on the 120-acre parcel is
limited to 30 acres leaving the remainder as open space to be utilized as passive recreation in its
natural condition.

The project design includes a stormwater management design that meets state stormwater standards
for water quality, groundwater recharge and discharge rate. The drainage design has small scale
infiltration basins with pre-treatment devices to provide green technology solutions for quantity |
quality and recharge. One large scale infiltration basin with NJDEP approved green technology
device for water quality throughout the drainage area and two porous pavement systems to provide
green technology solutions for quality, quantity and recharge.

The stormwater control systems have been routed with exfiltration for the quantity calculation to
demonstrate compliance without reliance on exfiltration. The groundwater recharge calculations use
exfiltration based on field soil testing with the appropriate factor of safety to demonstrate compliance

with the recharge requirement and a calculation is included to demonstrate the basins completely
evacuate within 72 hours.

The calculations utilize Hydrocad, version 9.10, NJDEP approved intensity curves, and the SCS TR-
20 methodology to calculate the pre-and post-development runoff volumes.

Methodology

The drainage for the development area of the property is calculated for the existing and proposed
conditions for the areas going to each of the 6 detention systems. Overland flow areas that will not
drain to the detention system are calculated individually in each of the areas.

The existing conditions for the site are considered wooded in good conditions per the ordinance
standards. Discharge rates for the existing conditions under the 2, 10 and 100-year storm events are
calculated with The Hydrocad drainage program and the SCS TR-20 method. Hydrographs for the
proposed conditions for areas detained and un-detained are developed. Allowable discharge rates
for the detention system are calculated and the proposed hydrograph is routed through a proposed
detention system until the desired discharge rate is achieved for each storm.

Discussion

Soil Conditions & Groundwater Recharge
An extensive geotechnical investigation has been performed on the subject property to establish
existing conditions. 15 borings and 27 test pits were performed in the development area in 2021
during the January to April testing window and testing was previously performed with a past
development application. The results indicated a fairly uniform soil conditions. The percolation rates
onsite indicate primarily a type D soil however due to the published maps indicating C soils onsite the
stormwater calculations utilize C soils when selecting curve numbers.
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The geotechnical investigation found that significant area of the site proposed foMs

limitations to groundwater recharge in the form of shallow bedrock. Approximatiéty<? serée s el Ste
where proposed building B and C are located has bedrock located on average 4 ft below grade.

This site specific limiting factor make the estimation groundwater recharge of existing conditions with
the standard analysis grossly conservative. It also limits the project’s ability to provide small scale
green infrastructure in proximity to the area of disturbance.

The proposed design with green technology solutions at the lower section of the site adjacent to the
wetlands area then mimics the natural conditions of the site by taking stormwater that does not
recharge into bedrock and recharging it into the deeper running permeable soils at the base of the
hill.  We believe that modeling the natural conditions as proposed meets the intent of the regulations.

Additional soil tests we recently performed in the proposed basin areas to verify the soil conditions in
the exact location of the stormwater management systems. These tests were found to be very
similar to the adjacent ones previously performed. The older tests are within the standards to locate
the seasonal high groundwater table and the new testing provided more permeability data within the
basin area.

Water Quality

The project proposes 8 small scale infiltration basins which take the discharge for the proposed
developed area of the property. These small scale infiltration basins will have mechanical
pretreatment in the form of a Cascade separator which removed 50% of the suspended solid prior to
discharge to the small scale infiltration basin. The combination of the two devices in series results in
the removal of 90% of the suspended solids from the stormwater.

The project also proposes one large scale infiltration basin which has filterra stormwater treatment
devices before each inlet in a vehicle surface area. Filterra is approved as green technology for the
removal of 80% of the suspended solids from stormwater

Two porous pavement systems are proposed to provide a green technology solution for water quality
quantity and recharge making all aspects of the stormwater system green technology.

Water Quantity
The stormwater system proposed has been designed to reduce the discharge from the site for the 2-,
10- and 100-year storms as required by the stormwater regulations. Each of the drainage/detention
areas has been designed to control stormwater to below its current discharge rate. The routing of the
basins do not include exfiltration in the quantity analysis. The results of the stormwater analysis for
existing and proposed discharge are provided in the tables below. Detailed Hydrocad output is also
included in this report.
Detention Basin 1 Area
Tc Computations.
The existing conditions of the drainage area that is routed to Basin 1 a forested area with very light
underbrush due to deer over browsing. The path of the existing conditions Tc is shown on the
Existing Conditions Drainage Area Map. The Tc is calculated in the Hydrocad program with the
factors shown on the map and is as follows.
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The Basin 1 contributing area is 368392 sf of Woods in good condition. A t :5
The initial 100 LF is sheet flow with a slope of 5% in woods with light underbrus |
The next segment is shallow concentrated flow 1260 If with a slope of 5.7% throligTawesdsawittictight

underbrush. There is no discernable channel in the field along this path that would change the
categorization of the flow type. Tc =17.6 min.

Total pre-development Tc= 32 min

The proposed Tc for the area flowing to Detention 1 uses the following input
Sheet flow 100 If @0.5% over grass Tc= 24 min

Shallow concentrated flow 144 If over grass @ 6.9% Tc = 0.6 min
Shallow concentrated flow 642 If over pavement @ 2.6% Tc= 3.7 min
Pipe flow 873 If of 18 inch pipe N=0.13, Tc = 1.9 min

Total Tc = 30.2 min

Un-detained Area associated with Basin 1.

These are small area at the perimeter of the drainage area that have minimal distance to travel before
exiting the area of analysis. The longest path is

Sheet flow 70 If @ 8% over grass Tc= 5.9 min

Detention basin 1 collects water from the east side of the site that drains to the Canoe Brook. The
existing conditions have been modeled with a coverage as woods is good condition as required by
the standards with NOAA type D rainfall curves. The table below outlines the results of the routing for
this area.

Filterra Treatment devices have been added prior to each paved surface inlet providing approved
green technology water quality treatment for the basin

Large scale Infiltration basins are listed as green technology for quantity in Table 5-2. The basin has
been routed without exfiltration for the quantity

Without Exfiltrations

EXISTING Permitted DETENTION | OVERLAND TOTAL (CFS)
(CFS) (CFS) (CFS) (CFS)

2YR 4.51 2.26 0 1.36 1.36

10 YR 11.02 7.71 75 2.97 3.72

100 YR 25.26 20.21 2.09 6.40 8.49

Water Quality

Water Quality is attained with Filterra treatment devices which are approved as green technology for

80% suspended solids removal.

Groundwater Recharge
Because green technology has been provide for 80% suspended solid removal the groundwater
recharge has been calculated and included in the recharge spreadsheet.

Detention Basin 2 Area
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The existing conditions of the drainage area that is routed to Basin 2 a forested %ﬂg
underbrush due to deer over browsing. The path of the existing conditions Tc igfSho

Existing Conditions Drainage Area Map. The Tc is calculated in the Hydrocad prégraimiswitythes LLC
factors shown on the map and is as follows.

The Basin 2 contributing area is 465453 sf of Woods in good condition.

The initial 100 LF is sheet flow with a slope of 0.5% in woods with light underbrush. Tc=14.4 min

The next segment is shallow concentrated flow 1260 If with a slope of 5.7% through woods with light
underbrush. There is no discernable channel in the field along this path that would change the
categorization of the flow type. Tc =17.6 min.

Total pre-development Tc= 32 min

Basin 2-1 Tc. Basin 2-1 collects runoff by overland flow from the area down hill of the dog park.
The 17,946 sf area will be grass cover and the Tc was computed with the flowing factors

Sheet flow 100 LF @ 6% Tc=6.1 Min
Shallow concentrated flow 90 If @ 3.4% Tc= .5 min
Total Tc = 6.6 min

Basin 2-2 Te. Basin 2-2 collects runoff from the parking area behind Building A. The area of 61,497
sf is mostly paved coverage with grass area outside and the Tc was computed with the following
factors.

Sheet Flow 60 LF @13 % grass cover Tc= 3min

Shallow concentrated flow 120 If @ 4.5% Tc = .5 min, grass cover

Pipe Flow 426 If of 12 inch pipe @ 3.5% N=0.01 Tc 1.1 min

Total Tc = 4.6 min

Basin 2-3 Tc. Basin 2-3 collect runoff from the area around the clubhouse and a portion of Kusik
Drive. The Tc was computed with the following factors.

Sheet Flow 100 LF @3% grass cover Tc= 8 min

Shallow concentrated flow 60 If @ 3.3% Tc = .4 min, grass cover
Shallow Concentrated Flow 72 LF@ 8% Tc =.2 min, Pavement Cover
Pipe Flow 1326 If of 15 inch pipe @ 3% N=0.01 Tc 1.9 min

Total Te= 10.5 min

Basin 2-4 Tc basin 2-4 collects runoff from behind Building C and the clubhouse parking lot. The Tc
was computed with the following factors.

Sheet Flow 100 LF @8% grass cover Tc= 5.4 min
Shallow concentrated flow 120 If @ 2% Tc = .9 min, grass cover
Pipe Flow 1692 If of 15 inch pipe @ 3.7% N=0.01 Tc 3.7 min
Total Tc= 10 min
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Basin 2-5 Tc 5
Basin 2-5 collects runoff from the roof of building A. The Tc was computed with t#fe 4 .

Sheet Flow 100 LF @ 1% on roof Tc = 1 min Ao sy Raesnlig
Pipe Flow 920 If of 12 inch pipe @ 4.1% N=0.01 Tc 3 min
Total Tc= 4.5 min

Basin 2-6 Tc

Basin 2-6 collects water from the roof and patio of building C. The Tc was computed with the
following factors.

Sheet Flow 100 If on roof s=1%, Tc= 1.5 min

Shallow concentrated flow 40 LF @ 1% Tc =.3 min

Pipe flow 1622 LF s=3.7 % n= 0.01, 12 inch pipe tc= 4.8 min
Total Tc = 6.6 min

Un-detained Area associated with Basin 2.

These are small areas at the perimeter of the drainage area that have minimal distance to travel
before exiting the area of analysis. The longest path is

Sheet flow 36 If @ 16% over grass Tc= 4 min

Detention basins 2-1 though 2-6 collects water from the east of drainage area 1 that drains to the
Canoe Brook Tributary. The existing conditions have been modeled with a coverage as wood is good
condition as required by the standards with NOAA type D rainfall curves.

This area previously designed as one large scale infiltration basin has been redesigned to be 6 small
scale infiltration basins with distinct drainage areas smaller than the 2.5-acre limit as required by the
definition of a small scale infiltration basin.

The table below outlines the results of the routing for this area without exfiltration.

Small scale Infiltration basins are listed as green technology for quality, quantity and recharge in
Table 5-2

EXISTING | Permitted | OL 2-1 2-2 2-3 2-4 2-5 2-6 TOTAL
2yr 5.69 2.85 91 0.4 11 15 1 19 18 1.69
10yr | 13.90 9.73 1.98 |.44 61 75 .62 .64 .68 5.72
100 32.35 25.88 426 |250 |202 (226 |206 1.16 [ 127 |15.53
yr

Water Quality

Water quality in drainage area 2 is provided with a pre-treatment cascade separator prior to flowing
into the small-scale infiltration basins. Table 5-1 lists small-scale infiltration basins as green
technology for water quality, quantity, and groundwater recharge. Total removal from the separator
and small scale infiltration basin is 90%
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Groundwater Recharge A Bs

Anderson Consulting Services LLC

Groundwater recharge is achieved through the sand bottom in the small-scale infiltration basins. The
2 year storm volume routed to the basin is recharged. A separate routing has been performed for the
2 year storm to determine the volume of recharge for this drainage area.

Test pits B1 &B1 were excavated to a depth of 13ft and 15 ft with groundwater located at 8 and 9 feet
below grade. Based on the surface grade at the test locations the groundwater elevation is elevation
538 The basing bottom is set at elevation 540.0 making any groundwater in this area in excess of 2 ft
below the bottom of the basin.

The permeability of B2 was determined to be .89 in/hr. With a factor of safety of 2 the exfiltration rate
from the basin used in the hydrocad calculation was .45 in/hr.

A summary spreadsheet for the groundwater recharge on the project is provided on sheet 14

Infiltration basin is listed as a green technology solution for groundwater recharge with pre-treatment
provided.

Detention Basin 3 Area
Detention basin 3 collects water from the clubhouse and building A along Warner Road.

The Existing Area of Basin 3 contributing area is 113995 sf of Woods in good condition.

The initial 100 LF is sheet flow with a slope of 4% in woods with light underbrush. Tc=15.7 min
The next segment is shallow concentrated flow 204 If with a slope of 3.7% through woods with light
underbrush. There is no discernable channel in the field along this path that would change the
categorization of the flow type. Tc = 19.4 min.

Proposed Tc - Sheet Flow 100 LF @8% grass cover Tc= 7.9 min
Shallow concentrated flow 20 If @ 8% Tc = ..1 min, grass cover
Shallow Concentrated Flow 100 LF@ 5% Tc =.4 min, Pavement Cover
Pipe Flow 450 If of 15 inch pipe @ 6% N=0.01 Tc .8 min

Total Te= 9.2 min

Un-detained Area associated with Basin 3.

These are small areas at the perimeter of the drainage area that have minimal distance to travel
before exiting the area of analysis. The longest path is

Sheet flow 45 If @ 10% over grass Tc= 3.8 min

Detention basin 3 collects water from the center of the site from the clubhouse down proposed
Warner Rd. that drains to the Canoe Brook Tributary. The existing conditions have been modeled
with a coverage as wood is good condition as required by the standards with NOAA type D rainfall
curves. The table below outlines the results of the routing for this area.

-
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Small scale Infiltration basins are listed as green technology for quantity in Tablé"B2nwith!géavices LLC

treatment.

Quantity without exfiltration

EXISTING Permitted DETENTION [OVERLAND | TOTAL (CFS)
(CFS) (CFS) (CFS) (CFS)

2YR 1.79 .90 0.9 74 83

10 YR 4.35 3.05 87 1.34 2.21

100 YR 10.09 8.07 4.35 2.65 7.0

Water Quality

Small scale infiltration basins are listed as green technology for water quality when provided with pre-
treatment. Basin 3 has a pre-treatment of a Cascade separator which provides 50% removal and the
small-scale infiltration basin in series with it provides a total suspended solid removal of 90%

Groundwater Recharge

Groundwater recharge is achieved through the sand bottom in the small-scale infiltration basins. The
2 year storm volume routed to the basin is recharged. A spreadsheet showing the total compliance to
the standard for groundwater recharge is included on page 14

Test pit G1 &G2 was excavated to a depth of 15 and 16 ft with no evidence of groundwater. The
surface grade of this test pit is 538.0 making the bottom of the excavation 522.0. The basin bottom is
set at elevation 528 making any groundwater in this area in excess of 6 ft below the bottom of the
basin.

Small-scale Infiltration basins with pre-treatment are listed as a green technology solution for
groundwater recharge in table 5-2. Separate routing of the 2 year storm with exfiltration is provided to
allow calculation of the total recharge in the recharge spreadsheet.

Detention Basin 4 Area
Tc Computations

The Existing Area of Basin 4 contributing area is 96981 sf of Woods in good condition.

The initial 100 LF is sheet flow with a slope of .5% in woods with light underbrush.

The next segment is shallow concentrated flow 90 If with a slope of 4% through woods with light
underbrush. There is no discernable channel in the field along this path that would change the
categorization of the flow type. Tc = 15.9 min.

Proposed Tc - Sheet Flow 100 LF @5.2% grass cover Tc= 6.4 min
Shallow concentrated flow 100 If @ 3% Tc = .6 min, grass cover
Pipe Flow 309 If of 15 inch pipe @ 2.61% N=0.01 Tc 1 min

Total Tc= 8 min

Un-detained Area associated with Basin 4.
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These are small areas at the perimeter of the drainage area that have minimal distspcs et Svesps LLC
before exiting the area of analysis. The longest path is
Sheet flow 96 If @ 5.73% over grass Tc= 8.7 min

Detention basin 4 collects water from the roof of Building D1, the disturbed grass area behind D1 and
the roadway on the east side of the site in front of Building D. The drainage in this area drains to the
Canoe Brook Tributary. The existing conditions have been modeled with a coverage as woods in
good condition as required by the standards with NOAA type D rainfall curves. The table below
outlines the results of the routing for this area.

Water Quantity without exfiltration

EXISTING Permitted Undet. BASIN TOTAL
2YR 1.67 .84 33 0.16 41
10 YR 4.06 2.84 .70 .70 1.40
100 YR 9.38 7.50 1.50 9.25 6.75

Water Quality

Small scale infiltration basins are listed as green technology for water quality when provided with pre-
treatment. Basin 4 has a pre-treatment of a Cascade separator which provides 50% removal and the
small-scale infiltration basin in series with it provides a total suspended solid removal of 90%

Groundwater Recharge

Test pit E1 and E2 were excavated to a depth of 12 and 14 ft with groundwater at 7 and 9 ft below
grade respectively. The surface grade of E1 minus the 7 ft to groundwater is the limiting factor
establishing the groundwater level at elevation 583. The basin bottom is set at elevation 585 making
any groundwater in this area 2 ft below the bottom of the basin. The porous pavement reservoir is in
fill over the existing grade for most of this system.

The permeability of E1 was determined to be 0.61 in/hr. With a factor of safety of 2 the exfiltration
rate from the basin used in the hydrocad calculation was .305 in/hr.

See the spreadsheet on page 14 for the summary of groundwater recharge for this basin area and
the project.

Detention Basin 5

Area

The Existing Area of Basin 5 contributing area is 167719 sf of Woods in good condition.

The initial 100 LF is sheet flow with a slope of 12% in woods with light underbrush. Tc=10.1 min
9
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The next segment is shallow concentrated flow 174 If with a slope of 16.7% throligtiwsodsarttlight
underbrush. There is no discernable channel in the field along this path that would change the
categorization of the flow type. Tc = 11.5 min.

Proposed Tc - Sheet Flow 100 LF @1.7% grass cover Tc=10.1 min

Shallow concentrated flow 164If @ 3.05% Tc = 1.0 min, grass cover

Shallow Concentrated Flow 50LF@ 5% Tc¢ =.1 min, Pavement Cover

Total Tc= 11.2 min

Un-detained Area associated with Basin 5 in this analysis.

This is a large area from the clubhouse down Road D and up to the limit of Basin 5. It is disturbance
beyond basin 5 and counts to the overall disturbance and discharge to the Canoe Brook tributary but
not precisely to basin 5.  The longest path is

Sheet flow 100 If @ 12% over grass Tc= 6.7min

Shallow concentrated flow 20 If @5% grass cover Tc= .1

Shallow concentrated flow 118 Lf @ 5.5% pavement cover .4 min

Pipe flow 156 If, 15 in, n=0.01, s= 3.49%

Detention basin 5 collects water from the roof of building D2, the roadway on the east side of the site
in front D2 and the grass area behind D2. The drainage in this area drains to the Canoe Brook
Tributary. The table below outlines the results of the routing for this area.

The small scale infiltration basin is listed as green technology for water quality, quantity and recharge
in table 5.1

Quantity
EXISTING REDUCED oL ** BASIN TOTAL**
2YR 3.38 1.67 2.94 0 2.94
10 YR 8.02 5.61 5.38 0.35 573
100 YR 18.05 14.44 10.39 2.86 13.25

** The un-detained area included in this basin is an internal point of analysis and includes all area
downstream of basin 5. The point of analysis of the areas that discharge to the Canoe Brook
Tributary as it leaves the property comply with the required discharge rates. See table on page 13 for
the overall quantity compliance for the Canoe Brook Tributary

Water Quality
Small scale infiltration basins are listed as green technology for water quality when provided with pre-
treatment. Basin 3 has a pre-treatment of a Cascade separator which provides 50% removal and the
small-scale infiltration basin in series with it provides a total suspended solid removal of 90% for the
detained portion of Basin 5.
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The overland flow area of basin 5 has vehicle surface area which is treated with a Filterra device.
The Filterra’s will provide 80% suspend solid removal.  Filterra is listed as green technology.

Groundwater Recharge

The system will recharge to groundwater and help maintain the water supply for the adjacent downhill
wetlands. Small scale infiltration basins are listed as green technology in table 5.1 for groundwater
recharge

Test pit D1 ana D2 were excavated to a depth of 16 and 9 ft respectively with groundwater 10 ft and 6
ft down from the surface elevation. Using the existing grade and depth to groundwater for each the
groundwater elevation is at elevation 568 at both test pits

Test pit D1 has a permeability rate of .64 inches/hr and D2 has a permeability rate of 2.64 in/hr. With
a factor of safety of 2 the exfiltration rate from the basin used in the hydrocad calculation was .31 in/hr
based on the most restrictive test.

See the spreadsheet for the recharge from this basin and the overall project on page 15
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Canoe Brook Watershed Summary
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The proposed area draining to the Canoe Brook has been analyzed under existing conditions for the
proposed disturbed area and under proposed conditions. The proposed conditions include the un-
detained flow of areas not routed to Infiltration Basin 1 and the flow from infiltration basin 1. The
results are summarized here with Hydrocad calculations in the back of this report.

EXISTING PERMITTED |[DETENTION |OVERLAND | TOTAL (CFS)
(CFS) (CFS) (CFS) (CFS)

2YR 4.51 2.26 0 1.36 1.36

10 YR 11.02 77 75 2.97 3.75

100 YR 25.26 20.21 2.09 6.40 8.49

The total discharge from infiltration basin 1 and the un-detained flow meet the volume discharge
requirements in the stormwater standard and the discharge to the canoe brook will reduce the flow to
the neighboring properties.

12
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Canoe Brook Tributary Summary Anderson Consulting Services LLC
A second stream onsite is a tributary to the Canoe Brook connecting to the main stream about % mile
downstream. The project has been analyzed to determine if the stormwater standards have been
met on a watershed basis as well as the individual area outlined above. The results are summarized
here with detailed hydrocad calculation in the back of this report.

The contributing flows to the Canoe Brook Tributary are Infiltration Basin 2, Infiltration Basin 3,
Porous pavement system 4, Infiltration Basin 5 and overland flow.

2yr 10 yr 100 yr
EXISTING 12.48 30.33 69.87
PERMITTED 6.24 21.23 55.90
BASIN 2-1 .04 44 2.50
BASIN 2-2 A1 61 2.02
BASIN 2-3 15 75 2.26
BASIN 2-4 11 62 2.06
BASIN 2-5 19 .64 1.16
BASIN 2-6 .18 .68 1.27
BASIN 3 .09 .87 4.35
BASIN 4 .08 .70 5.25
BASIN 5 0 .35 2.86
BASIN 6 0 0 0
OVERLAND BASIN2 | .91 4.41 6.78
OVERLAND BASIN3 | .74 1.96 3.23
OVERLAND BASIN4 | .33 .70 1.50
OVERLAND BASIN 5 | 2.94 5.38 10.39
TOTAL 5.94 18.11 45.63

The total discharge from infiltration basins and the un-detained flow meets the volume discharge
requirements in the stormwater standard and the discharge to the Canoe Brook Tributary will reduce
the flow to the neighboring properties.

Basin Infiltration period Calculations

Basin #1

Infiltrated Volume (cf): 63,106 Infiltration Area (sf): 38188 Permeability Rate (in/hr): 0.32
. . . ; _ 63,106 cf=12in/ft _

Duration of Infiltration Period (hrs.) = P 62.71 hrs.

Basin # 2-1

Infiltrated Volume (cf): 2,955 Infiltration Area (sf): 2,020 Permeability Rate (in/hr): 0.45
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Duration of Infiltration Period (hrs.) = 2202'255;{ ;125’:2: ﬁr = 39.01 hrs.

Basin # 2-2

Infiltrated Volume (cf): 12,863 Infiltration Area (sf): 7,112

Duration of Infiltration Period (hrs.) = 71?1826:;]; i:i’;//; i = 48.23 hrs.

Basin # 2-3
Infiltrated Volume (cf): 18,890 Infiltration Area (sf): 10,412

18,890 cf+12in/ft
10,412 sf+0.45 in/hr

Duration of Infiltration Period (hrs.) =

Basin # 2-4

Infiltrated Volume (cf): 15,422 Infiltration Area (sf): 11,090

Duration of Infiltration Period (hrs.) = 1115(’)221;5 Di?::;; = 37.08 hrs.

Basin # 2-5

Infiltrated Volume (cf): 19,207 Infiltration Area (sf): 11,558

Duration of Infiltration Period (hrs.) = —22 /A 12/7t _ 44 31 prs.

11,558 sf*0.45 in/hr

Basin # 2-6

Infiltrated Volume (cf): 21,437 Infiltration Area (sf): 10,782

Duration of Infiltration Period (hrs.) = 22437 e/12/ft _ g 00 poe

10,782 s5f*0.45 in/hr

Basin # 2-Overall

Infiltrated Volume (cf): 74,856 Infiltration Area (sf); 33,991

Duration of Infiltration Period (hrs.) = —2356 e/-12in/ft _ g g po o

33,991 sf+0.45 in/hr
Basin #3

Infiltrated Volume (cf): 14,956 Infiltration Area (sf): 10,178

14

= 48.38 hrs.
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ALS
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Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.45

Permeability Rate (in/hr): 0.37

Anderson Consulting Services LLC 40 Miller Drive, Boonton, NJ 07005 973-975-0703 (O) 973-886-7336 (C) PAndersonpe@gmail.com



Duration of Infiltration Period (hrs.) =

14,956 cf*12in/ft

Basin #4

Infiltrated Volume (cf): 18,823

10,178 sf*0.37 in/hr

Infiltration Area (sf): 10,178

18,823 cf+12in/ft

= 47.66 hrs.

ALDS

Anderson Consulting Services LLC

Permeability Rate (in/hr): 0.31

Duration of Infiltration Period (hrs.) =

Basin #5

Infiltrated Volume (cf): 20,319

Duration of Infiltration Period (hrs.) =

Infiltration Area (sf): 12,410

20,319 cf*12in/ft

= 71.59 hrs.

10,178 sf*0.31 in/hr

Permeability Rate (in/hr): 0.32

Basin #6

Infiltrated Volume (cf): 1,346

Duration of Infiltration Period (hrs.) =

Infiltration Area (sf): 1,000

1,346 cf=12in/ft

= 61.40 hrs.

12,410 sf+0.32 in/hr

Permeability Rate (in/hr): 0.31

= 52.10 hrs.

1,000 sf+0.31 in/hr

Recharge Spreadsheet ( See Recharge spreadsheet included after this table)

**As note on page 3 of this report a minimum

of 7 acres of the disturbed area of this project has

shallow bedrock based on the geotechnical studies performed. This area is largely in the drainage

area to basin 1.

If 7 acres of groundwater recharge is eliminated for this area. The existing recharge

for the basin 1 area becomes .3 AF

Existing Total Rainfall (1) Total Runoff Area Recharge (2) | Basin Recharge Total Recharge
Conditions

Basin 1 Area 2.43 .69 1.74 1.74 *1.3 AF
Basin 2 Area 3.06 .87 219 219

Basin 3 Area b 21 .54 .54

Basin 4 Area .64 18 A8 46

Basin 5 Area 1.10 .31 79 - 79

Basin 6 Area .08 .02 .04 .04

Total Existing 8.04 3.36 5.76 5.76/ 4.32**
Recharge (AF)

Proposed

Conditions

Basin 1 2.07 1.47 .60 1.37 1.97

Basin 2-1 A7 .07 A 07 4 A7

Basin 2-2 41 A2 .29 .30(4) .59

Anderson Consulting Services LLC 40 Miller Drive, Boonton,

NJ 07005 973-975-0703 (O) 973-886-7336 (C) PAndersonpe@gmail.com




Basin 2-3 55 3 22 23(4) 55 5
Anderson Congulting Services LLC

Basin 2-4 .57 .35 .22 .35(4) 57

Basin 2-5 47 44 03 44(4) 47

Basin 2-6 53 49 04 49(4) 53

Basin 3 .63 .34 .29 .30(4) .59

Basin 4 56 43 A3 .35(4) .48

Basin 5 65 47 18 24(4) 42

Basin 6 .06 .03 .03 03(4) .06

OL Basin 1 .34 A2 .22 - 22

OL Basin 2 .23 .08 15 - 15

OL Basin 3 A2 .07 .05 - .05

OL Basin 4 .07 .03 .04 - .04

OL Basin 5 45 .24 .21 - .21

OL Basin 6 0 0 0 0 0

Total proposed 7.98 5.18 2.80 4,37 7.17

Recharge (AF)

1) All Runoff is in Acre-Feet

2) Area recharge is the difference between total rainfall volume and total runoff volume for the 2-year storm based on Hydrocad calculations.
The runoff volume is routed to the detention basin where additional recharge may occur calculated in this table for Green Technologies
approved for Groundwater Recharge

3) Total rainfall is basin area x rainfall intensity.

4)  The entire 2-year storm recharged.

16

Anderson Consulting Services LLC 40 Miller Drive, Boonton, NJ 07005 973-975-0703 (O) 973-886-7336 (C) PAndersonpe@gmail.com



A_._c 00°0 =OMYA3 E: 190 = DMH3 "SBAIE 953U} WIUIM JING 34 {jus K)1j10 ) uoneyUI U i pasinbas Kjuo ase sease snoruadw 1oy adA; jlog
(ur) 00°0 =DMHa (un) We =0my “JanoQ puen ay) se ,Sealy snolaladull, 19833 $10] PJEPUESS JO SPISINO SEJJE SNOIAIBAWI J0 “SUOHENDIED Ul pasn Jo pafejdsip
ﬁmmmm._msm Bale) suoiejnajes siejewieied Aousioig ebieysey 39 30U (114 0= UlM smoy ‘saujua JuawBas Jnok uaamiaq U 0=y LIM) $MoJ uB|g BAB3] JUOQ "PIEMUMOP Pega0d puE
ajqe;} ay; jo doj 2y Wouy Uels (105 193[9S U3L} JAA0D PUET §G-H 1 J23[3S UaY)} ‘Bale au} 19jue jsuy "Juawhas pue| yoes Jo4
Gesyogno)l  DE6°0LL =proyaq abieyasy jenuuy jusuidojareg-1sod
99g°cZ1 (wbs) eary %001 = an1asald o) abieysay |enuuy padojanag-aid 4o % S3]qeL SUORIPUOD JUSWdO|9AB[-1S04 Pue JUsWdo[eAB(-01d ayj [il} 0] 9ANpaooid
i
£60°1€2 8’8 1 uopenoje] sjuswalinbay abJeydsy |entuy £20°'70¥ ¥'sh
(uno) () (y-no) (un)
abieyooy BIBUIBY Lyo10u00 pedojanag-asd o) [enbo wast a0y axew Bupwen| 272 = BI0L ab1eyoay abueyooy zL = [eloL
[enuuy [enuuy lenuuy |enuuy
S— (SN IEJO]| 1B10| 1o
Sk St
vl vl
€l €l
4] (41
H 13
ol 01
6 6
8 8
FA L
9 9
§ S
= 00 yanoigseHq aoeds uadg S0°0 14 ¥
9rz'0e ¥l uopsjey eoeds uadp St £ = 00 jonoiqseH Spoop 1o €
1y8'0st 6%l ucjuoccg aoeds uadg 8Lz F4 12¢'66 g6 uopsjeH SPOOA NS 4
3 00 seale snojataduw g8z |} £09'20€ sl uojuoog SPOOMA ¥2e's |1
i u n uj
mmmhm“w“w_ mm._mw_.m.wm jos 19A0D) pueT 65 M1 nmmﬂ....”. EM:Emm._mw mmn““:“m mmhnmn.uuwm los JanoD pue] gg-y 1 ﬁmmwh._"ﬁu Ew”h%_wm
|enuuy [enuuy |lenuuy |enuuy
suonipuo) padojeasq-1sod suonipuo) padojeaag-ald
£2/12/01 aleq w_m>_m:< 29} o6 NMOL IDNYHO 1S3IM “0D xass3jyl £00Z JOqUIAN,
Jojoey (u}
I-va :uonduasag T S 1 diysumoy ja3198
abesany
spuejybiy xess3 3sepy  :owep 199foig (ze-uso uo paseq) sishjeuy abieyosay JoJEMPUNOIS |BNUUY



(u) 000 =OM¥a3 (ur) 190 = JMY3 'SEaJe 853U} Uiyjwa Jing 2 [ AJjI9E) UenBIUI ue j1 pannbas Ajuo aie sease snoladuw oy adhj jlog
(un) 00'0 =0Myd (un) W2E =DMy “Jan0D puen ay) se sEANY SnolAssduy, 103}2S S10] PIEPUESS j0 SPIS|N0 sEale sSnaiAadw| Jod “SUOREIND|ed Ut pasn 1o pakejdsip
{sebeiaae eale) suoijejnojen sisjawieied ho:w_o_.tm abieyosoy 3G JOU (M 0=V LI SMOY “SBUIU3 JUaWBas Jnok usamjag Ul (0=V UNM) SMOI YUB|q 2ABS| LU0Q ‘PIEMUMOD paaacid pue
2|9} 8y} Jo doj ay) Woly YRS 105 J93]3S USLY) JeAoD pue GS-H1 13395 UsU} ‘Bale su} Jajua 151y uawbas pug) yoea Jo4
(eaogm)l  OE6°0LL =polaq abieysey jenuuy juswdojonag-1sod
99¢°6Z} (1bs) easy %001 = aAlasald 0} abieysay [enuuy padojansg-aid Jo % S8|qeL SUORIPUCY JUSLIdOoAB0-150d PUE JUIIdo[aASG-alg ou) |jif O} 3Jnpadoig
m:d_m“._om_.nE_
£60'1£2 g8 T uonejnajen sjuswaiinbey ebieyooy |enuuy £20'20¥ sl
(1yno} (u) (y-n2) (un)
abieyoay abieipay uopu0D padojanag-aid o3 jenba vase oy yew Bupepm|  Z72 = |elo) ableyaay afileyoay 'l = |elol
|enuuy lenuuy [enuuy |Enuuy
IBJO] eje| ele] E]O
13 St
142 145
£l £l
(4% r4’
33 23
0l ol
6 6
b e
z L
9 9
S S
L 00 yonolgseH @oeds uadg S0°0 4 1
9vZ'08 Lyl uopajeH soeds uadp S} g - 00 j}2nolqseH SPooOp 10 €
L¥8'0st 67l uojuoog aseds uadg grz |2 12r'66 S'Gh uopajeH SPOOM wr |z
i 00 seaie snojataduy glgz |} £09°20¢ L'SE uojucog SPOOA 285 }
‘n "D, Lk
a%_”..:wwwm_ um._mw_._:_wmw_ llos JaA0D pueT] §5-H1 nmmw‘_h“.m. EM_._Emﬂmw o%_%m:uwm mm._.m-mwmm nosg Jan0g pue G-yl HMM.”.E Ewﬁmﬂwm
lenuuy lenuuy lenuuy |enuuy
suonipuo) padojaasg-jsod suopipuo) padojoasg-aid
celleiol :23e(Q SisAjeuy 191 0¥ NMOL JONVHO LS3IM “00 X3S53 i3 e EAG
0°Z UOISIY,
I-va :uonduosa a u.mww:u__u_o o _M”N uy 1 diysumoy 100je5 uuu“wﬂ_ﬂuz
mm.mkm.)q Jajempunos
SpuejybiH xess3g Jsep  :owep 393foig (ze-us9 uo psseq) sishjeuy abieyaay Jsyempunols) jen uuy Kesio ma




(un ¥2°0 =2Mya3 (un) 19°0 = DMH3 SBAIR ASBY] UM NG 34 || Ajiaey uonexul ue i pauinbas Auo e seale snaruadw 1o} adA) 1og
(u) st} =DMHd (u) WE =0y 1aA0D pueT 2y} se, seasy snoiaiadwl, 198138 S10] PIERUEIS JO APISINC SEAJR SNOIAIRJW! 104 'SUOHRINES Ul pasn Jo pakedsip
(sebesoae eate) suogenaje) sisjalueied Asusiowlg afeyoey 20 jou Jiis 0= UliM smoy ‘saujua JualuBas 1nok usamag i {0=y Ui smol yUB|g SABa] LU0Q piemumop passold pue
3|ae; 8y} Jo do} By} Woyj UBIS '|0S 19335 UaY} “1A0D) PUBT G5-y 1 193]3S Ual) ‘'eale aU) Jajue jsu} ‘wawbas pue] yoes 104
(198} 219n2) vlLZ =}oieQq abieyasy jenuuy juswidofarsg-1sog
= {ubs) eary %001 = aAasald o} abaeyoay |enuuy padojanag-aid 10 % Se[qe] SUoORIpUG) JUIWTO[8A(-}S0d PUE JUaLIdo[ara(-alg au 1|} 0} Anpasoid
snouaduw|
IBjoL
16562 ¥l T uopenajen sjusweainbay abieyssy jenuuy ¥9L°le LSt
{yno) (un) (u-no) (un)
abreyoay 9BIBUIBY L oibuos podoiarea-aid o3 [enba vese (ri0) axew suwsm] g0 = [eloL abieyoay sbieyay 90 = [el0L
[enuuy [enuuy lenuuy [enuuy
[Ejo| =10] IE10 ] ___1Be10]
St 1
143 ¥l
el el
(43 (43
33 143
(113 al
6 6
8 8
L L
9 9
S g
¥ 4
FA 4] L'yl uopajeH @aeds uadp Zioo | € £
6v6'82 67l uojucog aoeds uadp Gees0 | € 29 561 uopajeq SPOOM Z0 |2
I 060°LE FET uojuoog SpooMm Wso |1
(o) (u) (n2} (un) B
abieyoay abueyosay |tog JaAog pue gg-y 1 (sauoe} | yuawbiag abaeyaay abreyossy nos 19A0D PUBT §5-H 1 temase) | aetisiag
LET pueq Baly pue |
lenuuy [enuuy fenuuy [enuuy
suonipuoy padojanag-isod suonipuo) padojeneg-ald 7
A rA 1] :9)e(d sisAjeuy 9 06¥ NMOL IDONVHO 1S3M “02 X3ss3 T cooz Jequashol 7
Jojoeq {ur) 0°Z uoISIa,
-2 vd :uonduoasaqg Jnewns d [enuuy T diysumoy 3oajes uuuuwme““
bl INY | »wumgﬁﬁ_uo._
spuejybiH xass33sep  :owep 193foid (ze-uso uo paseq) sishjeuy abieyosay Jajempunols) jenuuy Aasiar man




1o} ®A[0S UBY) pue Ao} UoKeR|UL INOA O} PajosULIoD Afoaip Bale snoinadwi o} dully pue anjea Jebie) ok o Japp
“diNg 241 6} 3|qe|ieA. S| eale snoluadul aIUS wWoly gount sy} Builinsse juawwannbal abueyo:
0} }93ys ,2b1eysay [enuuy, sy; woy dwiy, eale snoinaduwl pasodoud [Ejo} pue Jopp, SWN|OA aBIByoS) 1101

uonng ,duwiy 2 19pA inejeq, aUs Milo UoneInBlyUco Ynisep sl o} 3oeq ob 0 “dNEP 10 JINGY

‘uawainbal sbieyoel i jo ped Ajuo abieysal o} JWI-QIT B J0 diNg J9[BWS B SO} SA0S 0L
21 8uue alj} ajpuey o} diNg a|Bus & Joj uonnjos smojje siu “abed siu uo dwiy, pue JepA,
9P [E10} JO s8n|eA sy} subisse jeayspeaids sy} Jinejap AgQ :sawn|oA aB1eyda1 Jualayip 105 9A[0S 0} MOH

les

$3SS0| JaUj0 pue Mol |BI31E] JO UOHEIRPISUCD BUIMO|IZ JAACD PUET SIUL JO} SUOZ J00) MOJIELS E pUE 20A] 1105 o1) X ealy "duwl| JaAo
U I0/AIaE P Juswalinbay abieysay
£q paulwuaiap se o1az jou INg [BWIUILL 8q [ DAY ,SEAIE SNOIAIadWI, 193185 ok JI dig jo uoneso juswbhag % 0AIGE uﬂwum_“wnw ul 06k m:mn_ R wmmhm.:{
. ‘0
puej Jog ‘shep € uey) ssa) u fdwie 0} gg 10} UBNoUS [jBLLS SI1 P3133]3s AP /s SYEW 'JNFP 01 9ANS L) ableyoa
it diNg suas % IoiAIGE p tmﬂwmw sjun ou 191 101080 Jopoe4 onewD
70
e synsay “suolieinojes asay) ui paJoubl aie g Aq peidnaoo eale sy pue Buijy o} Joud uoneiuu JWg Jo, o5 payeniyu| X3P Japisuos
. ul "
n_ 10/AIG# Jounya | sesr s ©) PAUIPOIN DM
uoiod 3y '3WNjOA JDyER =aLWn; 081 BYEL dn 2. A 6
A J01Bp OA Y ©i pajepdn aJe SUCISUBWIP 4iNg Jeye Ajuo 8jesnooe si ubisapg o o5'8L Houny sweosq ul L2e MY b_umamu 18}B//, BUOZ 100y
llejurey g,
STLON HAHLO| Pebieyosy Aouaioiyg ; (easy snonadw) 12612y Jo)
HORENIUI %) IO/AICH abieyoay Jng Bay ybs 0 duly EalY mmo_EmQE_ a-isod
sjuasalday ’
pauiLIgapUN JO P2INGUISIP SB PAJO2I8S S| UOHEIOT <—UORE0] JgiNg SR (awnjoa
wno|  j0/AI# unol $LL'E JapA abieyoal pasnsap 10)
efiieyoay diNg lenuuy, 3B1EY0DY HOUST 1504
MO <—303y) OX3Ip S.IRMWEIE PIAB[NIE) IULNLIOLIIJ UIIISAS 1YSIHIOAN 1LY [EnuUny WOo.L] SRPWeIRg
MO <—428YD dngp YN0 ks dWEA suwnjop dJiNg
i0/AI0#  <-S0uejeg sWwNjop Ssajjun|  [0/AIG# opely duliy/JiNgV|
STOVSSHIN MOTHD NOLLVINDIVD SjmeIE g 9ZI§ pAje[me) JING
pauiLLajapun 10|
PaINQUISIP S! UOKEDOT i 0187 Indu]
ssafun dingbsg .
diNg o uoleooT juswbag
pueT juswdojansp-isod
ealy "dwl Jano ‘BAy| ndigp=<aq jsnw ‘qing
ull- i0/AIas painmden youny u! ove ox3p 10 @oepns Jamo] Jo Yidag
2 ealy dw| Jono ‘Bay ] dWE {punc:d
ulf 0/AIa# papinold sfieyoey ull - j0/AIGH# oMYy HYUpJspun DANY Jo ul 9zl NdWBP | saoge yi aanebau) soepns
: uoilog Adwz dINg 3y} 4o jana) Jaddn
g alnjydes o) DX3Ap lapisuoo siqeuea ubissp sy si siuy
B . :
ull j0/AIGH ubisapd IBJUIEY O SaUaU| u vz'0 oMya3s o1 PELIPOIN IMHT ull e'yresee- dNEP ‘idaqg eAIoaYT diNg
aimdes o) obleyoay |einleN
ull jo/AIa# ubisap ul 190 OMY3 d-isod Jepun DANY Jo wbs  00zoz dnay ealy diNg
Jouny jo saydu
uoniod Adw3
jun  enjep [OqWAS S EET jan anjep [OqUWAS iojaweleg nun anjep JoquAg FETENTE
SI2JIWEIR J USISI(] IBIBYIIY SRPWEIR pRendE) Apeded 13jeAy U7 100y savjpweasg nduj JIAg 251820y
geiLeloL l-2 va spuejybiy xass3 }saM

9dAl @i 1o dNg

3jeq sisAjeuy|

uopdiosaqg

SwieN J99lod|




(un 00'0 =OMYQ3 (ur) Z9°0 = DME3 ‘seale asau Uy ing 8q |iw Aujioe) uenedijyu ue ji pasnbas Auo sse seaie snolmaduwl Joj adk) oS
Ar:v OO.Q "O?)mm AEV Wh.ﬂ "U?)W_ “1AR0D pueT BUY) SB Sealy m:u_Equ_., 133[Ss 5]0| PIEPUE]S JO IpISIN0 SEAIE mzu‘.?ﬁwa—t_ 104 "SUQIE|NIjed Ul pasn Jo _um..am_nmﬁ
nmmmm._mhm Mm._ﬁv suonenajen sisjalueied >0=&_Uuhvm mmhw_.—UﬂM- 30 10U [M 0=y UYiM SMOY "Sauua JWawBas Jnok uaamiag Ul (0= UIM) SMOI YUB|q 3AE3] LU0 "PIEMUMOP paaaold pUE
3ige} ay} jo doj 2y} Woy VEIS 10S 19895 UL J8A0D PUBT §6-4 L 195]8S Uay) ‘Bale au} 1ajua isiy Juswbas puej yaea Jog
(eaoamo)f  PpLE‘SE =po10q abieyasy] jenuuyy Juswdojonsg-1sod
9¥8'zz (ubs) eary 2,001 = anlasald 0} abieysay |enuuy padojarag-ald 10 % S3]gE] SUORIpUGY) JUeldo]ana(-150d PUE Juslidojaheq-ald aul (I} 0] ainpadoid
snoinadw)
[B0L
6£9'6S ol T uonejnojen sjuswasinbey ebieyaey [enuuy ¥56'¢€8 9’5l
(yno) (ur) (y-n2) ()
abieyoay aBieyoay g'L = oL abieyoey ableyoay gl = |eloL
[enuuy [ENUUY |enuuy |enuuy
10| Bl0] IEYO] IBio]
13 113
145 i
4% 4
cl (43
kb 33
ol 0l
6 6
8 8
L A
9 9
85961 69 uopajeH ysniq zeo | § §
950'8 (97 uojucog ysnig g0 | ¥ v
Le8') vl uopa|eH aseds uadg gzo0o | € €
88502 4% uojucog oseds uadg 6¥°0 4 188y GGk uopsjeH SPoOM 800 |2
3 0’0 | seaJe snojauedu| €150 } 1562 L'sh uojuoocg SpPoOOj 'L b
(34'n2) (ur) (sasoe) | Juawhag (rmz) - {saioe) Lausuibes
abaeyoay afueysey nos 13A0D PUBT §5-H1 abieyosay afieysay 11os 19A07) pueT §6-M1
Baly pue] ealy pue
lenuuy lenuuy lenuuy [enuuy
suopipuos padojeaag-isod suoipuo) padojaasg-aid
LA P4 115 ajeq m_m>_m:< 19') 0'6F NMOL IDONVHO 1S3M “0D X3ss3
Jojaey {ur)
¢ecva :uonduosag anewo d [enuuy T diysumoy 300185
abesany
spuejybiy xass3 3sap,  :awep 303fold (ze-ysD uo paseq) sisAjeuy abieyoay Jajempunols jenuuy




‘uoyng dwiy 2 JopA Jneiaq,, a1 yijo uonenbyuoc ynejap auj o joeq of o) “dINGP Io dINBY|
10} BACS UsY) pue Aijioe) uopelj|yul JNoA 0} pajoauuco Ajjoallp ease snovuadul o} dwry pue anjea 1aBie) Jnok 0} JapA 19s Juswannbal abieyoal ayj jo ped Ajuo abieyoaas o) JWI-QIT B 1O JIAF JS][BWS B J0j SA|0S O,
‘diNg 24} 01 ajge|ieae si eale snoadwl alnus Wolj Yyoun) auj Bulnsse juawainbai abieyoal eigua sy} sjpuey o} 4G o|buls e ol uonnjos smojje siy] “sbed siy) uo duwiy, pue JspA.,

0} Jeays ,ebieyoay |enuuy,, ey} woly dwly, eale snoiaaduw pesodold B0} pue JepA, eWwnjoA ableyoal Jioyap [B10} Jo sanjea ay) sublsse Jasyspealds ay} jnejep Ag :sawnjoa ebieydal Jualayip J0) 9A|0S 0} MOH

8dAL @i 4o diNg

3jeq SISAleuy|

uonduosaq

'S9SS0| JoYJ0 pUR Me)) [219lE] Jo uonesapisuod Bummoje JaA0D pueT SIU JO) SUOZ J00) MO([BYS B puk adA} [10s au) ul 5 i ealy .QEM lano
i Zsl R juswainnbay abieyosy
AgQ paullLIa}ap SE 013Z JOU JNg [EWILIW 3G [M DAY SBaJe snotaadwl, 193jas nok JI Jg jo uoneaoT juswbag % 3 bwm._mc.umm_ &
o %0°LE o ul 06l Baedq d [enuuy abesany|
pue) Jo4 'skep ¢ uey) ssa| u Aidwa o] g Joj yBnoua [lews st pajoajas JWEP auns a4BW ‘dINGP O} dAlja5UaS| % 3 pabieysay 3 i
%S 6E HOUNY %, sjiun ou 91 101084~ iojoe4 onewl|p
ale s)nsay ‘suonenNded 335} ui paloubl ate JNg Aq paidnodo eale oy pue Bulp o1 Joud uonelj UYL JNE JO) o % pajesjjuu| g DXAP Japisuc)d
s youny9; W Rk O} PAUIPON DM
uolijod ay] “SWNjOA JIDIJ2P =2WN|oA Y231 23EW 0} pajepdn a1 SUoISUSWIp JING Ja)e Ajuo ajeinase st ubisapd %, : Houny swedaq "
%S'8L IBJUIRY%, ul 8Le My Ayoede ssjep BUCZ J00H
SULON dAHLO| Pobreudsy fousiowg (easy snoinadw) 19618) 10)
uoneRuUl %{  %0°00L : whs|  opeTZ duwiy ; :
Suesaiday afieyoay diNg Bay ealy snoinadw| g-1sod
PaujuLId}apun 10 paInguisip Se pajodjas S| uonesoT <—LUolieoo] 4Ng awnjop (awnjon
unol ¥1£°82 wna| yLE'RT 18pA aBieyoa1 paiisap Jo)
abieyoay 4G [EnUUY aBieloEy 10USd 150
MO <—M28yd OX3p SIIUEIR] PIAIE[NI|E) DUBULIOJId] WAISAS ISHIOAA IBIBYIIY [BNUUY WO.IJ SIIWEBIBJ
HO <—423YD dNFP H'no| gy diNgA awnjoa ding
MO <-80uejeg aWnjoA ssapiun 9z'0 onely duny/dingy
SADVSSHIN MOAHI NOLLYINDTIVD SIPUWERIEJ IZI§ pAIe|[e]) JINE
pPauUILLISIapUN JO|
paiNquUIsSIp S1 UoHEDOT i 01aZ Indu]
SSafiun 0 dwgbeg '
ding jo uonesoT uswbisg
pue juawdojonsp-isod
" Baly "dwli Jano ‘Bay ! ndwgap=<aq jsnw ‘ding
ul F4:13 painden youny ut o'sy ox3e 10 soeuNS Jamo] jo yidaq
i ; diNg {punocib
ul rAL-1% mM_A>M”c_ mmm”M MM( ul 00°0 oMY HYuU| Japun OAAY Jo u1 9'¢Ee NdNEP | anoge yi aAlebau) aseuns
G Aed uoljiod Adw3 JING 2L Jo |ans] Jaddn
. ainyden 0} " X3P Jepisucd 5 ajqeuea ubisap auy} sl siyy
WSEREEGSy Uosnd lIzyurEy Jo sayoul uis o 2MHa3 0} PRUIPOIN DMY3 . SRR ‘yide@ eMpBYT dING
S—— ableyoay |einieN
ul S2°0 ubisapn _ ; u 29’0 M3 a-iscd Jspun DAY 40 ybs £1eLs diNgy ealy diNd
Houny Jo sayou| oG AW
jun  anjeA joquiis 19)eWeleq nan anjep [oquis Igjeuieled nuR an|ep loquiAg FE e
SI2]2WEBIRJ USISI( ITIBYIIY SIIPWERIEJ pPAIE[NI[ED) Ajdeded 12JB A JUOZ J00Y s1lmese g nduf JING 2518109y
€c¢l/ie/ol ZTtva spue|ybiH xass3 }SOM

aweN Huw._ohn__




(ur) 00°0 =OMNAT [) 09°0 = JMY3 -seale asalf) UM 1INg 2q 1M Aupiae) uoneniyu ue i paiinbas Auo ase sease snowwaduwi Joj adA) oS
(ur) 00°0 =DMHA {un) 29 =DMy “JA0D PUB Y} SB ,SEalY snolnadw, j98(8S S10] PIEPUEIS Jo apISING SEale Snoladu JoJ "SUCHEIND|eD Ul pasn 1o pakedsip
Ammmr-whw_)m mm._mu suoije[najes sisjeweied __au_._w_u_tm wm._m_._umm 24 10U (M =Y WM SMoy "Saujua JuawBas 1nok usamiag Ul (0= UIW) SMOJ YUBY 9ABS] J,U0Q "pIEMUMOP paadold pue
8|ge} 8y} Jo o} 8 Woly UEIS 110S 198195 UsY) '1aA0D PUBT §5-H 1 193/9S UaY) 'Bale oy} Jajua isiy) uswbas pue; yoee JoJ
Gooyomo)|  ZJZ°%9 =payaq abaeyoay jenuuy justrdoorag-1sod
¥i6'op (u'bs) eary %001 = 9A195ald 0} ablieloay |enuuy padojaaaq-ald Jo % S8|qe]L SUONIPUO) JUsWIdO[aAS(Q-1S0d PUE Justido[anag-ald @4} 11} 0} eInpadold
snolatadu)
12joL _
966'c9 8L T uonejnajen sjuswalinbay abieyssy jenuuy vez'agl g'slL
(yn2) (u) (y-no) {u)
abieysay ablieyoay ez = [I0L abieyosy abieyoay £z = |ejoL
|enuuy [enuuy lenuuy [enuuy
1Bjot IEiO] |IEJO| Elo]
Si Gl
143 i
i el
(4% t4%
il 113
(13 113
6 6
8 8
L L
9 9
g S
¥ 14
629'2L L'yl uopajeH @aeds uadp gz0 | € £
LIZ'1S 6%l uojucog aoeds uadg S¥60 | T 6¥9'cl §'G1 uopajeq SPOOM €20 | T
= 00 seale snojaaduw) o' |} ¥85'¥LL LSk uojuocog Spoo aloz |1
(no) (un) (wna) (ur) sasoe) | juswba
abaeyoay abieyoay lles lanoD pue 65-ulL fare] |jusiifes abaeyosay abieyoey 1108 18A02) PUBT §G-WL ( K s
BAIY pueT ealy pue
jenuuy |enuuy [enuuy lenuuy
suonipuoy) padojaaag-1sod suopipuo) padojarag-aid
£2ilelolL 3jeq w_w>_m=< L9°) 0’6y NMOL JONVHO 1S3M “00 X3ss3 ™ coozequiano
10}9B4 {ur}
¢z va :uonpduosaq Shewns s 1 dwsumoy 1o3135
abelany

spueyBiH xass3 1soM

:awep 199foig

(ze-uso uo paseq

sisAjeuy abieyoay J9jempunols [enuuy




‘uopng ,duny 8 JapA Hnejaq, au yiio uoneinbyuod Jnejap ay o) ¥aeq ob o) "dNEP 10 JNEY
10} SA[OS USY) pUe AJijI08) UORELUI JNOA 0} pajoauuco Aposup ease snouadw o) dwiy pue shjea 1abie; 1nok o} JapA 1es ‘Juswainbal abieyoal ay) jo ped Ajuo abieyosl o} JINI-QIT € 10 JNG J8j|BWS & 10} SAj0S 0L
-diNg aU1 O] S|geliEAE SI BaJE SnoiuadLul Snua Wos Jouns auy Buiunsse juawannbal aBieyoal aipus ay) s|puey o} JNE @|Buls e Joj uognjos smoe siy | ‘sbed sy uo dwly, pue JapA.

01 190ys ,2b.1eL0ay [enuuy, ay) woll duiy, eale snoiuadun pasodold [ej0} pue JapA,, awnjoa aBieyas) yolap [£30} Jo sanjea oy subisse jeayspeasds suj Hnejap Ag :SaWn|oA a6Jeydal Jualoyip 10} 9AJ0S 0} MOH

'$85S0] J3Y}0 pUB MO [BJ3]E] JO UONBIDPISU02 Burmoj[e 13Ac]) pUE] SIY} Jo} BUOZ J00I MOj[eYS B pue adAj los suy) ul g ealy ‘QE_ JOAO|
: ¥oL P Juswaiinbay ebieyosy
Aq pauluL2)ap SE 0J3Z JOU INg [EWIUIW 2q |14 DAY SERIE snoldaduwl, 109195 nok i JNG J0 uaneso juswbag % °.9'eg Uﬂw‘_ﬁm_smu%w ul 06P m>mm d [enuuy abelany|
. (]
PUE| J04 ‘SAep £ uew) ss3| ul Adwa o} dg Jo) YBnousa |[eLWsS S! Palelas JWEP 2INS MEW 'JINGP OF PARSUSS % %z Ummhoﬂﬂuhaw syun ou 191 Jo1erD 1019B4 ONBWND
0
2IE S)NS8y sucne|ns|ea asayy ul patoubl ase WA Aq paidnaao eale au; pue Bui o) Joud uonenyul JNG JO % 3 pajen|yu| = X3P I1apisucd
A Houn¥%, WisglEL | OMmua O} PAUIPON DMY
d yap = d
ucipod ay) Swn|oA HIYaP =8WN[OA Y2as @Bl 0} pajepdn ale SuoISUSWIp 4G Ja)E Ajuo sjeinooe s1 uBisapd % o582 Jouny swedaq u 29 MY b_umnmu BIBA BUOZ 100N
llejuied%
SALON WAHLO| Pdbeuoay Aouaoig (e21y snoinaduj 1961} 10)
uenefuul %|  %0°00L ; ybs| vie'sr duny . "
swesaidey afiieyoay dg bay ealy snoiadw) g-1sod
paujuiialapun J0 pajnguisip Se pajoajas S| UOIIEDOT| <—UONE20] dNg aWNJOA {2wnjoA
yno| L22'%9 wno| 21z'99 19PA abieyoal palisap 10)
8B.e02Y dING [enuuy abieysay 1oyaa gisod
MO <=8y X3P SI3]2WEIE ] PIJE[HIE)) DUBULIOLID NIASAS 19USII0AA ISIBYIIY [BNUUY WOI] SIIWEIE]
MO <—398yD diNgpP Bno| 1#0°L diNgA |awnjoA dNgd
MO <-douejeq SWN[OA Ssepiun ZZ'0 cnely dwiy/dingy
STOVSSHIW MOHFHD NOLLVTIADIVD S.RIRWeEIR] 3ZIS pAIe[fe]) dINE
pauiLI2apun Jo
PaINQUISIP S UCHEDOT i 0JOZ INdU|
ssapiun 0 dingtes .
dINg jo uoneoo Juawbag
pue uswdojanap-1sod
g ealy "dull JoA0 "Bay| 2 ndingp=<aq isnw ‘diNg
ul ¥'9L paimdes youny ul U4 X3P 10 80BUNS Jamol 4o yidag
G ealy "dwj 1an0 ‘Bay ’ . <ing ! {puncib
u 9L papirold sBleyoay ul 000 QMYTY YU J8pun DAY JO ul 9'cte ndNap | anoge ji aAnebau) aceuns
? uolpod Adwg diNg 2Ut Jo [ans] Jaddn
; a1mdeo o} : X3P J3pISUoD 3 B|qeueA UBisap au} sl SIuy|
MIRERERG UOsord liBjuIEy Jo sayoul A e O} PaUIPOI DM i i ‘ideq Mooy dING
abieyoay |[eineN
! aimdeo o} . .
ul 20 ubisspp ut 090 OMY3 Q-1504 Jepun JANY JO wbs|  ZLIFOL dINayY Baly diNd
Jouny Jo sayay|
uoipod Adw3
Jun  enjep joquiAg 19jeweIeg i anjep joquiAg JojeWEled nn enfep [oquAs K ENEE
SI)0WB.AR USISI([ ABIBYIY SIPWEIE pAenaE]) Ajeded e AL JU0Z J00Y siapumeaeg Jnduy JING 23182y
gelleiol €cva spuejybiH xass3 }ISeM
mmH._. an 1o ding ajeq m_mm_m:<; :Ow..—mm._ummn_ ISWenN uom._o._n_




(un) 00°0 =DMHQ3 (u) 19°0 = OMHIT S22 353U} UIYYM NG B4 NI AlIDe} UCHEINLUT UB )i palinbas Auo sse sease snoiuadun so) add log
a:_v 00°0 =2Mdd E: 0L'¢ =0MH ‘19A00) puBT 8U) SB , SESIY Snoiadwy, 133]3S S10] PIEPUE]S JO 2PISING SEAJE SNOIad] Jo4 “SUOHE[Na(eEa Ul pasn Jo pade|dsip
Amﬂmﬂ._@_:m NENw W:O_HM_SU_NU EB#NEEM& hUEQ_UEm Qmum—_uww_ 30 10U || 0=V Y1 SMOY "Saujua uswBas nok uaamiaq Ul 0=\ UIM) SMOI jUB|q 8AB3| JuoQ 'pIEmUmop paasosd pue
a|qe} ay} Jo doj syl WOy UEIS 1I0S J38(9% UaL) USADD PUBT §5-H L 198[9S USU) 'BaE Ay} Jaua iy Juswbas pue| yaea Jod
(eayoand)f  QGL‘GE =p194oq abieysay jenuuyy Justudojorsf-1Sod
260'92 ('bs) eary %001 = aAlasald 0} abueyday |enuuy padojorag-aid Jo % S9|qeL SuoIpuoy) JUBdO[aAs(-1S0d PUE Jusdolanag-ald @us 111} O} 8inpadoid
snapadw)
1eloL
692'98 60} T uonejnajen sjuewelinbay sbieyssy jenuuy £96'FZ1 9'sl
{wno) (u (y-no) (un)
ableyoay abieyoay 72 = ol abieyoay ableyoay zz - el
|enuuy lenuuy |enuuy [ENULY
IEJ0] 1B1a | Ej0] BlO)]
St 13
14 ¥l
<l £l
<l 43
112 123
o0l al
6 6
8 8
L I3
9 9
S S
14 14
0z9°cl ¥ wopaiEH aoeds usdo o¥sz0 | € k
SYl'eL 6¥L uojuoog aoeds uadQ gveL | ¢ 10e'yL §'Sl uopajeH Spoom orszo |2
7, 00 seale snojatadiy] 6650 1 £99°0LL L'Sh uojuoog Spoop 16} }
(1yn2) {u} (na) (ur) wBa
obieyoay abuieyday llos 49A00 PUET §5-HL (SEE) TuBLIRSS abieyoey abieyosy liog 19A0D PUBT G561 (sasde) | Jusuibag
Baly pue paly pue
|enuuy lenuuy [enuuy |[enuuy
suonipuo) padojenag-1sod suonipuon padojersg-aid
ez/1ZI0L 193eq sisAjeuy 91 0'6F NMOL IONVEO0 LS3M “0D X3sS3 £00Z J9qLaA0)
0°Z UoIsJd
Jojaed {un) 199 31
i yspeas
¢-va :uonduasaq onewns | d fenuuy T diuswnng Jo8res afiepa
afetany 131eMpUNoID)
spuejybiH xass3 1S9 A :awe)p j0loid (ze-yso uo paseq) m~m>_mc< mm._mr_umm_ Jajempunols) jenuuy Aasiaf maN




‘uopng ,duwiy 2 $8PA HNejaq, au} yijo uoleinblyuca Jinejap ayi 0} yoeq of o1 “dNgp Jo dNGY
Joj aAjos UsLy pue Ajl|ioe) Uoielyjisul InoA o} pajoauuoo Aposuip eale snotuadu) o) dwiy pue anjea jaBie} JnoA o) JapA Jes “Juswaiinbal aBieysal ayy jo ped Ajuo abieyssal o} dWI-Cl] B JO NG Jo||BLws B 1o} 8Aj0S O
“diNg |1 0} s[gelieAe s| eale snoisadun alqua woy yount ayy Bulwnsse juswalinbas abieyoas aius au sjpuey o} JING slBuls B Joj uonnjos smoje siy ) ‘sbed siyy uo duwiy, PUe JopA.

0} 19ays ,abreyosy [enuuy, 8y} woy ,dwiy, eale snoisdw pasodold (j0) pue JapA, awnjoa abieyoal 3iouap (B0} Jo senjea ay} subisse jeayspealds sy} Jjnejap Ag :sawnjoA abieyoal Jusielip 40} SA[0S O MOH

$9550| JaYI0 pue Moy [BID1E] JO UOHEISPISUCD Buie|e JaA0D) PUBT SIY) o) aunz 00 MO|[BYS B PUE adA} [10S ay)

Ealy "dwj JeAo!

u 'Ll e Juswalinbay abieysay
Aq pauILIaIEp Se 019z Jou INg [BWIUIW 3] [t DANY LSE8IE Snotadul, 195)8s nok ji gng jo voneoo juswbag % . pabieysay 2
%6'SE IESUIEN V] 0'6¥% Bregd d |enuuy abelany
PuE| J04 sAep € uey) 53] Ul AjdWwa o} Jiyg Joi YBNoua [|BLS SI palas|as JNEP 2.Ns 2YEW 'GP O} SANasUaS o i _umm._m:umm : ~
%L SP Louny%, syun ou 191 1010840 lojoed onewiD
@Je s)|nsay ‘suone[najes asau) ul pasoubi a1z g Aq paidnodo ease ay) pue Buyy o} soud uonenul JNG 4O % 2 payenjyu] S DX J3pisuad
Ry Houny% = Lo Wit 01 p2UIPoiN DM
uoluod ay | "sWN|oA I0Iep =8LWUNjOA Udal 3YELW 0} pajepdn ale suoIsuaLWIp JNg Jaye Ajua ajeinooe s1 ubisepg o i jouny aweodaq ¥
%S'8L eI, ul oLe oMy fyoede) Jajep BUOZ J00Y
SALON HHHLOQ| Pebieuday fousow (eaty snopadw) jebie) 10)
ucnenyul %| %0°00L , wbs|  Ze0'9z duiiy : ~
siussosdoy abieyoay ding Bay ealy snonadw) g-1sod
paujLuIl2pun Jo pajNgugsIip sk pajoajes S| UoNE20T «—UOKEI0T NG — (awnjon
uno| 861°8¢ wno| 86L°8¢ 18pA afiieyoas pasisap Jo)
sbleyoay dNg [enuuy ableysay 10150 A1S0d
MO <—¥o8y9 Ox3p SI2JIUIBIBJ PIIE[NI[E) JUBWI0JIFJ WISAS JRYSHI0AL IBIBYIDY [BNUTY WOL] SIIIWBIBJ
MO <—428yJ dingp Wnol Ie9 diNgA awnjoA dNg
MO <-90uBjeg aWnjop ssapjun £v'o onely dwiy/dNBY
SHIVSSHI MDTHD NOLLVIADIVD SRWEIGJ 9ZI§ PANE[E) JINE
pauluLa}apun Jo
paInguisIp s1 UcHE207 I 0187 Indu|
ssapun 0 dingbos ,
diAlg jo uoneooT juswbag
pueT juswdo@asp-1sod
3 ealy ‘dwl Jano By . ndiNgp=<aq isnw ‘diNg
ul 9Ll paimiden youny u 0’8y ox3p Jo esepns Jamo| Jo uidsd
ealy “dwy jano ‘Bay ding (punc.b
ul L WA papincly aBIEysay ul 00°0 DM HUU| Jepun MY 3O ul 4 A NdWEP | anoge ji enjebau) aoepns
’ uonod Adwg dINg au) Jo [9Aa] Jaddn
aimdeo o} X3P lapisuod a|qenen ubisap au; si sIU}
ut 1 ub i ul i
1 8e0 'send [BIUIEY 4O Sayou| 4 000 DNAHO O} PAYIPOIN DM i £ dinap ‘pdag annoay HING
aifidesiol abieyosy |eineN
ur 0g'0 ubisspy ul 19°0 DMYE a-1sod Jepun DANY 30 wbs| #060LL diNgv Easy 4INg
Houny Jo sayou| uopog Adwa
nun  enjep [oquiAg 19jeWieled nun ERTEN JOquAS i9j8Wieled nan anjep [oqAg Jejoweied
SIJIUIRIRJ USISI(] ITILYIY SIDPWEIEJ pE[nIfE) Ajeded 13)BAY U077 100y sppuelsg nduf JNd 2518723y
gciieioL ¥-¢-va spuejybIY xass3 1SoM

8dAl @i 4o diNg

9)eq Sishjeuy|

uondiiosag

auie joaloid|




(un) 00°0 =OMHa3 (un) 85’0 = OMY3 ‘sEaJE 353U} UM 1Ing 39 (1w Apoey uonexyul ue j pannbal Ajuo ase sease snoasadw Jop adk) 105
ACC QQ'Q .I\U.}}N._D AE; .'m.ﬂ “O.;}m 18A07 puen al) se Ssealy MDD:.COQE_.. 193[95 Sj0| pJepue)s JO apISino seale snojatadul Jo4 'Sucnie(nN3ed ul pasn o ﬂm-mm_n_m.m_u
mmmmﬂ._m>m B2lEe) suonenaje siejoweied Aousdiysg ebieyssy 30 10U [Ia D=V LI SMOY “SaLuR JUaWEas JNoA UsamMaq Ul {0=Y YIIM) SMDJ YUB|] AB3| LUOQ "PiEMUMCP pasdold pue
3iqe) sy} jo doj 2u} WO UBIS TI0S 18]9S UaL) 1aA0D pUBT §5-M1 108]8s Ual) ‘eale ay) sejua js1y juawbas pue| Y2ea J04
Geayoane)]  ZLP6L =payaqg abieysay jenuuy Juaiudojansg-1sod
1££°09 ('bs) easy %00} = anIasald 0] abieyday |enuuy padojaaad-aid Jo % Sa[qeL SUOHIPUOY JUSId0[aAa(-150d PUE JUaLIdo[aAe(-21d 8y} i1} 03 8inpadoid
snonadw|
1ejoL _
LIVl e 1 uonejnojen syuswalinbay abieysay [enuuy 685°c6 961
(y'na) (u) (y-no) ()
abueyosy abieyoay It = B0l abieyoay abieyoay Il = [el0L
|ENUUY [enuuy [Enuuy |enuuy
1210 | Blo| IBl0] Iel0]
Si St
43 1 43
58 €l
[4% (43
L L
(113 (113
6 6
8 8
L P
9 9
S S
14 4
€ £
LLVYL L'yl uopaleH aoeds uadg cazo | ¢ ££2°91 551 uopsjeq SpooOM 6820 |2
¥ 00 seate snointadu] cae'l | 95¢°2L L'k uojuoog SPOOM 19e’l | L
(n2) {u) {sa10e) | juswBag (yna) (ur} {sa1oe) | Juswbeg
aBieyosey abieyosay os 13A00 pUBT §5-H1 abieyosay aBieynay o 13A09 pUB §G-H 1
ealy pue Baly pue’]
[enuuy [enuuy |enuuy |enuuy
suopipuo) padojeasg-isod suonipuoy padojeaag-ald
gelLelol :ajeq sishjeuy 9 0'6r NMOL ZONVNO 1S3M “0D X3ss3
Joyoed ()
g-¢va :uonduiosag anewn d [enuuy T diysumol 309j05
abejany

spuejybiH xassg 1S9 :owep 108foid

(ze-us9 uo paseq) sisAjeuy abieyoay J9JEMPUNOIS) [BnUUY




‘uonng duily 2 JapA Hneseq, auj dijo uoneinbiuco Yneysp sy o} yoeq ob 0L "dNEP 10 dJNEY
10} BAJOS UL} pue Ayjioe) UcHRR|LUL INOA 0} pajosuuod Ajoalip eale snoiaaduw o) duwiy pue anjea 1a6ie) 1nok o} Japa Jes ‘Juswasinbal abieyosal ayj jo wed Ajuc abielysal 0) JNI-Q1T B 10 diNg J9]jells e 10} BAJ0S O]
“dINg 8U} o} S|qe|IBAR SI Bl snosaduwl a5us wol youns auy Buiunsse juswalinbas abieyoal aigua sy ajpuey o} JWg aj6uls e Joj uoinjos smojje sty -abed sy uo duwily, pue JapA,

o} jeays ,261eyoey [enuuy, au woy duwiy, eale snoiatadwn pasodold (B30} puUB JapA, awnjoa ableysal 1oyap (g0} Jo sanjeA sy} subisse jaayspeasds auy Jinejep Ag :seawnjoA abieyoal Juaiayip 103 9AjOS 0} MOH

"S3$SO] JAUJ0 PUBR MO]} [BIBIE] JO UOHEISPISUCD BUIMO|IE JOA0T PUB SIU} JOj BUOZ 1001 MOJES B pue adA} |1os 2y}

ealy dwj Jano

ul 8’5k P juswaiinbay abieyosy
Aq pauluLajep SB 0J3Z JOU JNq (WU 24 [IM DANY LSEaJe snaruadiul, 122135 Nok JI JNE jo uonedo Juawbag % o778 UMMHM__MM_@M_ ul 0’8y m>mn_ 4 [enuuy sbesany
¢ o
PUE| Jo4 "SAEP € UBY) SS3] Ul Aidwa 0} dpyg 10} uBnoua jjews si pajaajas JWEP 2INs 9YEW 'JWEP O} 2AlSSUSS % %Ll U@MNNFW_QWM_ suun ou 191 1019B55 101084 oREWD
(]
2JE S}|NsaY "SUCHE[NZ[Ed asay) ul pasoubl ale JING Aq paidnaoo ease aul pue Buliy o) Joud vonenyul diNg Jo o it pajen|iu] v X3P 1apisucd
%l HOUMYS, ul 00’0 OMHa O} PO MY
ucipod I = d A i
BUL AWN[GA [IDIJap =BLN|oA Y32l 3HEW 0} pajepdn aJe suoisuawip JNg Jaie Ajuo ajeinooe si ubisapg % o582 to:sw_h_mm“_..“.__mwmum ul pae MY Rioeden JS1BAL SUOZ 100y
% 40
SALON ¥AHLIO| Pobreuoay Aouaioy3 (easy snoinedw| 1abiey Jo)
uoneniyul %| %000k : wbs|  1€£09 duny : y
sjuasalday abieyosy diNg Bry Baly snoiadw| g-150d
paujuLIglapun 1o pajnguIsip se pajoslas sl Uo)e20T <—Uoieso] dNg swnioA, (swnjon
uno| ZL¥'6L yno| ZLF'6L BPA abseyoas pauisap 1o)
afieyosy dinNg |enuuy sBiBYIEYy NOBQ ISOd
MO <—98YD DOX3P SI2)IWRIEJ PIIE|NIE]) DULULIOLIDJ WIDISAS 19YSHI0AY ITIVIIN [BNUNY WOI] SINIUEBIE]
MO <—¥08yD diNgp wnoj goz'lL dNGA swnjoA diNgG
WO <-90uejeg SWNoA SSajiun 610 onely duwiy/dNgy
. SAIVSSHIA MOHTHI NOLLYVINDTVD S1219WEBIR ] 9ZIS§ paje[noje]) JINH
paulwlajapun Jo
PaiNqUISIP ST UORESOT Ji 0487 Indu)
ssapun 0 digbes ,
4ING Jo uoesoT juswbag
pueT juswdojensp-1sod
: ealy ‘dull Jan0 DAy 2 ndiNgp=<aq 1snw ‘diNg
H 261 painjde) yJouny ul ozy ox3p Jo s2euNs Jamol Jo yidaQg
; : ding (punolb
ealy "dw|ano ‘Bn
ul 8'gl Umw“\)ohn__ mm._m:omw. ul 00’0 JMHTY ‘Hyuj Jepun AN Jo ut 00c ndNgp | anoge §i angebau) soeuns
! uoipod Adwig ding 83 jo [ana) Jaddn
2 aimded o) . X3P Jepisuo2 § ajqeuea ubisap ayj st sIy)
VS T uosord lIEJurey Jo sayouj i MEad 0} POUIPON OMY3 . el ‘dag anoayg n__}_m_1
aimde o] abieyoay |eINiEN
ul 9z'0 uBissp ul 850 Md3 Q-1s0d Japun DY 4o wbs| 0°88SLL diNgy ealy diNg
Jouny jo sayou]
uolod Adws
Hun  anjep JoquIAS 19)olUBIEd nan anjep joquiAs FEENETEE] iy, anjep Joquiis lgyoweled
SIIRUIBIRJ USISI(] ITIBYINY sIjWEIE pAE[Nd[E) APedEed 12)BAN U0Z 100y s1RmEIe] Induf JIAg 9518423y
£cileiol §-¢vda spuejybiH xass3 1S9
adAl @l 10 diNg a2jed m_wﬁ_m:<_ :O_um_._uw@n._ awleN u.uw._o__n_




{un) 00°0 =DMYa3 (un 950 =My ‘Seale asal) ulypm Jiing aq [Iim AJI9B) UcHEL|U UE 1 pasinbal Ajuo a1e sease snowwadwl 1o} adA; log
(un) 00°0 =OMud (un) 8e't =DMN 4303 pUBT By} SE SEaly SnolARdW), 109/35 10| PIEPURIS JO 8pISING SEale snolaiadwr Jo4 ‘SUOIEINDIED Ul pasn Jo pakedsip
(sebelene eale) suope|noje) siejeweled >0c¢mu_=m obieyosy 89 40U 1A 0=\ i smo) “seulu3 Wawbias 1ok Usamag ul (0=Y YIW) SMoJ §UBIG SAES] LU0 ‘PremUmMOp paadoid pue
[qe} a3 4o doj Y} WO UBS I0S 193]S UBY) JaA0D) pue] G5-HL Walas uay 'eale ay) 1ajua i1y uawbas puel Yies o4
(1aa) 21gn2) &Ll d% =)aeqg &@.mﬂumm jenuuy NEQEQO___Q\__OQ.&GO&_
65¥'69 {ibs) eary %001 = aM3sald 0} abieyoay [enuuy padojanag-ald 40 % S8jqe] suonIpuo) WBWAO[aA0-150d PUE JusWIdo[eAa-a1d SU3 [ OF aiNpasoig
snolnad)
I1Bjog
90g°s} £e 1 uonenajen sjuswalinbey sbieysay [enuuy 6.¥'v01 95}
(wno) (un) (y-no) (u)
abieysay sfieysay ol = |ejoL sbieyosy abieyoay a1 = [ej0)
|enuuy |enuuy |enuuy |enuuy
210 E10 Bio [ejo)
Si 1%
vl vl
el €l
zi ch
(33 3
{113 ol
6 6
8 8
L A
9 9
S g
14 1 4
€ £
90E'S1 [ uojuoog ysnig wzo |2 vi8'clL S5l uopajeH SpPooMA wzo |z
i 00 2 seaJe snojatediu) wes'L | b 509'06 L'§1 uojuoog SPOOM Wes'k | 1
{wn3) (u) {i'na) {up) saroe) | uewBa
abJeyoay abieysey |1og 19A0D PUBT G5-M1 Ammmm.“um_ Eo_—._:mmww abieyoay abieyoay llog 180D pue Gg-HiL ~mm._<u ’ pueq 5
|enuuy |enuuYy v PuET lenuuy lenuuy
suonipuo) Umno_m.:m-n_.umcn_ suonipuo) —uwno_w_‘»mn_-m;n_
€e/lziol 9jeQ sisAjeuy 91 0'6¥ NMOL 3DNVHO LSIM “00 X3Ss3
Jopoed {ur)
9-2-va :uonduoseq snewnn d lenuuy T diysumoy 102125
abeiany

spuejybiy xass3 1sop

‘awep j93foig

(ze-uso uo paseq) sisAjeuy abieyosay Jajempunods) jenuuy

Aasiaf man




'dINg 341 0} 3|qefieAe si eale snoluaduul a1ua Woy youns ay} Buiunsse juswalinbas abley
0} 199ys ,26.1eyoay |enuuy, ay) woy ,duiry, eale snoiadw pssedoud [ej0) pue JapA,, swnjoa abieyssal ol

‘uopng ,duily @ JapA 3neyeq, Sk MO LonenByuon jnejep sy o} yoeq o o1 ‘diNgp 1o dngy
103 SA|0S Uay) pue Ajjioe) UoReyUl INoA 0} pajoauuoo Apoaup ease snoinadw o} dwiy pue snjea 1ab.1e) 1nok 0} JapA 18s ‘Juswannbal sbireysss sy jo ued Ajuo abieyosal o} JWI-qIT & Jo diNg Jo|lBws B Jo} 8AjoS O]
081 a1qus sy} s|puey o} JNg =|Buls e Joj uonnjos smo|le siy| “ebed siy} uo ,duipy, pue Japa.
3P [B10} Jo sanjeA oy} subiisse jeayspea:ds ay) 1nejap Ag :sawnjoa abieyoal juaiayip 0] 9A|0S O} MOH

'S9SS0] J3y10 pu= Moyt [13)2] O UOIEIBPISUSD BUIMO|E JADD PUET SIL} 10§ SUDZ 100 MOJIEYS & PUE SR lles sy}

ealy "dwy Jsao

ui ¥'Si P
swannbay abieyoay
£q pauwuaiap se 0Jaz Jou jng jeWILIL 84 1% DMY Lsease snolddadw, 198]9s nok I NG jo uoieoo wawbag % Umm_mcoww_
0/ 4t &
% LE IESUIEY%, ul 0'6¥ Baeg d lenuuy abielany
pue 4o ‘skep ¢ uey} ssa] u Adws o} 4yg 1o} yBnous l[eWws s pajoajas JWAP ains axew 'dgp o1 aAasuas % i _umm._m_._umw_ SJIUN ou 4 5 new
%l 0¥ Jouny, 1! L9} 101084-0 J0jE 4 OREWID
8Je s)insay ‘suonenajes asayy ul pasoubl aie Jwg Ag pardnaso eale ay) pue Buiy o} Joud uonesyur JWE Jo % paienyu] DX3p Jepisuod
o - h
q %40 younyo, vl 000 OMHJ 0} PAUIPOIY DY
Uoed sy elWnjoA ayep =aLunjoA Y3l SYEW 0} pajepdn ase suoisuaWip JNg Jaye Ajuo ejesnoge st ubisapy % g Houny awedsq >
%5'8L IEIEN, ul  ge'g OMY | Auoede] Jsjep 2u0Z 100y
5 B.
SHLON HIHLO _._M_wmh._w__m_l”_w_mw %0001 fouaog s INEErES A (easy snowuadw| jebie; 10)
S o o 4 "
Sssaidey abieyoay g Bay, ealy snolnadw) g-1sod
paujuusiepun 1o paInguIsip se pajoajes S| U0 <—UOJED0T JNg — (awnjon|
yno| £21°68 wnol £21°68 1opA abieyoas palisap 1o}

sbieyoay 4g jenuuy

afieyoay noyaqg g-isod

MO <—403yD Ox3p

SIJWEILJ PAHE[MIED

UBULIOLI J WISAS

12YSHI0AN IBIBYIIY [PNUNY WOIJ SIIWEIR

MO <—234D dINgp ¥no| Zov'L h dWEA awnjon dwg
MO <-8ouBjeg swwnjop sssun| 91’0 | onely dwiv/dingy
SADVSSHIN MOAHD NOLLVINYIVD S.RPWEIRY 3ZIS pARNIE) JING
paullLZ}apun Jo|
panquisip i uoljeao ji osaz jnduy)
ssajpun 0 dingBag i
dNg Jo uoneso Juawbsg
pue uswdolaasp-isod
L ealy "'dull JaAo ‘bay 3 ndiNgp=<aq }snw ‘diNg
ul  ¥sL paimden gouny H L4 X3P 15 saepns samo) jo yidaq
y oy ‘dui| Jano ‘Bay 3 ] ding (punoib
ur 'Sk papinoid abieyoay ul 000 OMEIY YU} Japun JAAY 30 ul b 414 NdNGP | anoge yi aanebau) soeuns
; uoipod Adwg diNg s 4o jons) Jeddn)
. 2Jnydea o} OX3p Jopisuod 8jgeLeA ublsap au si siy}
ul ubisa i P :
iR Fehd llBjuIRY JO Sy (L DM O} PRYIPOI DAMNS N <lep ‘yidoq SANO3YT AING
aimdeo o] ableyoay [eineN
ul SZ'0 uBiisepy ul 95°0 oMy3 a-1s0d Japun DARY Jo wbs| pzszoL dinay ealy diNg
Jouny jo sayou| uoniog Adw3
nun  °njep [oQuAS lajsweled R anjep {oquiAg lajeweied nn anjep joquiAs lajsuieied
SIIPWEIR USISI( ITIBYIAY SIdRWEIRJ paje[naje) Adeded 138, Uo7 100y sppPwesg g Indu] JINg 25189y
geiLeiol 9-¢-vda spuejybiH xass3 1S9M

SdAL aITio dng

8jeq sisAjeuy|

uondiosaq

SuieN jJooloid|




{un)

00'0 =0Mmua3

(un)

090 = OMy¥3

(un)

00°0 =DMHQA

{un)

§9°¢ =DM

(sabeiane ease) Suonendjeg siejaweley Asueiojug ebieyosoy

SBAIR DS3Y} LIYIM JIING B [|I# A)ioe) UoNERIYUI UB 3 patinbas Ajuo sie sease snowaduwi so) adA} o

18100 puen ay) se sealy snoiadu), 193]3S S10] p/EPUESS JO SPISINO SBalE $noyuadwl 104 ‘SUCHE|No[ED ut pesn Jo pakejdsip

24 JoU | 0=V Uim Smoy "salju@ wawbss nok uaamiag il (0= uim) smol yuejq BAB3| U0 “plEMUMOp paadad pue

3198} 8y} jo do} 8y} Loy YEIS 1105 19935 UBU) USAGD PUET §5-H 1 193]35 UBY] 'ea1e By} 121ua Js11) uawbas pue| yses 104

spuejybiy xess3 1so9p

‘awep joslolyg

(ze-¥sD uo peseq

Geajono)|  GELZE =paaq ebieyasy enuuy Justudojonag-1sod
116'62 (wbs) rasy %00k = aAlasald 0} ebleyosy [enuuy padojaaag-aid 4o % Sa|qe L SUOHIPU0] JUSWdO]ABG-150d PUE JUSLIAO[@AaG-1g OU3 [l OF 3INpadsoig
i
£68°18 £0} 1 uoneinajen syusweainboy sbieyaay [enuuy 8¥0'vZ1 96h
(yno) () (y-no) ()
abieyoay abieyoay uopuoD padojana-a.d o1 jenba ease ejoy axew Bupuem] 22 = [ejo| abieyoay ableyoay FAr4 = [ej0L
[enuuy lenuuy [Enuuy lenuuy
| elo] |  jejo) BI04 _ejo]
St Sk
i ¥
£l £l
A S f43
113 11
113 113
6 6
8 8
L '
9 9
g S
¥ ¥
£25'6 Ly uopajeHq aoeds uadg 8/10 | ¢ £
Lee'eL 6'7E uojuoog aoseds uadg geel |2 sv'ie §'GlL uopajeH Spoopy Zeeo |2
i 0o seale snopuaduw) 6290 |} 265201 L'st uojucog Spoo S08°F | )
‘nJ, ui ‘na 1
emmw_._uwm_ mm‘_ﬁmawmm l1og 19A0D PUET G-I AMM.H.& Ew:&«ﬂwm mmmw“uwm mmhm“wmm nos 13A0D pue §6-y41 ﬂﬂ.ﬂa Ew”h%_ww
enuuy lENuUUY jenuuy jenuuy
suonipuo) padojareqg-isod suonipuoy padojorag-aid
€cllziol ‘ajeQ sisAjeuy L9} 0'6F NMOL FONVHO LSIM “00 X3553| —
lojory (un)
e-va ":O_Hﬂtomwh_ anewno 4 [enuuy T diysumoy 109138
abeiany

) sisAjeuy sbieyoay Jojempunols [enuuy _

131EMpuno.
Aasiar ma)




“diNg 8L 0} 3|gejieA. si eade snolauadwl aujus woy youns 2y BulLNSsSE Juswainbss abley;
0} 199ys ,2bieyoay [enuuy, ayy woly dwiy, eale snojdadwi pasodoud |ejo} pue JopA,

‘uopng duny %@ JapA Inesed, Ui i UoeINBYUD Jneep By} 0} 3oeq ob o) "dNgp Jo dNEY
10} BA[0S UaL) pue A)jioey uonen|iul INok o} psjosuLD ARosllp eale snolasadwul o} dwiry pue anjeA Jabie} JncA o} japA Jes ‘Juswalinbal abreydal a4 jo Hed Ajuo abieyoas o} JWI-QI] B 10 JING JolEWS & Jo} BAjoS O
081 aijus Sy} sjpuey o) JiNg s|Buls e Joj uonh|os smojle siy | ‘sbed siy uo Lduwiy, pue JapA.
awinjoA afieyaail jioyap |0} JO Sanjen sy subisse Jesyspeaids aup Jinejap Ag :sawnjoA aBIBYS9I JusIdYIP J0) OA|OS O} MOH

'S8SS0] Jaylo pue Moy BI3le] JO UOIEIBPISUOD BUIMO|E J9A0D PUET SIU] 10} 3UOZ 1001 MOJ[EYS E PUE B0A) 105 ETH

ealy "dwl| Jano|

ul Vil ip
uswsalinbay ableyosy
Ag paulwuaiep se oJez jou jng [BLUILILL 8 [ DAY | SESIE SholAtadwl, 123135 Nok JI JNG jo uoneoo juawbag o o6pE UMMH”__MM_MW_ uj o6p m>m& d lenuuy mmm.wm;{_
t Q|
PUE| J0J "SAEp £ UBY) SS3| Ut Ajdwa o} JNg o) yBnoua ligws s1 pajaa|as AP aJns 8yeW 'dWEP 0} 8Alasuas o4 %G b nme.m:ﬂow_m.W_ swun ou 191 JopEsn 10184 SEWD
70
BI2 §)Insay "suone|nojed asay) ul pasoubl aUe gyg Aq paidnaoo eale auj} pue Buypy o) Joud uonenu JNg jo % 5 pajenuu| = DX3p 19pisuod
JLEE younye; e 01 PRLIPOIN DAY
uotod ‘3 J3yep = d A B
0d 3l "SWN[OA JISlEP =3WN0A Y2al aYelu 0] p2jepdn aJe Suoisuawp JiNg Jaye Aluo sjeinoae s1 ubisapy % 5L Houny sweoaq w sog oMY .ﬂ_umnmo JOIEM BUOZ 100Y
llejuiey %
SALON MAHLO| Pabreycay Aousiol snoimadul] 196,
uonENY| %|  %0°00L aBIeyosy dNg m__m_. wbs|  Lig'ez duay Ammwmh :m_ﬁéma_h_ m.ﬂwonﬂ
sjuasaiday 4 :
PauluLIgiapun 1o paInqu)sip se paji2jas S| UONEd0T] <—UORE0T dng swnjoA {(awnjon
uno| §6L°Z¥ ynol GEL°Z¥ 1BPA abieyoal paisap Jo)
abieysay dINgG jenuuy sbieyosy 10UsA (450
MO <328y Jx3p SIPUWEIEJ PAIB[NI[E)) JIUBULIOLII J WIJSAS 13YSHI0AN IBIBYIY [BNUBY WOI] SIPWRIR]
MO <4224 diNgp ¥n2| 569 dINgA awnjop ding
MO <-89ue|eg swnjoA ssapiun £E0 alely duny/gnay
SHOVSSHIN MOTHOD NOLLYVINDTIVD SIJIUEBIRJ IZI§ PABIMIED) JING
pauluLB)BpuUn 1o
pajnquisip st uonedo i odaz indu)
ssapun 0 dingbag i
diNg J0 uoyeoo Juswbag!
pueT juawdojanap-1sod
i Baly “dwi Jano BAy 4 ndgp=<aq jsnw ‘diNg
o b paimden youny ul o8y OX3p jo eoepns Jamol jo yidaqg
; ealy dwj 1ano ‘Bay, ] ) ding {punoib
ul LLL papirolg abie ul 000 OMH3IH YUl J8pun DAAY Jo ul 91z NdiAgP | snoge ji aaneBau) soepns
! ooy
uoipod Aydwig JING BUi Jo [9As] Jaddp
2 ainjded 0} : X3P J8pISUoD a|qeleA ubisap au; si sy}
ul Bisa i
g uoeend lIEsutey Jo saydU| e SMHaS 01 panIpo OMY3 N ap 'yideg antoayT NG
aimdes oy abieyoay [BinjeN
ul 62°0 ubBisapy u 090 MY -isod Japun Dany jo wbs| 91286 dingy BalY dING
gouny Jo sayou)
uonJod Aidwg
jun  enjep [oquiis lajsuieied iun anjep |OqLuAg lajewieled nun anjep _onEnm lajaweled
SIJIWRIRJ USISI(] ITIBYIIY SIdPPWRIEJ pajeIna[e) Aeded 1JEAL 2U07Z 1003 s13paueae g ynduy JjAg 951829y
gciLeioL £-va spuejybiH xass3 1S9

SdAL AIT10 dNE

a1eq m_mﬁ_m:i

uonanosaq

SuieN J99l01d|




{un) 00°0 =JMHAa3 {u) 160 = D3 "SBAIE 858U} UIYIM NG 2 |1 A9} UCHER|YUI UE §) paninbal Ao ale seae snousdw Jo) adA} jlog
(un 000 =DMHQ (un) ay'e =My 12A00 pUET 38U} SB ,SERIY Snolvadwl, 122]3S S10] PJEPUEIS JO SPISING Seale snaiadwl 164 SUORENAED ur pasn Jo pakeidsip
(sebesone Baie) suone|ndje) sisjsweled Asuaioig mm._m_._uwm— 30 10U |[IM 0=Y UM SMOY 'S3UIUS WaWBSs Jnok usamaq Ul (0=v YM) SMOI yUelq 2ABS] LUOQ PIEMUMOD Paas0ld pUE
8]ge) ey jo doj ay) WOJ UBIS TI0S 193]9S UaY) J9A0D PUBT §6-H1 105]3S Usy) ‘eale sy) Jajua 1511 ‘Juawbas pue| Yoes Jo4
(1994 21gn2) 8/ .ow =}oleg m@nmﬂowm jenuuy thEQQ..QhQQ-wMO&
ezz'er (ybs) eary %001 = 8AIBSald 0} abieyoay enuuy padojarag-ald J0 % S3|qeL suonIpuo) JuswWwdo|aAag-1sod pUB Juawidajenaq-ald auy (1) Op alnpajold
shoisadu)
lEjoL
184\ 0'9 T uonenajes syuswedlinbay abieysey jenuuy 095801 PA-1
(yno) (u) (y-no) (un)
abieyoay abueyoay fucipuc) padojsnsg-ald o} [enbs eese jejo3 ayew Bujuiep (38 = [BjoL abieyoay abieyoay &'} = [EjoL
lenuuy fenuuy |enuuy lenuuy
1Bj0 | EI0 | lejo) ejo)
St Sl
vi i
£l £l
ZlL Zl
3% (45
112 113
6 6
2 8
P4 /)
9 9
S S
14 4
zs8'0L 6%k uojucog aseds uadg 0 3 £
626'0¢ 6'¥l uojuoog aoeds uadp 150 z (4
i 00 seele snojataduwy eL'l 4 095'80} 2'GE uojuoog Spooj} 161 5
(wno) {u) (1'na) (u) 12e) | juswha
sbaeysay abaeyoay og JaAoD pue gs-y 1 {sa1o8} | 3ueuwibeg abaeyoay abieyoay nos JOADY) PUBT GG-M1 (saie) |3 S
ealy pueT Baly pue
fenuuy [enuuy [enuuy lenuuy
suonipuo) pedojaAag-jsod suonipuo) padojonag-aid
€2112/01 2)eq ..w_wh_m=< 29} 0’6 NMOL 3ONVHO LS3IM “09 X3ss3
iojor4 {ur)
¥-va :uonduasag snews d [enuuy T diysumoy 128j05
abelany
SpuejybiH xess3 1o\ :awep 195[oig (ze-usD uo peseq) sishjeuy abieyoay Jajempunols) jenuuy |




‘uonng ,duwily %2 JapA Jnejeq, aui Yo UojeinBiyuos Jnejep suj o} ¥oeq ob o) ‘'dINgP 10 JNGY
10} SA|0S UBY} puB AJIIoB) UCHER{YUI INOA 0} pajIaLLIoD Anoaup esse snopuadw o) dwiy pue snjea 1e61e} 1nok 0} JapA 18s ‘juswannbai abieyoas ayy Jo Yed Ajuo ableysal o) JWI-gIT & Jo dING Jojjews . Joj anjos o
‘diNg 38U} 0} ajqejieAe si eale snalauadul 2pua wol youny ey) Buiuinsse Juawasnnbal abieyoss aiqua 8y} sjpuey o] dWg a|Buls e 1o} uopnjos smojje siy . “sbed siuy uo duny, pue JOPA,

O1193ys ,ab1eyosy enuuy, aui woy duily, esie snoiaaduw pasodod (ejo) pue #8PA, BWn|o aBieyoal Jioysp [ejo} Jo sanjea ay) sufiisse jeayspealds ayj nelep Ag :sawnjoA afb.1e1291 Juasalp 10} 8A|OS 0} MOH

'SSSO| JaUI0 pug MOy [B131E] J0 UONEISDISUCD BUIMOIE J3AOD PUET SIU} J0) DUOZ 100J MOJIEYS € PUE SdAT 108 oup)

Ealy 'dw| Jano

ul £91 ip
juswaiinbay sbieyoay
Aq pauiuwaiap se 0sez jou ing [BWIUIL 39 | DAY SEIE SNolwaduwL, 19935 nok i diWg Jo uoeoo Jawlsg % uzoe UMMHM_MHHDW u 06 Breg d [enuuy aBeiaay
5 0
pue|Jod 'shep £ uey) ssa] ul dws o} g Joj yBnous l[BWS st paj23|as AP &.ns ayewW 'dgp o1 8Alj8suas o e zh UmHMNWMNW_ syun ou 1971 01084 10}9E 2REWI
0
8le sjinsay SUONEN3[Ed @sey) ul pasoubi aie JNg Ag paidnooo eale ay) pue Buiy o} Joud uonesuur Jug 10 LA = pajeln) | X3P Iapisuoy
. i -
s younys, Sane SHAHG 0} PAUIPOI OMY
d yep = I d!
uctyod sy awnjoa Dyep =awnjon Yoas ayEW o} pajepdn aue SuoIsSUIWIp NG Jaye >_=0 @jesnooe st Emﬁmﬂ& n‘.\o n\rm.mh tDCSJ__M._“_."MNNW _.__ w.v.ﬂ O>>I bmumamo ._mum_.’.} D:ON wcom
t o
SALON YAHLO| Pabreusy Aouapyg {easy shoinsadw| jebe) 10)
uoneniyul % %0°00L ; ybs| ezz'ew dury : B
Sussaidey afbleyoay 4ng Bay Baly snoinadw) g-sod
PRUILLIZISPUN JO PAINGUISIP SE Pajoa]as S| UOJR0T <-—UOREI0] NG o (awunjon
wnol| 82299 wna| 822°99 apa abieyos: pansap Jo)
sbieyoay 4Ng [enuuy, aBreyosy JoUsq Q504
MO <—329yJ ox3ap SINIWERIE] PIIEINI[ED IUBULIOLIDJ UIIISAG JYSHI0 AN ISIVYIIY [ENUTY WO.I) SIPWERIRS
MO <—Y934D dingp ¥na) 220 IETER aunjoA ding
A0 <-8ouejeg aWwnjoA Ssapiun gL'o | oneiy dwiy/dingy
SADVSSHIW MOTHD NOLLVIND)IVO SIjaweled 3ZI§ paje[ndfe) JING
pauILL3}apun Jo
P3INquISIP SI UOHESOT JI 0J2Z Induyj
ssafun 0 dingbas '
ding jo uoneao juawbag
puen uswdojansp-isod
i Baly 'dw Jano By ) ndiNgp=<aq Isnw ‘JNg
u €9l painide) youny ul viv oXap Jo aoeuns Jamol Jo ydag
. y ding {punoib
eaiy ‘dwj Jano ‘Ba
ul g9l o g i Wl 000 | oME3H | LU IeRUN OMY o Wl 0%2 | ndigp | sroge y sanebeu) eoeuns
: uoipod Adwig dINE 3y} Jo [2As) Jaddn
- alnjdeo o) OX3p Jopisuod a|qeuen ubisap au; si siy)]
ul ubi B u i
e 1sepd lIEjuEy Jo sayu] g e AR 01 PIPON DMY3 | it cIEE ‘ydag enoBYT JNg
aimdea oy abieloay [einieN
ul 120 uisap ul 250 DM d-is0d 18pun DNy 10 ybs| ¢'8l98 dingy BalY dNg
Houny Jo sayou|
uolod Adw3
nun enjep joquiAs lojelueled nun onjeA [oquiAS lajewieleyd nun anjep [oquIAg Jojaweled
SIIWEAR] USISI( IDIBYIIY SIIWERIE] pajemafe) Alpeded 1218 Ay 2U07Z 100y sRpPuered Induj JNg 2518429y
€eILeioL ¥-va spuejybiH xass3 1SoMA
3dAT Ari1o ding 8jeq SIsAfeuy| uonduosag SuieN Jo8l0.d|




{un) 000 =0MHQ3 (un 280 = 9My3 “seaJe 858y} wyia Jing g | Apjioe) uonelyyul ue i pasnbal Aue ase sease snouadw Joy adA) o
(un) 00°0 =OMHa (un op's =OMY 12A00) pUBT 2U) SEB , SBAlY snoiaadul], 192]9S Sj0] PJEPUB]S JO 3pISiNo SBale snoiadwil Jo4 'SUCHBIND|ED Ul pasn o padejdsip
nmmmﬂ._w_:m mw._ﬂu suonejnoje) sivjsuieied hocm_uEW wmhm_.-uwm 30 J0U M 0=V UM SMOY 'Saujua Juawbas inek uaamiag Ul (0= UM SMOI YUB|q BAES| J,U0Q "PIEMUMEP Paaso.d pue
alqe} ay) jo de) sy wolj HBIS |I0S 193]85 Ual) USAc) PUBT §5-H1 19819s uay) 'ease ayj Jajus sy ‘wawbes pue yoea Jod
(sa3on0)f  QGEE8 =p1ayeq abieyaey jenuuy Jusuidojarag-1sod
9zL'z9 (bs) Bary 26001 = anlasald 0] abJeysay |enuuy padojanag-aid JO % S3]qEe] SUOHIPUOD) Juawido|aAe(-150d PUE JUaludo|anag-aid aus (11} O} ainpadoid
e
S6v'rP ¥'s T uonejnajes sjusiwaiinbay abieyssy [enuuy cer'azl L'sL
(yno) () (y-no) (w)
abieyoay ableyoay £z = |eloL abieyosy obieysey A = |ejol
[enuuy |enuuy [enuuy |enuuy
[Eio] 1E10] 1Bj0] o]
St Sl
143 b
48 <l
(43 ZL
32 i
0l oL
6 6
2 g
L 2z
9 9
S g
¥ ¥
£ €
S6¥'Fr 6Vl uojucog aseds uadp 80 |¢ F4
= 00 seaJe snojasadu) i 3 £5¥'8z1 'St uojuoog SPoOoM 9z 1
m%_““wwz wmhmw:_“wumm_ llog 12A0D pUBT GS-H1 {sa1ze) ) Juewibeg m%ﬂuwumm wmhnm..__.nw.mm nosg JaA0D pue §5-H L (seuae), [quowBag
[enuuy [enuuy L REEL lenuuy {enuuy By puEl]
suonipuos padojanag-1sod suonipuo) padojoreg-aid
gelleiol :93eQ sishjeuy 191 0'6¥ NMOL FONVMO LS3IM “00 X3SS3
Jojoed {un)
S-va “:O_Hn__._ummﬂ apewny 4 jenuuy 1 diysumo] 100j08
abelany
spue|ybiy xessg 1sop  :owep 393foig (ze-uso uo paseq) sishjeuy abieysay Jajempunols) [enuuy




‘uoyng ,dwly 3 JOpA Hnejad, sul Y9 uoneInblyuoa Jineyep au} o} yoeq ob o) "JNgP 10 dNEY

1o} anjos Uy} pue Ajjioe) UoRERILUI Jnok o] psjosuuoo Aoalip eale snoadwi o dwry pue anjea jabie) 1noA o} Japp 1es Juawainnbar abieyoal auy jo ved Auo abieysal o) JNI-QIT B JO dING Jallews e Joj SA|0S 0
"diNg 2Ui 0} 2(ge|iene st eale snoinadwn aius woy Yyouns sy} Buiwnsse swsaiinbas sbieyoas aijus ay) ajpuey o} g 2|Buis & Joj uonnjos smojje siy| ebed siy; uo ,duwiy, pue JapA.
0} J9ays ,2bieyoay jenuuy, ayj woly dwiy, eale snoiuadw pasodold jejo) pue Japa, aWn|oA abieysas Jiolsp [elo) Jo sanjea sy subisse Jsayspealds aul Jinejep Ag :sawnjoa abieysal Juaiayip 10} 9A[0S 0} MO

'$8550] JAYJ0 PUE MO} [BJIIE| JO UDKEIAPISUCD BUIMOI[E JBADD PUBT SIL} 10} SUOZ 1001 MajEys & pue adAj 105 au)|

ealy ‘dul| J19A0

ul %815 ip
Juawsailinbay abieyoay
Aq pauiwueiep SE 013Z JoU INg [BWIUIW 39 |M DAAY ,SERIE Snomadul, 193j8s NoA §I JWNE JO uonedo] Juawbeg % o9ze DHMH”_M.HW u 06 Breg o |Ehuy aBRIBAY
. 70
PUE] 104 'sfep € uey} s3] U1 Adwa 0} JWE 404 YENOUS [[BWS S| P3103IaS JWEPR BINS BYEW 'JWEP O SNIBSLRS % pabieysay
%8’y Lounyo sjiun ou 191 1010B)-D Jojoed onewg
0
8Je S)NS3Y 'SUONHE[ND|ED 853U} UI pasoubl a1e JNG Aq paidnooo eale sy pue Builjy o} Joud uoielyul NG JO 97 . pajeljuu| : OX3p J9pisuod
%8y Hounyy, Y ety s 0} PRYPON DM
uoiioed ay] "8WNOA IDYSP =3LUNOA Y02l SYEW O} PIJERAN BB SUOISUSWIP JINE La1je Ajuo ajeinooe si ubisapd % HJouny sweosq
%S°8L u or'e oMY | Anseded sajep) suoz jooy
llejuiey %,
SILLON WAHLO| Pabieyosy fouspol
. [elEE] . . (eary snoiaduw jabie; 10)
uonenuul %|  %0°00L wbs| 9z.LZ9 duwry )
Sussaidoy abireyoay ding Bay Ealy snouuadw] g-1sod
paujuLajapun Jo panguisip se pajdsas S| uojeso <—-Uciedo diNg — (awnjoa
wno| 856°'€8 wnol g6E'e8 JBPA afireyoal palisap 10)
abieyoay diNg |ENUUY eBiEyoeY Jiolad g-1504
MO <--08yd DX3Ip SIEIE PIIE[MI[E)) NUBLLI0LDJ WASAS JIIYSI0AA ITIBYINY [BNUTY WO.IJ SIMBIE]
MO <—498UD dNGP Wnol ope'L dWBA awnjoA dNg
MO <-80uUB|Eg 2WINOA ssafun 0z'0 onely dwiy/dngy
SHOVSSTI MOTHD NOLLVTINDTVD) SIJIWEBIE] 3ZI§ paje[uofe]) JIWE
pauiLIa}apun 1o
paInguUisIp sl uole3e ji 0192 Indu|
ssapun (i} dingBas ,
diNg Jo uoneao Juswbag
pueT juawdojensp-isod
3 Baly “duwlt JSAO ‘DAY ¥ ndNgp=<aq Isnuw 'diNg
u Lol painide) youny Yl oey X3P 10 eoeuns Jamol jo Lidaq
; easy “dw| 1oA0 ‘BA ding (puncib
ul L'9L nmw.__..o._n__ m.mhm_._uwu ul 00’0 OMHFY ‘YUl Jepun DAY jo ul Z'6L ndingr | ancqe y angebau) eoepns
’ uoiod Adw3 JINg 3yl jo |ens] Jaddn
K 21nded 0} . OX3Pp Jepisuo?)] i 2|qeleA ubisap au} I siu)
ut ubiss) | ul
; se'o 158pd llejuley Jo sayou| u oo'o omuas 0} payipoN QMY : il 4 ‘yidag aAoay3 dng
abieusay |einjeN
’ ainyded o} ’ . v
ui 120 ubisapp youn ul 250 OMY3 d-isod J8pun DAY Jo wbs|  vZivel dNgy Baly diNg
¥ JO sBYDU|
uopod Adw3
jun  enjep joquiig FEEIEEE nan anjep [0qQuAs J9jewieled nun anjep joquis I9jaWieled
SIJJIUILIEJ USISI(] ISIBYIIY SRPUWEIRJ PIAIEINIE]) AJ10dEd 1B AL UOZ J00Y s.RRURIE] Jnduj JIAY 951812y
APk A[] S-va spue|ybiH xass3 1S9\
adAl dii lo diug ajed m_m>_m:<_ :o_am_._ummn_ SWIeN uow._o._n__




-
ALS

Anderson Consulting Services LLC

Water Quality Calculation

The project has been designed with green technology solutions for water quality improvements. In
all areas of the project site. Solutions include both manufactured devices like the filterra which is
approved as green technology for 80% removal, small scale infiltration basins, large scale infiltration
basins, porous pavement and mechanical devices including the Cascade separator and the Kracken
filter system. The table below outlines the vehicle surface area for each basin and the water quality
device designed to achieve the required water quality. The table calculates the average for the

entire site.

Vehicle Surface Areas

Area Vehicle Area (sf) Device % removal Area X %

Basin 1 88791 Filterra 80% 71033

Basin 2-1 0 Cascade & Small | 50% & 80% 0
scale infiltration total 90%

Basin 2-2 29657 Cascade & Small | 50% & 80% 26691
scale infiltration total 90%

Basin 2-3 9495 Cascade & Small | 50% & 80% 8546
scale infiltration total 90%

Basin 2-4 23633 Cascade & Small | 50% & 80% 21270
scale infiltration total 90%

Basin 2-5 0, Roof and basin | Cascade & Small | 50% & 80% 0

surface only scale infiltration total 90%
Basin 2-6 0, roof and basin | Cascade & Small | 50% & 80% 0
surface only scale infiltration total 90%

Basin 3 25084 Cascade & Small | 50% & 80% 22576
scale infiltration total 90%

Basin 4 24519 Porous pavement | 80% 19615

Basin 5 22407 Cascade & Small | 50% & 80% 20166
scale infiltration total 90%

Basin 6 2683 Porous Pavement | 80% 2146

Un-detained basin | 17864 Kracken 80% 14291

5

Un-detained basin | 5633 Filterra 80% 4506

3

Un-detained 7246 None 0% 0

basin 1

Totals 257012 sf 210,840 sf

% removal of suspended solids from Vehicle surface areas for the site equals (area x % total)/ total

area= 210,840/ 257,012 = 82 %

Anderson Consulting Services LLC 40 Miller Drive, Boonfon, NJ 07005 973-975-0703 (O} 973-886-7336 (C} PAndersonpe@gmail.com
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Culvert Design

The roadway to Building D crosses a small stream, and the roadway design includes a culvert
designed to convey the runoff from the drainage area upstream of the culvert. The stream has a
drainage area of 18 acres, so no FHA permit is required by NJDEP. The crossing does have to meet
the standards for riparian zone disturbance, and this is the subject of our NJDEP application. The
culvert capacity has been designed to convey the flow through the culvert with 1 foot of freeboard for
the 100-year storm.  Hydrographs and a routing of the flow through the culvert are included in this
report.

Conclusion

The design of the West Essex Highlands Project has been completed in accordance with the court
approved resolution with the limiting of the area of disturbance below 30 acres and the inclusion of
environmentally friendly designs that are sensitive to the existing environmental constraints.

The stormwater design includes green technology for water quantity, quality and seeks to optimize
the volume groundwater recharge with green technology. The overall discharge has been

conservatively calculated for each drainage basin and overall and meet the discharge standards as
required in the state standards and municipal ordinance.
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

3.968 74 >75% Grass cover, Good, HSG C (28S, 32S)
4.445 98 Paved parking, HSG C (28S)

8.469 70 Woods, Good, HSG C (36S)

16.883 78 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
16.883 HSG C 288, 328, 36S
0.000 HSG D
0.000 Other
16.883 TOTAL AREA
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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 3.968 0.000 0.000 3.968 >75% Grass cover, Good 28S,
328
0.000 0.000 4.445 0.000 0.000 4.445 Paved parking 28S
0.000 0.000 8.469 0.000 0.000 8.469 Woods, Good 36S
0.000 0.000 16.883 0.000 0.000 16.883 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 28S 0.00 0.00 873.0 0.0520 0.013 0.0 18.0 12.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 28S: Basin 1 Runoff Area=314,926 sf Runoff Depth=2.43"
Flow Length=1,759" Tc=30.2 min CN=74/98 Runoff=9.88 cfs 1.466 af

Subcatchment 32S: Basin 1 Undetained Runoff Area=51,560 sf Runoff Depth=1.20"
Flow Length=70" Slope=0.0800"'/" Tc=10.0 min CN=74/0 Runoff=1.36 cfs 0.118 af

Subcatchment 36S: Basin 1 Predevelopment Runoff Area=368,926 sf Runoff Depth=0.97"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=4.51 cfs 0.685 af

Pond 29P: Basin 1 Peak Elev=542.84" Storage=63,856 cf Inflow=9.88 cfs 1.466 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area = 16.883 ac Runoff Volume = 2.270 af Average Runoff Depth = 1.61"
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Summary for Subcatchment 28S: Basin 1

[47] Hint: Peak is 251% of capacity of segment #4

Runoff =

9.88cfs @ 12.42 hrs, Volume= 1.466 af, Depth= 2.43"
Routed to Pond 29P : Basin 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
193,625 98 Paved parking, HSG C
121,301 74  >75% Grass cover, Good, HSG C
314,926 89 Weighted Average
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24.0 100 0.0050 0.07 Sheet Flow, grass
Grass: Dense n=0.240 P2=3.44"
0.6 144 0.0690 3.94 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.7 642 0.0206 2.91 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.9 873 0.0520 7.62 3.93 Pipe Channel,
18.0" Round w/ 12.0" inside fill Area= 0.5 sf Perim=3.3' r=0.16'
n= 0.013 Corrugated PE, smooth interior
30.2 1,759 Total
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Flow (cfs)

Subcatchment 28S: Basin 1

Hydrograph
=8 [Eroo)
7 NOAA 24-hr D
| 4 2-Year Rainfall=3.44"

; Runoff Area=314,926 sf
1 | P Runoff Volume=1.466 af
o Runoff Depth=2.43"
51 Flow Length=1,759"
+ Tc=30.2 min
% & CN=74/98
NV e — 11 A

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 5456 58 60 62 64 66 6870 72
Time (hours)
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Hydrograph for Subcatchment 28S: Basin 1

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.02 0.06

5.00 0.24 0.00 0.09 0.17

7.50 0.40 0.00 0.23 0.29
10.00 0.68 0.00 0.49 0.58
12.50 2.35 0.53 212 9.36
15.00 2.89 0.84 2.66 0.83
17.50 3.1 0.98 2.88 0.48
20.00 3.26 1.08 3.03 0.35
22.50 3.38 1.16 3.15 0.29
25.00 3.44 1.20 3.21 0.01
27.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
32.50 3.44 1.20 3.21 0.00
35.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
40.00 3.44 1.20 3.21 0.00
42.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
47.50 3.44 1.20 3.21 0.00
50.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
55.00 3.44 1.20 3.21 0.00
57.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
62.50 3.44 1.20 3.21 0.00
65.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00

70.00 3.44 1.20 3.21 0.00
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Summary for Subcatchment 32S: Basin 1 Undetained

Runoff = 1.36 cfs @ 12.18 hrs, Volume= 0.118 af, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
51,560 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.9 70 0.0800 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
5.9 70 Total, Increased to minimum Tc = 10.0 min

Subcatchment 32S: Basin 1 Undetained
Hydrograph

1.36 cfs |

r Rainfall=3.44"
Area=51,560 sf

lume=0.118 af
off Depth=1.20"
low Length=70’
Slope=0.0800 '/"
- Tc=10.0 min
| CN=74/0
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Hydrograph for Subcatchment 32S: Basin 1 Undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.53 0.00 0.45
15.00 2.89 0.84 0.00 0.09
17.50 3.1 0.98 0.00 0.05
20.00 3.26 1.08 0.00 0.04
22.50 3.38 1.16 0.00 0.04
25.00 3.44 1.20 0.00 0.00
27.50 3.44 1.20 0.00 0.00
30.00 3.44 1.20 0.00 0.00
32.50 3.44 1.20 0.00 0.00
35.00 3.44 1.20 0.00 0.00
37.50 3.44 1.20 0.00 0.00
40.00 3.44 1.20 0.00 0.00
42.50 3.44 1.20 0.00 0.00
45.00 3.44 1.20 0.00 0.00
47.50 3.44 1.20 0.00 0.00
50.00 3.44 1.20 0.00 0.00
52.50 3.44 1.20 0.00 0.00
55.00 3.44 1.20 0.00 0.00
57.50 3.44 1.20 0.00 0.00
60.00 3.44 1.20 0.00 0.00
62.50 3.44 1.20 0.00 0.00
65.00 3.44 1.20 0.00 0.00
67.50 3.44 1.20 0.00 0.00

70.00 3.44 1.20 0.00 0.00
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Summary for Subcatchment 36S: Basin 1 Predevelopment

Runoff = 451 cfs @ 12.49 hrs, Volume= 0.685 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
368,926 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 36S: Basin 1 Predevelopment

Hydrograph
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I 7 NOAA 24-hr D
2-Year Rainfall=3.44"
1 Runoff Area=368,926 sf
. Runoff Volume=0.685 af
g | Runoff Depth=0.97"
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| CN=70/0
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Hydrograph for Subcatchment 36S: Basin 1 Predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 4.50
15.00 2.89 0.66 0.00 0.62
17.50 3.1 0.78 0.00 0.37
20.00 3.26 0.86 0.00 0.27
22.50 3.38 0.93 0.00 0.23
25.00 3.44 0.97 0.00 0.01
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 29P: Basin 1

Inflow Area = 7.230 ac, Inflow Depth = 2.43" for 2-Year event

Inflow = 9.88cfs @ 12.42 hrs, Volume= 1.466 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 542.84' @ 25.80 hrs Surf.Area= 32,964 sf Storage= 63,856 cf

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

Volume Invert Avail.Storage Storage Description

#1 540.50' 191,393 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 21,047 0 0

542.00 29,152 37,649 37,649

544.00 38,188 67,340 104,989

546.00 48,216 86,404 191,393
Device Routing Invert Outlet Devices

#1  Primary 542.90' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=540.50" (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)



Basin 1 without exfiltration

Proposed basin 1 R5 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 17

Pond 29P: Basin 1

Hydrograph
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Hydrograph for Pond 29P: Basin 1

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.06 127 540.51 0.00
5.00 0.17 1,231 540.56 0.00
7.50 0.29 3,216 540.65 0.00
10.00 0.58 6,808 540.81 0.00
12.50 9.36 28,252 541.67 0.00
15.00 0.83 50,183 542.42 0.00
17.50 0.48 55,647 542.59 0.00
20.00 0.35 59,153 542.70 0.00
22.50 0.29 61,995 542.79 0.00
25.00 0.01 63,853 542.84 0.00
27.50 0.00 63,858 542.84 0.00
30.00 0.00 63,858 542.84 0.00
32.50 0.00 63,858 542.84 0.00
35.00 0.00 63,858 542.84 0.00
37.50 0.00 63,858 542.84 0.00
40.00 0.00 63,858 542.84 0.00
42.50 0.00 63,858 542.84 0.00
45.00 0.00 63,858 542.84 0.00
47.50 0.00 63,858 542.84 0.00
50.00 0.00 63,858 542.84 0.00
52.50 0.00 63,858 542.84 0.00
55.00 0.00 63,858 542.84 0.00
57.50 0.00 63,858 542.84 0.00
60.00 0.00 63,858 542.84 0.00
62.50 0.00 63,858 542.84 0.00
65.00 0.00 63,858 542.84 0.00
67.50 0.00 63,858 542.84 0.00

70.00 0.00 63,858 542.84 0.00
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Stage-Discharge for Pond 29P: Basin 1

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 543.05 0.08 545.60 2.59
540.55 0.00 543.10 0.13 545.65 2.61
540.60 0.00 543.15 0.20 545.70 2.64
540.65 0.00 543.20 0.28 545.75 2.67
540.70 0.00 543.25 0.37 545.80 2.69
540.75 0.00 543.30 0.47 545.85 2.72
540.80 0.00 543.35 0.57 545.90 2.74
540.85 0.00 543.40 0.68 545.95 2,77
540.90 0.00 543.45 0.78 546.00 2.80
540.95 0.00 543.50 0.87
541.00 0.00 543.55 0.95
541.05 0.00 543.60 1.02
541.10 0.00 543.65 1.08
541.15 0.00 543.70 1.15
541.20 0.00 543.75 1.21
541.25 0.00 543.80 1.27
541.30 0.00 543.85 1.32
541.35 0.00 543.90 1.37
541.40 0.00 543.95 1.42
541.45 0.00 544.00 1.47
541.50 0.00 544.05 1.52
541.55 0.00 544.10 1.56
541.60 0.00 54415 1.61
541.65 0.00 544.20 1.65
541.70 0.00 544.25 1.69
541.75 0.00 544.30 1.74
541.80 0.00 544.35 1.78
541.85 0.00 544.40 1.82
541.90 0.00 544.45 1.85
541.95 0.00 544.50 1.89
542.00 0.00 544.55 1.93
542.05 0.00 544.60 1.96
542.10 0.00 544.65 2.00
542.15 0.00 544.70 2.04
542.20 0.00 544.75 2.07
542.25 0.00 544.80 210
542.30 0.00 544.85 214
542.35 0.00 544.90 217
542.40 0.00 544.95 2.20
542.45 0.00 545.00 2.23
542.50 0.00 545.05 2.27
542.55 0.00 545.10 2.30
542.60 0.00 545.15 2.33
542.65 0.00 545.20 2.36
542.70 0.00 545.25 2.39
542.75 0.00 545.30 242
542.80 0.00 545.35 2.45
542.85 0.00 545.40 247
542.90 0.00 545.45 2.50
542.95 0.01 545.50 2.53
543.00 0.04 545.55 2.56
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Stage-Area-Storage for Pond 29P: Basin 1

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 21,047 0 545.60 46,210 172,508
540.60 21,587 2,132 545.70 46,712 177,154
540.70 22,128 4,317 545.80 47,213 181,850
540.80 22,668 6,557 545.90 47,715 186,597
540.90 23,208 8,851 546.00 48,216 191,393
541.00 23,749 11,199
541.10 24,289 13,601
541.20 24,829 16,057
541.30 25,370 18,567
541.40 25,910 21,131
541.50 26,450 23,749
541.60 26,991 26,421
541.70 27,531 29,147
541.80 28,071 31,927
541.90 28,612 34,761
542.00 29,152 37,649
542.10 29,604 40,587
542.20 30,056 43,570
542.30 30,507 46,598
542.40 30,959 49,671
542.50 31,411 52,790
542.60 31,863 55,954
542.70 32,315 59,163
542.80 32,766 62,417
542.90 33,218 65,716
543.00 33,670 69,060
543.10 34,122 72,450
543.20 34,574 75,885
543.30 35,025 79,365
543.40 35,477 82,890
543.50 35,929 86,460
543.60 36,381 90,075
543.70 36,833 93,736
543.80 37,284 97,442
543.90 37,736 101,193
544.00 38,188 104,989
544.10 38,689 108,833
544.20 39,191 112,727
544.30 39,692 116,671
544.40 40,194 120,666
544.50 40,695 124,710
544.60 41,196 128,805
544.70 41,698 132,949
544.80 42,199 137,144
544.90 42,701 141,389
545.00 43,202 145,684
545.10 43,703 150,030
545.20 44,205 154,425
545.30 44,706 158,870
545.40 45,208 163,366
545.50 45,709 167,912
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 28S: Basin 1 Runoff Area=314,926 sf Runoff Depth=4.04"
Flow Length=1,759" Tc=30.2 min CN=74/98 Runoff=16.45 cfs 2.435 af

Subcatchment 32S: Basin 1 Undetained Runoff Area=51,560 sf Runoff Depth=2.54"
Flow Length=70" Slope=0.0800"/" Tc=10.0 min CN=74/0 Runoff=2.97 cfs 0.251 af

Subcatchment 36S: Basin 1 Predevelopment Runoff Area=368,926 sf Runoff Depth=2.20"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=11.02 cfs 1.553 af

Pond 29P: Basin 1 Peak Elev=543.44' Storage=84,135 cf Inflow=16.45 cfs 2.435 af
Outflow=0.75 cfs 0.891 af

Total Runoff Area = 16.883 ac Runoff Volume = 4.239 af Average Runoff Depth = 3.01"
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Summary for Subcatchment 28S: Basin 1

[47] Hint: Peak is 418% of capacity of segment #4

Runoff = 16.45cfs @ 12.41 hrs, Volume= 2.435 af, Depth= 4.04"
Routed to Pond 29P : Basin 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

193,625 98 Paved parking, HSG C
121,301 74 >75% Grass cover, Good, HSG C

314,926 89 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24.0 100 0.0050 0.07 Sheet Flow, grass
Grass: Dense n=0.240 P2=3.44"
0.6 144 0.0690 3.94 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.7 642 0.0206 2.91 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.9 873 0.0520 7.62 3.93 Pipe Channel,

18.0" Round w/ 12.0" inside fill Area= 0.5 sf Perim=3.3' r=0.16'
n= 0.013 Corrugated PE, smooth interior

30.2 1,759 Total
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Subcatchment 28S: Basin 1

Hydrograph
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Hydrograph for Subcatchment 28S: Basin 1

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.04 0.16

5.00 0.36 0.00 0.19 0.31

7.50 0.61 0.00 0.42 0.48
10.00 1.03 0.03 0.82 0.98
12.50 3.57 1.29 3.33 15.54
15.00 4.39 1.89 4.16 1.34
17.50 4.73 215 4.49 0.77
20.00 4.95 2.32 4.71 0.56
22.50 5.13 247 4.89 0.46
25.00 5.22 2.54 4.98 0.01
27.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
32.50 5.22 2.54 4.98 0.00
35.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
40.00 5.22 2.54 4.98 0.00
42.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
47.50 5.22 2.54 4.98 0.00
50.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
55.00 5.22 2.54 4.98 0.00
57.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
62.50 5.22 2.54 4.98 0.00
65.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00

7000 522 2.54 4.98 0.00
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Summary for Subcatchment 32S: Basin 1 Undetained

Runoff = 297 cfs@ 12.18 hrs, Volume= 0.251 af, Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
51,560 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.9 70 0.0800 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
5.9 70 Total, Increased to minimum Tc = 10.0 min

Subcatchment 32S: Basin 1 Undetained
Hydrograph
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Hydrograph for Subcatchment 32S: Basin 1 Undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.03 0.00 0.04
12.50 3.57 1.29 0.00 0.91
15.00 4.39 1.89 0.00 0.16
17.50 4.73 215 0.00 0.10
20.00 4.95 2.32 0.00 0.08
22.50 5.13 247 0.00 0.06
25.00 5.22 2.54 0.00 0.00
27.50 5.22 2.54 0.00 0.00
30.00 5.22 2.54 0.00 0.00
32.50 5.22 2.54 0.00 0.00
35.00 5.22 2.54 0.00 0.00
37.50 5.22 2.54 0.00 0.00
40.00 5.22 2.54 0.00 0.00
42.50 5.22 2.54 0.00 0.00
45.00 5.22 2.54 0.00 0.00
47.50 5.22 2.54 0.00 0.00
50.00 5.22 2.54 0.00 0.00
52.50 5.22 2.54 0.00 0.00
55.00 5.22 2.54 0.00 0.00
57.50 5.22 2.54 0.00 0.00
60.00 5.22 2.54 0.00 0.00
62.50 5.22 2.54 0.00 0.00
65.00 5.22 2.54 0.00 0.00
67.50 5.22 2.54 0.00 0.00

70.00 5.22 2.54 0.00 0.00
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Summary for Subcatchment 36S: Basin 1 Predevelopment

Runoff = 11.02 cfs @ 12.46 hrs, Volume= 1.553 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
368,926 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 36S: Basin 1 Predevelopment

Hydrograph
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Hydrograph for Subcatchment 36S: Basin 1 Predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.06
12.50 3.57 1.05 0.00 10.90
15.00 4.39 1.60 0.00 1.22
17.50 4.73 1.83 0.00 0.71
20.00 4.95 2.00 0.00 0.52
22.50 5.13 213 0.00 0.44
25.00 5.22 2.20 0.00 0.01
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

7000 522 2.20 0.00 0.00
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Summary for Pond 29P: Basin 1

Inflow Area = 7.230 ac, Inflow Depth = 4.04" for 10-Year event

Inflow = 16.45cfs @ 12.41 hrs, Volume= 2.435 af

Outflow = 0.75cfs @ 17.63 hrs, Volume= 0.891 af, Atten=95%, Lag=312.9 min
Primary = 0.75cfs @ 17.63 hrs, Volume= 0.891 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=543.44' @ 17.63 hrs Surf.Area= 35,635 sf Storage= 84,135 cf

Plug-Flow detention time= 838.1 min calculated for 0.891 af (37% of inflow)
Center-of-Mass det. time= 660.0 min ( 1,454.5-794.5)

Volume Invert Avail.Storage Storage Description

#1 540.50' 191,393 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 21,047 0 0

542.00 29,152 37,649 37,649

544.00 38,188 67,340 104,989

546.00 48,216 86,404 191,393
Device Routing Invert Outlet Devices

#1  Primary 542.90' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.75 cfs @ 17.63 hrs HW=543.44" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.75 cfs @ 2.49 fps)
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Pond 29P: Basin 1
Hydrograph
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Hydrograph for Pond 29P: Basin 1

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.16 426 540.52 0.00
5.00 0.31 2,573 540.62 0.00
7.50 0.48 5,932 540.77 0.00
10.00 0.98 11,821 541.03 0.00
12.50 15.54 48,085 542.35 0.00
15.00 1.34 81,627 543.36 0.60
17.50 0.77 84,132 543.43 0.75
20.00 0.56 83,229 543.41 0.70
22.50 0.46 81,880 543.37 0.62
25.00 0.01 79,733 543.31 0.49
27.50 0.00 76,246 543.21 0.30
30.00 0.00 74,032 543.15 0.20
32.50 0.00 72,535 543.10 0.14
35.00 0.00 71,472 543.07 0.10
37.50 0.00 70,673 543.05 0.08
40.00 0.00 70,066 543.03 0.06
42.50 0.00 69,584 543.02 0.05
45.00 0.00 69,185 543.00 0.04
47.50 0.00 68,855 542.99 0.03
50.00 0.00 68,581 542.99 0.03
52.50 0.00 68,354 542.98 0.02
55.00 0.00 68,165 542.97 0.02
57.50 0.00 67,996 542.97 0.02
60.00 0.00 67,843 542.96 0.02
62.50 0.00 67,703 542.96 0.01
65.00 0.00 67,575 542.96 0.01
67.50 0.00 67,458 542.95 0.01

70.00 0.00 67,351 542.95 0.01
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Stage-Discharge for Pond 29P: Basin 1

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 543.05 0.08 545.60 2.59
540.55 0.00 543.10 0.13 545.65 2.61
540.60 0.00 543.15 0.20 545.70 2.64
540.65 0.00 543.20 0.28 545.75 2.67
540.70 0.00 543.25 0.37 545.80 2.69
540.75 0.00 543.30 0.47 545.85 2.72
540.80 0.00 543.35 0.57 545.90 2.74
540.85 0.00 543.40 0.68 545.95 2,77
540.90 0.00 543.45 0.78 546.00 2.80
540.95 0.00 543.50 0.87
541.00 0.00 543.55 0.95
541.05 0.00 543.60 1.02
541.10 0.00 543.65 1.08
541.15 0.00 543.70 1.15
541.20 0.00 543.75 1.21
541.25 0.00 543.80 1.27
541.30 0.00 543.85 1.32
541.35 0.00 543.90 1.37
541.40 0.00 543.95 1.42
541.45 0.00 544.00 1.47
541.50 0.00 544.05 1.52
541.55 0.00 544.10 1.56
541.60 0.00 54415 1.61
541.65 0.00 544.20 1.65
541.70 0.00 544.25 1.69
541.75 0.00 544.30 1.74
541.80 0.00 544.35 1.78
541.85 0.00 544.40 1.82
541.90 0.00 544.45 1.85
541.95 0.00 544.50 1.89
542.00 0.00 544.55 1.93
542.05 0.00 544.60 1.96
542.10 0.00 544.65 2.00
542.15 0.00 544.70 2.04
542.20 0.00 544.75 2.07
542.25 0.00 544.80 210
542.30 0.00 544.85 214
542.35 0.00 544.90 217
542.40 0.00 544.95 2.20
542.45 0.00 545.00 2.23
542.50 0.00 545.05 2.27
542.55 0.00 545.10 2.30
542.60 0.00 545.15 2.33
542.65 0.00 545.20 2.36
542.70 0.00 545.25 2.39
542.75 0.00 545.30 242
542.80 0.00 545.35 2.45
542.85 0.00 545.40 247
542.90 0.00 545.45 2.50
542.95 0.01 545.50 2.53
543.00 0.04 545.55 2.56
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Stage-Area-Storage for Pond 29P: Basin 1

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 21,047 0 545.60 46,210 172,508
540.60 21,587 2,132 545.70 46,712 177,154
540.70 22,128 4,317 545.80 47,213 181,850
540.80 22,668 6,557 545.90 47,715 186,597
540.90 23,208 8,851 546.00 48,216 191,393
541.00 23,749 11,199
541.10 24,289 13,601
541.20 24,829 16,057
541.30 25,370 18,567
541.40 25,910 21,131
541.50 26,450 23,749
541.60 26,991 26,421
541.70 27,531 29,147
541.80 28,071 31,927
541.90 28,612 34,761
542.00 29,152 37,649
542.10 29,604 40,587
542.20 30,056 43,570
542.30 30,507 46,598
542.40 30,959 49,671
542.50 31,411 52,790
542.60 31,863 55,954
542.70 32,315 59,163
542.80 32,766 62,417
542.90 33,218 65,716
543.00 33,670 69,060
543.10 34,122 72,450
543.20 34,574 75,885
543.30 35,025 79,365
543.40 35,477 82,890
543.50 35,929 86,460
543.60 36,381 90,075
543.70 36,833 93,736
543.80 37,284 97,442
543.90 37,736 101,193
544.00 38,188 104,989
544.10 38,689 108,833
544.20 39,191 112,727
544.30 39,692 116,671
544.40 40,194 120,666
544.50 40,695 124,710
544.60 41,196 128,805
544.70 41,698 132,949
544.80 42,199 137,144
544.90 42,701 141,389
545.00 43,202 145,684
545.10 43,703 150,030
545.20 44,205 154,425
545.30 44,706 158,870
545.40 45,208 163,366
545.50 45,709 167,912
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 28S: Basin 1 Runoff Area=314,926 sf Runoff Depth=7.30"
Flow Length=1,759" Tc=30.2 min CN=74/98 Runoff=29.62 cfs 4.400 af

Subcatchment 32S: Basin 1 Undetained Runoff Area=51,560 sf Runoff Depth=5.52"
Flow Length=70" Slope=0.0800"'/" Tc=10.0 min CN=74/0 Runoff=6.40 cfs 0.544 af

Subcatchment 36S: Basin 1 Predevelopment Runoff Area=368,926 sf Runoff Depth=5.04"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=25.64 cfs 3.555 af

Pond 29P: Basin 1 Peak Elev=544.77" Storage=136,068 cf Inflow=29.62 cfs 4.400 af
Outflow=2.09 cfs 2.848 af

Total Runoff Area = 16.883 ac Runoff Volume = 8.499 af Average Runoff Depth = 6.04"
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Summary for Subcatchment 28S: Basin 1

[47] Hint: Peak is 754% of capacity of segment #4

Runoff = 29.62 cfs @ 12.41 hrs, Volume= 4.400 af, Depth= 7.30"
Routed to Pond 29P : Basin 1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

193,625 98 Paved parking, HSG C
121,301 74 >75% Grass cover, Good, HSG C

314,926 89 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
24.0 100 0.0050 0.07 Sheet Flow, grass
Grass: Dense n=0.240 P2=3.44"
0.6 144 0.0690 3.94 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
3.7 642 0.0206 2.91 Shallow Concentrated Flow,
Paved Kv=20.3 fps
1.9 873 0.0520 7.62 3.93 Pipe Channel,

18.0" Round w/ 12.0" inside fill Area= 0.5 sf Perim=3.3' r=0.16'
n= 0.013 Corrugated PE, smooth interior

30.2 1,759 Total
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Subcatchment 28S: Basin 1

Hydrograph
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Hydrograph for Subcatchment 28S: Basin 1

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.12 0.36

5.00 0.59 0.00 0.40 0.56

7.50 1.01 0.03 0.80 0.90
10.00 1.72 0.23 1.49 1.88
12.50 591 3.1 5.68 27.90
15.00 7.29 4.29 7.05 2.35
17.50 7.84 4.78 7.60 1.33
20.00 8.21 5.1 7.97 0.96
22.50 8.51 5.38 8.27 0.79
25.00 8.66 5.52 8.42 0.02
27.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
32.50 8.66 5.52 8.42 0.00
35.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
40.00 8.66 5.52 8.42 0.00
42.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
47.50 8.66 5.52 8.42 0.00
50.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
55.00 8.66 5.52 8.42 0.00
57.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
62.50 8.66 5.52 8.42 0.00
65.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00

70.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 32S: Basin 1 Undetained

Runoff = 6.40cfs @ 12.17 hrs, Volume= 0.544 af, Depth= 5.52"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
51,560 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.9 70 0.0800 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
5.9 70 Total, Increased to minimum Tc = 10.0 min

Subcatchment 32S: Basin 1 Undetained

Hydrograph
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Hydrograph for Subcatchment 32S: Basin 1 Undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.03 0.00 0.03
10.00 1.72 0.23 0.00 0.18
12.50 591 3.1 0.00 1.83
15.00 7.29 4.29 0.00 0.31
17.50 7.84 4.78 0.00 0.19
20.00 8.21 5.1 0.00 0.14
22.50 8.51 5.38 0.00 0.12
25.00 8.66 5.52 0.00 0.00
27.50 8.66 5.52 0.00 0.00
30.00 8.66 5.52 0.00 0.00
32.50 8.66 5.52 0.00 0.00
35.00 8.66 5.52 0.00 0.00
37.50 8.66 5.52 0.00 0.00
40.00 8.66 5.52 0.00 0.00
42.50 8.66 5.52 0.00 0.00
45.00 8.66 5.52 0.00 0.00
47.50 8.66 5.52 0.00 0.00
50.00 8.66 5.52 0.00 0.00
52.50 8.66 5.52 0.00 0.00
55.00 8.66 5.52 0.00 0.00
57.50 8.66 5.52 0.00 0.00
60.00 8.66 5.52 0.00 0.00
62.50 8.66 5.52 0.00 0.00
65.00 8.66 5.52 0.00 0.00
67.50 8.66 5.52 0.00 0.00

70.00 8.66 5.52 0.00 0.00
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Summary for Subcatchment 36S: Basin 1 Predevelopment

Runoff = 25.64 cfs @ 12.45 hrs, Volume= 3.555 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
368,926 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 36S: Basin 1 Predevelopment

Hydrograph
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Hydrograph for Subcatchment 36S: Basin 1 Predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.05
10.00 1.72 0.14 0.00 0.75
12.50 591 2.74 0.00 2513
15.00 7.29 3.86 0.00 2.44
17.50 7.84 4.33 0.00 1.40
20.00 8.21 4.64 0.00 1.01
22.50 8.51 4.90 0.00 0.84
25.00 8.66 5.04 0.00 0.03
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 29P: Basin 1

Inflow Area = 7.230 ac, Inflow Depth = 7.30" for 100-Year event

Inflow = 29.62 cfs @ 12.41 hrs, Volume= 4.400 af

Outflow = 2.09cfs @ 15.28 hrs, Volume= 2.848 af, Atten=93%, Lag= 172.1 min
Primary = 2.09cfs @ 15.28 hrs, Volume= 2.848 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=544.77' @ 15.28 hrs Surf.Area= 42,071 sf Storage= 136,068 cf

Plug-Flow detention time= 699.4 min calculated for 2.848 af (65% of inflow)
Center-of-Mass det. time= 584.0 min ( 1,370.7 - 786.7 )

Volume Invert Avail.Storage Storage Description

#1 540.50' 191,393 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 21,047 0 0

542.00 29,152 37,649 37,649

544.00 38,188 67,340 104,989

546.00 48,216 86,404 191,393
Device Routing Invert Outlet Devices

#1  Primary 542.90' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=2.09 cfs @ 15.28 hrs HW=544.77" (Free Discharge)
1=Orifice/Grate (Orifice Controls 2.09 cfs @ 5.98 fps)
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Pond 29P: Basin 1

Hydrograph
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Hydrograph for Pond 29P: Basin 1

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.36 1,269 540.56 0.00
5.00 0.56 5,526 540.75 0.00
7.50 0.90 11,643 541.02 0.00
10.00 1.88 22,997 541.47 0.00
12.50 27.90 89,390 543.58 0.99
15.00 2.35 135,940 544.77 2.08
17.50 1.33 132,694 544.69 2.03
20.00 0.96 124,791 544.50 1.89
22.50 0.79 116,376 544.29 1.73
25.00 0.02 106,803 544.05 1.52
27.50 0.00 94,677 543.73 1.18
30.00 0.00 85,621 543.48 0.83
32.50 0.00 79,777 543.31 0.49
35.00 0.00 76,269 543.21 0.30
37.50 0.00 74,046 543.15 0.20
40.00 0.00 72,545 543.10 0.14
42.50 0.00 71,479 543.07 0.10
45.00 0.00 70,679 543.05 0.08
47.50 0.00 70,070 543.03 0.06
50.00 0.00 69,588 543.02 0.05
52.50 0.00 69,188 543.00 0.04
55.00 0.00 68,857 542.99 0.03
57.50 0.00 68,583 542.99 0.03
60.00 0.00 68,355 542.98 0.02
62.50 0.00 68,166 542.97 0.02
65.00 0.00 67,998 542.97 0.02
67.50 0.00 67,844 542.96 0.02

70.00 0.00 67.704  542.96 0.01
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Stage-Discharge for Pond 29P: Basin 1

Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 543.05 0.08 545.60 2.59
540.55 0.00 543.10 0.13 545.65 2.61
540.60 0.00 543.15 0.20 545.70 2.64
540.65 0.00 543.20 0.28 545.75 2.67
540.70 0.00 543.25 0.37 545.80 2.69
540.75 0.00 543.30 0.47 545.85 2.72
540.80 0.00 543.35 0.57 545.90 2.74
540.85 0.00 543.40 0.68 545.95 2,77
540.90 0.00 543.45 0.78 546.00 2.80
540.95 0.00 543.50 0.87
541.00 0.00 543.55 0.95
541.05 0.00 543.60 1.02
541.10 0.00 543.65 1.08
541.15 0.00 543.70 1.15
541.20 0.00 543.75 1.21
541.25 0.00 543.80 1.27
541.30 0.00 543.85 1.32
541.35 0.00 543.90 1.37
541.40 0.00 543.95 1.42
541.45 0.00 544.00 1.47
541.50 0.00 544.05 1.52
541.55 0.00 544.10 1.56
541.60 0.00 54415 1.61
541.65 0.00 544.20 1.65
541.70 0.00 544.25 1.69
541.75 0.00 544.30 1.74
541.80 0.00 544.35 1.78
541.85 0.00 544.40 1.82
541.90 0.00 544.45 1.85
541.95 0.00 544.50 1.89
542.00 0.00 544.55 1.93
542.05 0.00 544.60 1.96
542.10 0.00 544.65 2.00
542.15 0.00 544.70 2.04
542.20 0.00 544.75 2.07
542.25 0.00 544.80 210
542.30 0.00 544.85 214
542.35 0.00 544.90 217
542.40 0.00 544.95 2.20
542.45 0.00 545.00 2.23
542.50 0.00 545.05 2.27
542.55 0.00 545.10 2.30
542.60 0.00 545.15 2.33
542.65 0.00 545.20 2.36
542.70 0.00 545.25 2.39
542.75 0.00 545.30 242
542.80 0.00 545.35 2.45
542.85 0.00 545.40 247
542.90 0.00 545.45 2.50
542.95 0.01 545.50 2.53
543.00 0.04 545.55 2.56
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Stage-Area-Storage for Pond 29P: Basin 1

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 21,047 0 545.60 46,210 172,508
540.60 21,587 2,132 545.70 46,712 177,154
540.70 22,128 4,317 545.80 47,213 181,850
540.80 22,668 6,557 545.90 47,715 186,597
540.90 23,208 8,851 546.00 48,216 191,393
541.00 23,749 11,199
541.10 24,289 13,601
541.20 24,829 16,057
541.30 25,370 18,567
541.40 25,910 21,131
541.50 26,450 23,749
541.60 26,991 26,421
541.70 27,531 29,147
541.80 28,071 31,927
541.90 28,612 34,761
542.00 29,152 37,649
542.10 29,604 40,587
542.20 30,056 43,570
542.30 30,507 46,598
542.40 30,959 49,671
542.50 31,411 52,790
542.60 31,863 55,954
542.70 32,315 59,163
542.80 32,766 62,417
542.90 33,218 65,716
543.00 33,670 69,060
543.10 34,122 72,450
543.20 34,574 75,885
543.30 35,025 79,365
543.40 35,477 82,890
543.50 35,929 86,460
543.60 36,381 90,075
543.70 36,833 93,736
543.80 37,284 97,442
543.90 37,736 101,193
544.00 38,188 104,989
544.10 38,689 108,833
544.20 39,191 112,727
544.30 39,692 116,671
544.40 40,194 120,666
544.50 40,695 124,710
544.60 41,196 128,805
544.70 41,698 132,949
544.80 42,199 137,144
544.90 42,701 141,389
545.00 43,202 145,684
545.10 43,703 150,030
545.20 44,205 154,425
545.30 44,706 158,870
545.40 45,208 163,366
545.50 45,709 167,912
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.326 74 >75% Grass cover, Good, HSG C (33S, 40S)
0.014 98 Roofs, HSG C (40S)
0.046 98 Water Surface, 0% imp, HSG C (40S)
10.685 70 Woods, Good, HSG C (34S)
12.072 71 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A
0.000 HSG B
12.072 HSG C 33S, 34S, 40S
0.000 HSG D
0.000 Other
12.072 TOTAL AREA
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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 1.326 0.000 0.000 1.326 >75% Grass cover, Good 33S,
408
0.000 0.000 0.014 0.000 0.000 0.014 Roofs 408
0.000 0.000 0.046 0.000 0.000 0.046 Water Surface, 0% imp  40S
0.000 0.000 10.685 0.000 0.000 10.685 Woods, Good 34S
0.000 0.000 12.072 0.000 0.000 12.072 TOTAL AREA
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 33S: All basin's 2 undetained Runoff Area=34,308 sf Runoff Depth=1.20"
Flow Length=36" Slope=0.1600"/" Tc=10.0 min CN=74/0 Runoff=0.91 cfs 0.079 af

Subcatchment 34S: Pre-dev basin 2 All Runoff Area=465,453 sf Runoff Depth=0.97"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=5.69 cfs 0.865 af

Subcatchment 40S: Basin 2-1 Runoff Area=26,074 sf Runoff Depth=1.36"
Flow Length=190" Tc=10.0 min CN=76/98 Runoff=0.79 cfs 0.068 af

Pond 41P: Pond 2-1 Peak Elev=547.05" Storage=2,121 cf Inflow=0.79 cfs 0.068 af
Outflow=0.04 cfs 0.024 af

Total Runoff Area = 12.072 ac Runoff Volume = 1.011 af Average Runoff Depth = 1.01"
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Summary for Subcatchment 33S: All basin's 2 undetained

Runoff = 091 cfs@ 12.18 hrs, Volume= 0.079 af, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
34,308 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.0 36 0.1600 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
4.0 36 Total, Increased to minimum Tc = 10.0 min

Subcatchment 33S: All basin's 2 undetained
Hydrograph
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Summary for Subcatchment 34S: Pre-dev basin 2 All

Runoff = 5.69cfs @ 12.49 hrs, Volume= 0.865 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
465,453 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 34S: Pre-dev basin 2 All
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Summary for Subcatchment 40S: Basin 2-1

Runoff = 0.79 cfs @ 12.18 hrs, Volume= 0.068 af, Depth= 1.36"
Routed to Pond 41P : Pond 2-1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
23,447 74  >75% Grass cover, Good, HSG C
607 98 Roofs, HSG C
2,020 98 Water Surface, 0% imp, HSG C
26,074 76  Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 100 0.0600 0.27 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.5 90 0.0340 2.77 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
6.6 190 Total, Increased to minimum Tc = 10.0 min

Subcatchment 40S: Basin 2-1
Hydrograph
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Summary for Pond 41P: Pond 2-1

Inflow Area = 0.599 ac, Inflow Depth = 1.36" for 2-Year event

Inflow = 0.79 cfs @ 12.18 hrs, Volume= 0.068 af

Outflow = 0.04 cfs @ 16.51 hrs, Volume= 0.024 af, Atten=95%, Lag=259.5 min
Primary = 0.04 cfs @ 16.51 hrs, Volume= 0.024 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 547.05' @ 16.51 hrs Surf.Area= 2,020 sf Storage= 2,121 cf

Plug-Flow detention time= 503.1 min calculated for 0.024 af (35% of inflow)
Center-of-Mass det. time= 355.4 min ( 1,217.1 - 861.6)

Volume Invert Avail.Storage Storage Description
#1 546.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
546.00 2,020 0 0
548.00 2,020 4,040 4,040
Device Routing Invert Outlet Devices
#1  Primary 546.95' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 547.20" 10.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.04 cfs @ 16.51 hrs HW=547.05" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.04 cfs @ 1.08 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 41P: Pond 2-1
Hydrograph
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 33S: All basin's 2 undetained Runoff Area=34,308 sf Runoff Depth=2.54"
Flow Length=36" Slope=0.1600"/" Tc=10.0 min CN=74/0 Runoff=1.98 cfs 0.167 af

Subcatchment 34S: Pre-dev basin 2 All Runoff Area=465,453 sf Runoff Depth=2.20"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=13.90 cfs 1.960 af

Subcatchment 40S: Basin 2-1 Runoff Area=26,074 sf Runoff Depth=2.76"
Flow Length=190" Tc=10.0 min CN=76/98 Runoff=1.62 cfs 0.138 af

Pond 41P: Pond 2-1 Peak Elev=547.31" Storage=2,643 cf Inflow=1.62 cfs 0.138 af
Outflow=0.44 cfs 0.094 af

Total Runoff Area = 12.072 ac Runoff Volume = 2.264 af Average Runoff Depth = 2.25"
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Summary for Subcatchment 33S: All basin's 2 undetained

Runoff = 1.98 cfs @ 12.18 hrs, Volume= 0.167 af, Depth= 2.54"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
34,308 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.0 36 0.1600 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
4.0 36 Total, Increased to minimum Tc = 10.0 min

Subcatchment 33S: All basin's 2 undetained
Hydrograph

O Runoffi

1.98 cfs |

]
& .
[®) |
N
| WY
N

-

r %Rainfalll

Runo Area==34

- w
bt

o
=
(W)
D
< ¢
=
J
N

Flow (cfs)

AN
(72
()
—- T =
¢
‘5
> o
o
3 O Ww

N A 7777777 A S ——. ¢ /77 7/ /A 7 7 LA A A A A A A /A A A7 LAV
0 2 4 6 8 10 1214 16 1820 222426 2830 3234 36 3840 4244464850 5254 56 5860 62 6466 6870 72
Time (hours)



Basin 2-1

Proposed Basin 2-1 R5 NOAA 24-hr D 10-Year Rainfall=5.22"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 34S: Pre-dev basin 2 All

Runoff = 13.90 cfs @ 12.46 hrs, Volume= 1.960 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
465,453 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 34S: Pre-dev basin 2 All

Hydrograph
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Summary for Subcatchment 40S: Basin 2-1

Runoff = 1.62cfs @ 12.18 hrs, Volume= 0.138 af, Depth= 2.76"
Routed to Pond 41P : Pond 2-1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
23,447 74  >75% Grass cover, Good, HSG C
607 98 Roofs, HSG C
2,020 98 Water Surface, 0% imp, HSG C
26,074 76  Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 100 0.0600 0.27 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.5 90 0.0340 2.77 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
6.6 190 Total, Increased to minimum Tc = 10.0 min

Subcatchment 40S: Basin 2-1
Hydrograph
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Summary for Pond 41P: Pond 2-1

Inflow Area = 0.599 ac, Inflow Depth = 2.76" for 10-Year event

Inflow = 1.62cfs @ 12.18 hrs, Volume= 0.138 af

Outflow = 0.44 cfs @ 12.57 hrs, Volume= 0.094 af, Atten=73%, Lag=23.4 min
Primary = 0.44 cfs @ 12.57 hrs, Volume= 0.094 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 547.31' @ 12.57 hrs Surf.Area= 2,020 sf Storage= 2,643 cf

Plug-Flow detention time= 239.7 min calculated for 0.094 af (68% of inflow)
Center-of-Mass det. time= 132.1 min ( 972.5-840.4 )

Volume Invert Avail.Storage Storage Description
#1 546.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
546.00 2,020 0 0
548.00 2,020 4,040 4,040
Device Routing Invert Outlet Devices
#1  Primary 546.95' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 547.20" 10.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.44 cfs @ 12.57 hrs HW=547.31" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.39 cfs @ 2.04 fps)
2=0Orifice/Grate (Orifice Controls 0.05 cfs @ 1.12 fps)
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Pond 41P: Pond 2-1

Hydrograph
H Inflow
1.62 cfs O Primary
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Peak Elev=547.31'
Storage=2,643 cf
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 33S: All basin's 2 undetained Runoff Area=34,308 sf Runoff Depth=5.52"
Flow Length=36" Slope=0.1600"/" Tc=10.0 min CN=74/0 Runoff=4.26 cfs 0.362 af

Subcatchment 34S: Pre-dev basin 2 All Runoff Area=465,453 sf Runoff Depth=5.04"
Flow Length=1,360" Tc=31.9 min CN=70/0 Runoff=32.35 cfs 4.485 af

Subcatchment 40S: Basin 2-1 Runoff Area=26,074 sf Runoff Depth=5.81"
Flow Length=190" Tc=10.0 min CN=76/98 Runoff=3.38 cfs 0.290 af

Pond 41P: Pond 2-1 Peak Elev=547.85" Storage=3,730 cf Inflow=3.38 cfs 0.290 af
Outflow=2.50 cfs 0.246 af

Total Runoff Area = 12.072 ac Runoff Volume = 5.137 af Average Runoff Depth = 5.11"
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Summary for Subcatchment 33S: All basin's 2 undetained

Runoff = 426 cfs @ 12.17 hrs, Volume= 0.362 af, Depth= 5.52"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
34,308 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
4.0 36 0.1600 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
4.0 36 Total, Increased to minimum Tc = 10.0 min

Subcatchment 33S: All basin's 2 undetained
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Summary for Subcatchment 34S: Pre-dev basin 2 All

Runoff = 32.35cfs @ 12.45 hrs, Volume= 4.485 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
465,453 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2= 3.44"
176 1,260 0.0570 1.19 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

31.9 1,360 Total

Subcatchment 34S: Pre-dev basin 2 All

Hydrograph
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Summary for Subcatchment 40S: Basin 2-1

Runoff = 3.38cfs @ 12.17 hrs, Volume= 0.290 af, Depth= 5.81"
Routed to Pond 41P : Pond 2-1

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
23,447 74  >75% Grass cover, Good, HSG C
607 98 Roofs, HSG C
2,020 98 Water Surface, 0% imp, HSG C

26,074 76  Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.1 100 0.0600 0.27 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.5 90 0.0340 2.77 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
6.6 190 Total, Increased to minimum Tc = 10.0 min

Subcatchment 40S: Basin 2-1
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Summary for Pond 41P: Pond 2-1

Inflow Area = 0.599 ac, Inflow Depth = 5.81" for 100-Year event

Inflow = 3.38cfs@ 12.17 hrs, Volume= 0.290 af

Outflow = 250 cfs @ 12.26 hrs, Volume= 0.246 af, Atten=26%, Lag= 5.5 min
Primary = 250 cfs @ 12.26 hrs, Volume= 0.246 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 547.85' @ 12.26 hrs Surf.Area= 2,020 sf Storage= 3,730 cf

Plug-Flow detention time= 142.0 min calculated for 0.246 af (85% of inflow)
Center-of-Mass det. time= 72.1 min ( 889.9 - 817.8 )

Volume Invert Avail.Storage Storage Description
#1 546.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
546.00 2,020 0 0
548.00 2,020 4,040 4,040
Device Routing Invert Outlet Devices
#1  Primary 546.95' 8.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 547.20" 10.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=2.48 cfs @ 12.26 hrs HW=547.84" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.25 cfs @ 3.59 fps)
2=0Orifice/Grate (Orifice Controls 1.22 cfs @ 2.72 fps)
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Pond 41P: Pond 2-1

Hydrograph
H Inflow
338 cfs O Primary
| Inflow Area=0.599 ac
N Peak Elev=547.85'
| s Storage=3,730 cf
z |
& 2
3
B //’
N
0_

0 2 4 6 8 1012 1416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)



Basin 2-2

Basin 2-2
pre-development

e HE A N

> /42P

Pond 2-2

Routing Diagram for Proposed Basin 2-2 R5
Prepared by Anderson Consulting Services, Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC




Basdin 2-2 without Exfiltration
Proposed Basin 2-2 R5

Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 2

Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.454 74 >75% Grass cover, Good, HSG C (36S)
0.794 98 Paved parking, HSG C (36S)
0.163 98 Water Surface, 0% imp, HSG C (36S)
1.430 70 Woods, Good, HSG C (45S)
2.842 80 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.842 HSG C 368, 458

0.000 HSG D

0.000 Other

2.842 TOTAL AREA
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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 0.454 0.000 0.000 0.454 >75% Grass cover, Good 36S
0.000 0.000 0.794 0.000 0.000 0.794 Paved parking 36S
0.000 0.000 0.163 0.000 0.000 0.163 Water Surface, 0% imp  36S
0.000 0.000 1.430 0.000 0.000 1.430 Woods, Good 458

0.000 0.000 2.842 0.000 0.000 2.842 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 36S 0.00 0.00 426.0 0.0350 0.010 0.0 12.0 8.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-2 Runoff Area=61,497 sf Runoff Depth=2.51"
Flow Length=606" Tc=10.0 min CN=80/98 Runoff=3.19 cfs 0.295 af

Subcatchment 45S: Basin 2-2 pre-development Runoff Area=62,290 sf Runoff Depth=0.97"
Flow Length=130" Tc=13.3 min CN=70/0 Runoff=1.16 cfs 0.116 af

Pond 42P: Pond 2-2 Peak Elev=543.40" Storage=9,963 cf Inflow=3.19 cfs 0.295 af
Outflow=0.11 cfs 0.099 af

Total Runoff Area = 2.842 ac Runoff Volume = 0.411 af Average Runoff Depth = 1.74"
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Summary for Subcatchment 36S: Basin 2-2

[47] Hint: Peak is 225% of capacity of segment #3

Runoff = 3.19cfs @ 12.17 hrs, Volume= 0.295 af, Depth= 2.51"
Routed to Pond 42P : Pond 2-2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
34,605 98 Paved parking, HSG C
19,780 74  >75% Grass cover, Good, HSG C
7,112 98 Water Surface, 0% imp, HSG C
61,497 90 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.0 60 0.1300 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.5 120 0.0450 4.31 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.1 426 0.0350 6.20 1.42 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.010

4.6 606 Total, Increased to minimum Tc = 10.0 min
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Subcatchment 36S: Basin 2-2
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Summary for Subcatchment 45S: Basin 2-2 pre-development

Runoff = 1.16 cfs @ 12.22 hrs, Volume= 0.116 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
62,290 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.5 100 0.0700 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
0.7 30 0.0200 0.71 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.3 130 Total

Subcatchment 45S: Basin 2-2 pre-development
Hydrograph
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Summary for Pond 42P: Pond 2-2

Inflow Area = 1.412 ac, Inflow Depth = 2.51" for 2-Year event

Inflow = 3.19cfs@ 12.17 hrs, Volume= 0.295 af

Outflow = 0.11 cfs @ 16.35 hrs, Volume= 0.099 af, Atten=96%, Lag=250.8 min
Primary = 0.11cfs @ 16.35 hrs, Volume= 0.099 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.40' @ 16.35 hrs Surf.Area= 7,112 sf Storage= 9,963 cf

Plug-Flow detention time= 697.8 min calculated for 0.099 af (33% of inflow)
Center-of-Mass det. time= 519.2 min ( 1,305.5 - 786.3 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 28,448 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 7,112 0 0
546.00 7,112 28,448 28,448
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.11 cfs @ 16.35 hrs HW=543.40" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.11 cfs @ 1.53 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 42P: Pond 2-2
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-2 Runoff Area=61,497 sf Runoff Depth=4.17"
Flow Length=606" Tc=10.0 min CN=80/98 Runoff=5.27 cfs 0.490 af

Subcatchment 45S: Basin 2-2 pre-development Runoff Area=62,290 sf Runoff Depth=2.20"
Flow Length=130" Tc=13.3 min CN=70/0 Runoff=2.80 cfs 0.262 af

Pond 42P: Pond 2-2 Peak Elev=543.84"' Storage=13,078 cf Inflow=5.27 cfs 0.490 af
Outflow=0.61 cfs 0.294 af

Total Runoff Area = 2.842 ac Runoff Volume = 0.753 af Average Runoff Depth = 3.18"
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Summary for Subcatchment 36S: Basin 2-2

[47] Hint: Peak is 371% of capacity of segment #3

Runoff = 527 cfs @ 12.17 hrs, Volume= 0.490 af, Depth= 4.17"
Routed to Pond 42P : Pond 2-2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
34,605 98 Paved parking, HSG C
19,780 74  >75% Grass cover, Good, HSG C
7,112 98 Water Surface, 0% imp, HSG C
61,497 90 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.0 60 0.1300 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.5 120 0.0450 4.31 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.1 426 0.0350 6.20 1.42 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.010

4.6 606 Total, Increased to minimum Tc = 10.0 min
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Subcatchment 36S: Basin 2-2

Hydrograph
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Summary for Subcatchment 45S: Basin 2-2 pre-development

Runoff = 280 cfs @ 12.22 hrs, Volume= 0.262 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
62,290 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.5 100 0.0700 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
0.7 30 0.0200 0.71 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.3 130 Total

Subcatchment 45S: Basin 2-2 pre-development

Hydrograph
3 |
NOAA 24-hr D
10-Year Rainfall=5.22"
Runoff Area=62,290 sf
21 Runoff Volume=0.262 af
g Runoff Depth=2.20"
i Flow Length=130
Tc=13.3 mir
b CN=70/0
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Summary for Pond 42P: Pond 2-2

Inflow Area = 1.412 ac, Inflow Depth = 4.17" for 10-Year event

Inflow = 5.27 cfs @ 12.17 hrs, Volume= 0.490 af

Outflow = 0.61cfs@ 13.15 hrs, Volume= 0.294 af, Atten=88%, Lag= 58.7 min
Primary = 0.61cfs @ 13.15 hrs, Volume= 0.294 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.84' @ 13.15 hrs Surf.Area= 7,112 sf Storage= 13,078 cf

Plug-Flow detention time= 402.4 min calculated for 0.294 af (60% of inflow)
Center-of-Mass det. time= 283.0 min ( 1,061.2-778.2)

Volume Invert Avail.Storage Storage Description
#1 542.00' 28,448 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 7,112 0 0
546.00 7,112 28,448 28,448
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.61 cfs @ 13.15 hrs HW=543.84" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.59 cfs @ 3.00 fps)
2=0Orifice/Grate (Orifice Controls 0.02 cfs @ 1.01 fps)
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Pond 42P: Pond 2-2

Hydrograph
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-2 Runoff Area=61,497 sf Runoff Depth=7.49"
Flow Length=606" Tc=10.0 min CN=80/98 Runoff=9.35 cfs 0.881 af

Subcatchment 45S: Basin 2-2 pre-development Runoff Area=62,290 sf Runoff Depth=5.04"
Flow Length=130" Tc=13.3 min CN=70/0 Runoff=6.47 cfs 0.600 af

Pond 42P: Pond 2-2 Peak Elev=544.88" Storage=20,478 cf Inflow=9.35 cfs 0.881 af
Outflow=2.02 cfs 0.684 af

Total Runoff Area = 2.842 ac Runoff Volume = 1.481 af Average Runoff Depth = 6.25"



Basdin 2-2 without Exfiltration

Proposed Basin 2-2 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 21

Summary for Subcatchment 36S: Basin 2-2

[47] Hint: Peak is 658% of capacity of segment #3

Runoff = 9.35cfs @ 12.17 hrs, Volume= 0.881 af, Depth= 7.49"
Routed to Pond 42P : Pond 2-2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
34,605 98 Paved parking, HSG C
19,780 74  >75% Grass cover, Good, HSG C
7,112 98 Water Surface, 0% imp, HSG C
61,497 90 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.0 60 0.1300 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.5 120 0.0450 4.31 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.1 426 0.0350 6.20 1.42 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.010

4.6 606 Total, Increased to minimum Tc = 10.0 min
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Subcatchment 36S: Basin 2-2

Hydrograph
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Summary for Subcatchment 45S: Basin 2-2 pre-development

Runoff = 6.47 cfs @ 12.21 hrs, Volume= 0.600 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
62,290 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.5 100 0.0700 0.13 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
0.7 30 0.0200 0.71 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.3 130 Total

Subcatchment 45S: Basin 2-2 pre-development
Hydrograph
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Summary for Pond 42P: Pond 2-2

Inflow Area = 1.412 ac, Inflow Depth = 7.49" for 100-Year event

Inflow = 9.35cfs @ 12.17 hrs, Volume= 0.881 af

Outflow = 2.02cfs @ 12.62 hrs, Volume= 0.684 af, Atten=78%, Lag=26.8 min
Primary = 2.02cfs @ 12.62 hrs, Volume= 0.684 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 544.88' @ 12.62 hrs Surf.Area= 7,112 sf Storage= 20,478 cf

Plug-Flow detention time= 288.3 min calculated for 0.684 af (78% of inflow)
Center-of-Mass det. time= 200.4 min ( 968.8 - 768.5 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 28,448 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 7,112 0 0
546.00 7,112 28,448 28,448
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=2.02 cfs @ 12.62 hrs HW=544.88" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.13 cfs @ 5.76 fps)
2=0Orifice/Grate (Orifice Controls 0.89 cfs @ 4.51 fps)
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Pond 42P: Pond 2-2

Hydrograph
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.959 74 >75% Grass cover, Good, HSG C (40S)
1.060 98 Roofs, HSG C (40S)
0.239 98 Water Surface, 0% imp, HSG C (40S)
2.282 70 Woods, Good, HSG C (45S)
4.541 79 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

4.541 HSG C 408, 45S

0.000 HSG D

0.000 Other

4.541 TOTAL AREA
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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 0.959 0.000 0.000 0.959 >75% Grass cover, Good 40S
0.000 0.000 1.060 0.000 0.000 1.060 Roofs 408
0.000 0.000 0.239 0.000 0.000 0.239 Water Surface, 0% imp  40S
0.000 0.000 2.282 0.000 0.000 2.282 Woods, Good 458

0.000 0.000 4.541 0.000 0.000 4.541 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 40S 0.00 0.00 1,326.0 0.0300 0.010 0.0 15.0 0.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 40S: Basin 2-3 Runoff Area=98,395 sf Runoff Depth=2.30"
Flow Length=1,558" Tc=10.5 min CN=79/98 Runoff=4.65 cfs 0.434 af

Subcatchment 45S: basin 2-3 pre-development Runoff Area=99,393 sf Runoff Depth=0.97"
Flow Length=280" Tc=12.2 min CN=70/0 Runoff=1.92 cfs 0.185 af

Pond 44P: pond 2-3 Peak Elev=543.43"' Storage=14,908 cf Inflow=4.65 cfs 0.434 af
Outflow=0.15 cfs 0.144 af

Total Runoff Area = 4.541 ac Runoff Volume = 0.618 af Average Runoff Depth = 1.63"
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Summary for Subcatchment 40S: Basin 2-3

Runoff = 465cfs@ 12.18 hrs, Volume= 0.434 af, Depth= 2.30"
Routed to Pond 44P : pond 2-3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
41,793 74  >75% Grass cover, Good, HSG C
46,190 98 Roofs, HSG C
10,412 98 Water Surface, 0% imp, HSG C
98,395 88 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 100 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.4 60 0.0330 2.72 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.2 72 0.0800 5.74 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.9 1,326 0.0300 11.85 14.55 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010

10.5 1,558 Total
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Subcatchment 40S: Basin 2-3
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Hydrograph for Subcatchment 40S: Basin 2-3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.02 0.02

5.00 0.24 0.00 0.09 0.04

7.50 0.40 0.00 0.23 0.08
10.00 0.68 0.01 0.49 0.17
12.50 2.35 0.73 212 1.37
15.00 2.89 1.10 2.66 0.23
17.50 3.1 1.26 2.88 0.14
20.00 3.26 1.37 3.03 0.1
22.50 3.38 1.46 3.15 0.09
25.00 3.44 1.50 3.21 0.00
27.50 3.44 1.50 3.21 0.00
30.00 3.44 1.50 3.21 0.00
32.50 3.44 1.50 3.21 0.00
35.00 3.44 1.50 3.21 0.00
37.50 3.44 1.50 3.21 0.00
40.00 3.44 1.50 3.21 0.00
42.50 3.44 1.50 3.21 0.00
45.00 3.44 1.50 3.21 0.00
47.50 3.44 1.50 3.21 0.00
50.00 3.44 1.50 3.21 0.00
52.50 3.44 1.50 3.21 0.00
55.00 3.44 1.50 3.21 0.00
57.50 3.44 1.50 3.21 0.00
60.00 3.44 1.50 3.21 0.00
62.50 3.44 1.50 3.21 0.00
65.00 3.44 1.50 3.21 0.00
67.50 3.44 1.50 3.21 0.00

70.00 3.44 1.50 3.21 0.00
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Summary for Subcatchment 45S: basin 2-3 pre-development

Runoff = 1.92cfs @ 12.21 hrs, Volume= 0.185 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
99,393 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
2.1 180 0.0830 1.44 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.2 280 Total

Subcatchment 45S: basin 2-3 pre-development
Hydrograph
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Hydrograph for Subcatchment 45S: basin 2-3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 0.80
15.00 2.89 0.66 0.00 0.15
17.50 3.1 0.78 0.00 0.09
20.00 3.26 0.86 0.00 0.07
22.50 3.38 0.93 0.00 0.06
25.00 3.44 0.97 0.00 0.00
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 44P: pond 2-3

Inflow Area = 2.259 ac, Inflow Depth = 2.30" for 2-Year event

Inflow = 465cfs@ 12.18 hrs, Volume= 0.434 af

Outflow = 0.15cfs @ 17.25 hrs, Volume= 0.144 af, Atten=97%, Lag= 304.5 min
Primary = 0.15cfs @ 17.25 hrs, Volume= 0.144 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.43' @ 17.25 hrs Surf.Area= 10,412 sf Storage= 14,908 cf

Plug-Flow detention time= 761.1 min calculated for 0.144 af (33% of inflow)
Center-of-Mass det. time= 586.3 min ( 1,380.9 - 794.6 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 41,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 10,412 0 0
546.00 10,412 41,648 41,648
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.15 cfs @ 17.25 hrs HW=543.43" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.15 cfs @ 1.64 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 44P: pond 2-3

Hydrograph
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Hydrograph for Pond 44P: pond 2-3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.02 48 542.00 0.00
5.00 0.04 339 542.03 0.00
7.50 0.08 845 542.08 0.00
10.00 0.17 1,801 54217 0.00
12.50 1.37 10,607 543.02 0.00
15.00 0.23 14,542 543.40 0.11
17.50 0.14 14,905 543.43 0.15
20.00 0.1 14,721 543.41 0.13
22.50 0.09 14,534 543.40 0.1
25.00 0.00 14,154 543.36 0.07
27.50 0.00 13,672 543.31 0.04
30.00 0.00 13,398 543.29 0.02
32.50 0.00 13,226 543.27 0.02
35.00 0.00 13,103 543.26 0.01
37.50 0.00 13,012 543.25 0.01
40.00 0.00 12,946 543.24 0.01
42.50 0.00 12,898 543.24 0.00
45.00 0.00 12,856 543.23 0.00
47.50 0.00 12,819 543.23 0.00
50.00 0.00 12,786 543.23 0.00
52.50 0.00 12,756 543.23 0.00
55.00 0.00 12,729 543.22 0.00
57.50 0.00 12,705 543.22 0.00
60.00 0.00 12,683 543.22 0.00
62.50 0.00 12,664 543.22 0.00
65.00 0.00 12,647 543.21 0.00
67.50 0.00 12,631 543.21 0.00

70.00 0.00 12617 543.21 0.00
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Stage-Discharge for Pond 44P: pond 2-3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.00 544.04 0.94 545.06 217
542.02 0.00 543.04 0.00 544.06 0.98 545.08 219
542.04 0.00 543.06 0.00 544.08 1.02 545.10 221
542.06 0.00 543.08 0.00 544.10 1.06 545.12 2.22
542.08 0.00 543.10 0.00 544.12 1.10 545.14 2.24
542.10 0.00 543.12 0.00 54414 1.13 545.16 2.25
542.12 0.00 543.14 0.00 544.16 1.17 545.18 2.27
542.14 0.00 543.16 0.00 544.18 1.21 545.20 2.29
542.16 0.00 543.18 0.00 544.20 1.24 545.22 2.30
542.18 0.00 543.20 0.00 544.22 1.28 545.24 2.32
542.20 0.00 543.22 0.00 544.24 1.31 545.26 2.33
542.22 0.00 543.24 0.01 544.26 1.33 545.28 2.35
542.24 0.00 543.26 0.01 544.28 1.36 545.30 2.36
542.26 0.00 543.28 0.02 544.30 1.39 545.32 2.38
542.28 0.00 543.30 0.03 544.32 1.42 545.34 2.39
542.30 0.00 543.32 0.04 544.34 1.44 545.36 2.41
542.32 0.00 543.34 0.06 544.36 1.47 545.38 242
542.34 0.00 543.36 0.07 544.38 1.49 545.40 244
542.36 0.00 543.38 0.09 544.40 1.52 545.42 2.45
542.38 0.00 543.40 0.1 544.42 1.54 545.44 247
542.40 0.00 543.42 0.13 544.44 1.57 545.46 2.48
542.42 0.00 543.44 0.16 544.46 1.59 545.48 2.50
542.44 0.00 543.46 0.18 544.48 1.61 545.50 2.51
542.46 0.00 543.48 0.20 544.50 1.64 545.52 2.53
542.48 0.00 543.50 0.23 544.52 1.66 545.54 2.54
542.50 0.00 543.52 0.26 544.54 1.68 545.56 2.55
542.52 0.00 543.54 0.28 544.56 1.70 545.58 2.57
542.54 0.00 543.56 0.31 544.58 1.73 545.60 2.58
542.56 0.00 543.58 0.34 544.60 1.75 545.62 2.60
542.58 0.00 543.60 0.36 544.62 1.77 545.64 2.61
542.60 0.00 543.62 0.39 544.64 1.79 545.66 2.62
542.62 0.00 543.64 0.41 544.66 1.81 545.68 2.64
542.64 0.00 543.66 0.44 544.68 1.83 545.70 2.65
542.66 0.00 543.68 0.46 544.70 1.85 545.72 2.66
542.68 0.00 543.70 0.47 544.72 1.87 545.74 2.68
542.70 0.00 543.72 0.49 544.74 1.89 545.76 2.69
542.72 0.00 543.74 0.51 544.76 1.91 545.78 2.70
542.74 0.00 543.76 0.53 544.78 1.93 545.80 272
542.76 0.00 543.78 0.55 544.80 1.94 545.82 273
542.78 0.00 543.80 0.57 544.82 1.96 545.84 2.74
542.80 0.00 543.82 0.59 544.84 1.98 545.86 2.76
542.82 0.00 543.84 0.61 544.86 2.00 545.88 2,77
542.84 0.00 543.86 0.64 544.88 2.02 545.90 2.78
542.86 0.00 543.88 0.67 544.90 2.04 545.92 2.80
542.88 0.00 543.90 0.70 544.92 2.05 545.94 2.81
542.90 0.00 543.92 0.73 544.94 2.07 545.96 2.82
542.92 0.00 543.94 0.76 544.96 2.09 545.98 2.83
542.94 0.00 543.96 0.80 544.98 2.1 546.00 2.85
542.96 0.00 543.98 0.83 545.00 212
542.98 0.00 544.00 0.87 545.02 214
543.00 0.00 544.02 0.91 545.04 2.16
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Stage-Area-Storage for Pond 44P: pond 2-3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 10,412 0 544.55 10,412 26,551
542.05 10,412 521 544.60 10,412 27,071
542.10 10,412 1,041 544.65 10,412 27,592
542.15 10,412 1,562 544.70 10,412 28,112
542.20 10,412 2,082 544.75 10,412 28,633
542.25 10,412 2,603 544.80 10,412 29,154
542.30 10,412 3,124 544.85 10,412 29,674
542.35 10,412 3,644 544.90 10,412 30,195
542.40 10,412 4,165 544.95 10,412 30,715
542.45 10,412 4,685 545.00 10,412 31,236
542.50 10,412 5,206 545.05 10,412 31,757
542.55 10,412 5,727 545.10 10,412 32,277
542.60 10,412 6,247 545.15 10,412 32,798
542.65 10,412 6,768 545.20 10,412 33,318
542.70 10,412 7,288 545.25 10,412 33,839
542.75 10,412 7,809 545.30 10,412 34,360
542.80 10,412 8,330 545.35 10,412 34,880
542.85 10,412 8,850 545.40 10,412 35,401
542.90 10,412 9,371 545.45 10,412 35,921
542.95 10,412 9,891 545.50 10,412 36,442
543.00 10,412 10,412 545.55 10,412 36,963
543.05 10,412 10,933 545.60 10,412 37,483
543.10 10,412 11,453 545.65 10,412 38,004
543.15 10,412 11,974 545.70 10,412 38,524
543.20 10,412 12,494 545.75 10,412 39,045
543.25 10,412 13,015 545.80 10,412 39,566
543.30 10,412 13,536 545.85 10,412 40,086
543.35 10,412 14,056 545.90 10,412 40,607
543.40 10,412 14,577 545.95 10,412 41,127
543.45 10,412 15,097 546.00 10,412 41,648
543.50 10,412 15,618
543.55 10,412 16,139
543.60 10,412 16,659
543.65 10,412 17,180
543.70 10,412 17,700
543.75 10,412 18,221
543.80 10,412 18,742
543.85 10,412 19,262
543.90 10,412 19,783
543.95 10,412 20,303
544.00 10,412 20,824
544.05 10,412 21,345
544.10 10,412 21,865
54415 10,412 22,386
544.20 10,412 22,906
544.25 10,412 23,427
544.30 10,412 23,948
544.35 10,412 24,468
544.40 10,412 24,989
544.45 10,412 25,509
544.50 10,412 26,030
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 40S: Basin 2-3 Runoff Area=98,395 sf Runoff Depth=3.92"
Flow Length=1,558" Tc=10.5 min CN=79/98 Runoff=7.90 cfs 0.737 af

Subcatchment 45S: basin 2-3 pre-development Runoff Area=99,393 sf Runoff Depth=2.20"
Flow Length=280" Tc=12.2 min CN=70/0 Runoff=4.62 cfs 0.418 af

Pond 44P: pond 2-3 Peak Elev=543.93' Storage=20,108 cf Inflow=7.90 cfs 0.737 af
Outflow=0.75 cfs 0.448 af

Total Runoff Area = 4.541 ac Runoff Volume = 1.156 af Average Runoff Depth = 3.05"
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Summary for Subcatchment 40S: Basin 2-3

Runoff = 7.90cfs @ 12.18 hrs, Volume= 0.737 af, Depth= 3.92"
Routed to Pond 44P : pond 2-3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
41,793 74  >75% Grass cover, Good, HSG C
46,190 98 Roofs, HSG C
10,412 98 Water Surface, 0% imp, HSG C
98,395 88 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 100 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.4 60 0.0330 2.72 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.2 72 0.0800 5.74 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.9 1,326 0.0300 11.85 14.55 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010

10.5 1,558 Total
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Subcatchment 40S: Basin 2-3
Hydrograph
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Hydrograph for Subcatchment 40S: Basin 2-3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.04 0.04

5.00 0.36 0.00 0.19 0.08

7.50 0.61 0.00 0.42 0.13
10.00 1.03 0.08 0.82 0.32
12.50 3.57 1.60 3.33 2.29
15.00 4.39 2.27 4.16 0.37
17.50 4.73 2.55 4.49 0.23
20.00 4.95 2.74 4.71 0.17
22.50 5.13 2.89 4.89 0.14
25.00 5.22 297 4.98 0.00
27.50 5.22 297 4.98 0.00
30.00 5.22 297 4.98 0.00
32.50 5.22 297 4.98 0.00
35.00 5.22 297 4.98 0.00
37.50 5.22 297 4.98 0.00
40.00 5.22 297 4.98 0.00
42.50 5.22 297 4.98 0.00
45.00 5.22 297 4.98 0.00
47.50 5.22 297 4.98 0.00
50.00 5.22 297 4.98 0.00
52.50 5.22 297 4.98 0.00
55.00 5.22 297 4.98 0.00
57.50 5.22 297 4.98 0.00
60.00 5.22 297 4.98 0.00
62.50 5.22 297 4.98 0.00
65.00 5.22 297 4.98 0.00
67.50 5.22 297 4.98 0.00

70.00 5.22 2.97 4.98 0.00
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Summary for Subcatchment 45S: basin 2-3 pre-development

Runoff = 462cfs@ 12.21 hrs, Volume= 0.418 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
99,393 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
2.1 180 0.0830 1.44 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.2 280 Total

Subcatchment 45S: basin 2-3 pre-development
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Hydrograph for Subcatchment 45S: basin 2-3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.03
12.50 3.57 1.05 0.00 1.73
15.00 4.39 1.60 0.00 0.29
17.50 4.73 1.83 0.00 0.18
20.00 4.95 2.00 0.00 0.14
22.50 5.13 213 0.00 0.1
25.00 5.22 2.20 0.00 0.00
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

70.00 5.22 2.20 0.00 0.00
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Summary for Pond 44P: pond 2-3

Inflow Area = 2.259 ac, Inflow Depth = 3.92" for 10-Year event

Inflow = 7.90cfs @ 12.18 hrs, Volume= 0.737 af

Outflow = 0.75cfs @ 13.44 hrs, Volume= 0.448 af, Atten=91%, Lag= 75.8 min
Primary = 0.75cfs @ 13.44 hrs, Volume= 0.448 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.93' @ 13.44 hrs Surf.Area= 10,412 sf Storage= 20,108 cf

Plug-Flow detention time= 446.8 min calculated for 0.448 af (61% of inflow)
Center-of-Mass det. time= 326.4 min ( 1,112.9 - 786.4 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 41,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 10,412 0 0
546.00 10,412 41,648 41,648
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.75 cfs @ 13.44 hrs HW=543.93"' (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.66 cfs @ 3.34 fps)
2=0Orifice/Grate (Orifice Controls 0.09 cfs @ 1.45 fps)
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Pond 44P: pond 2-3
Hydrograph
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Hydrograph for Pond 44P: pond 2-3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.04 144 542.01 0.00
5.00 0.08 694 542.07 0.00
7.50 0.13 1,547 542.15 0.00
10.00 0.32 3,319 542.32 0.00
12.50 2.29 18,207 543.75 0.52
15.00 0.37 19,115 543.84 0.61
17.50 0.23 17,125 543.64 0.42
20.00 0.17 15,857 543.52 0.26
22.50 0.14 15,277 543.47 0.19
25.00 0.00 14,613 543.40 0.12
27.50 0.00 13,898 543.33 0.05
30.00 0.00 13,532 543.30 0.03
32.50 0.00 13,313 543.28 0.02
35.00 0.00 13,166 543.26 0.01
37.50 0.00 13,059 543.25 0.01
40.00 0.00 12,980 543.25 0.01
42.50 0.00 12,923 543.24 0.01
45.00 0.00 12,879 543.24 0.00
47.50 0.00 12,839 543.23 0.00
50.00 0.00 12,804 543.23 0.00
52.50 0.00 12,772 543.23 0.00
55.00 0.00 12,743 543.22 0.00
57.50 0.00 12,718 543.22 0.00
60.00 0.00 12,695 543.22 0.00
62.50 0.00 12,674 543.22 0.00
65.00 0.00 12,656 543.22 0.00
67.50 0.00 12,639 543.21 0.00

70.00 0.00 12624 54321 0.00
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Stage-Discharge for Pond 44P: pond 2-3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.00 544.04 0.94 545.06 217
542.02 0.00 543.04 0.00 544.06 0.98 545.08 219
542.04 0.00 543.06 0.00 544.08 1.02 545.10 221
542.06 0.00 543.08 0.00 544.10 1.06 545.12 2.22
542.08 0.00 543.10 0.00 544.12 1.10 545.14 2.24
542.10 0.00 543.12 0.00 54414 1.13 545.16 2.25
542.12 0.00 543.14 0.00 544.16 1.17 545.18 2.27
542.14 0.00 543.16 0.00 544.18 1.21 545.20 2.29
542.16 0.00 543.18 0.00 544.20 1.24 545.22 2.30
542.18 0.00 543.20 0.00 544.22 1.28 545.24 2.32
542.20 0.00 543.22 0.00 544.24 1.31 545.26 2.33
542.22 0.00 543.24 0.01 544.26 1.33 545.28 2.35
542.24 0.00 543.26 0.01 544.28 1.36 545.30 2.36
542.26 0.00 543.28 0.02 544.30 1.39 545.32 2.38
542.28 0.00 543.30 0.03 544.32 1.42 545.34 2.39
542.30 0.00 543.32 0.04 544.34 1.44 545.36 2.41
542.32 0.00 543.34 0.06 544.36 1.47 545.38 242
542.34 0.00 543.36 0.07 544.38 1.49 545.40 244
542.36 0.00 543.38 0.09 544.40 1.52 545.42 2.45
542.38 0.00 543.40 0.1 544.42 1.54 545.44 247
542.40 0.00 543.42 0.13 544.44 1.57 545.46 2.48
542.42 0.00 543.44 0.16 544.46 1.59 545.48 2.50
542.44 0.00 543.46 0.18 544.48 1.61 545.50 2.51
542.46 0.00 543.48 0.20 544.50 1.64 545.52 2.53
542.48 0.00 543.50 0.23 544.52 1.66 545.54 2.54
542.50 0.00 543.52 0.26 544.54 1.68 545.56 2.55
542.52 0.00 543.54 0.28 544.56 1.70 545.58 2.57
542.54 0.00 543.56 0.31 544.58 1.73 545.60 2.58
542.56 0.00 543.58 0.34 544.60 1.75 545.62 2.60
542.58 0.00 543.60 0.36 544.62 1.77 545.64 2.61
542.60 0.00 543.62 0.39 544.64 1.79 545.66 2.62
542.62 0.00 543.64 0.41 544.66 1.81 545.68 2.64
542.64 0.00 543.66 0.44 544.68 1.83 545.70 2.65
542.66 0.00 543.68 0.46 544.70 1.85 545.72 2.66
542.68 0.00 543.70 0.47 544.72 1.87 545.74 2.68
542.70 0.00 543.72 0.49 544.74 1.89 545.76 2.69
542.72 0.00 543.74 0.51 544.76 1.91 545.78 2.70
542.74 0.00 543.76 0.53 544.78 1.93 545.80 272
542.76 0.00 543.78 0.55 544.80 1.94 545.82 273
542.78 0.00 543.80 0.57 544.82 1.96 545.84 2.74
542.80 0.00 543.82 0.59 544.84 1.98 545.86 2.76
542.82 0.00 543.84 0.61 544.86 2.00 545.88 2,77
542.84 0.00 543.86 0.64 544.88 2.02 545.90 2.78
542.86 0.00 543.88 0.67 544.90 2.04 545.92 2.80
542.88 0.00 543.90 0.70 544.92 2.05 545.94 2.81
542.90 0.00 543.92 0.73 544.94 2.07 545.96 2.82
542.92 0.00 543.94 0.76 544.96 2.09 545.98 2.83
542.94 0.00 543.96 0.80 544.98 2.1 546.00 2.85
542.96 0.00 543.98 0.83 545.00 212
542.98 0.00 544.00 0.87 545.02 214
543.00 0.00 544.02 0.91 545.04 2.16
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Stage-Area-Storage for Pond 44P: pond 2-3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 10,412 0 544.55 10,412 26,551
542.05 10,412 521 544.60 10,412 27,071
542.10 10,412 1,041 544.65 10,412 27,592
542.15 10,412 1,562 544.70 10,412 28,112
542.20 10,412 2,082 544.75 10,412 28,633
542.25 10,412 2,603 544.80 10,412 29,154
542.30 10,412 3,124 544.85 10,412 29,674
542.35 10,412 3,644 544.90 10,412 30,195
542.40 10,412 4,165 544.95 10,412 30,715
542.45 10,412 4,685 545.00 10,412 31,236
542.50 10,412 5,206 545.05 10,412 31,757
542.55 10,412 5,727 545.10 10,412 32,277
542.60 10,412 6,247 545.15 10,412 32,798
542.65 10,412 6,768 545.20 10,412 33,318
542.70 10,412 7,288 545.25 10,412 33,839
542.75 10,412 7,809 545.30 10,412 34,360
542.80 10,412 8,330 545.35 10,412 34,880
542.85 10,412 8,850 545.40 10,412 35,401
542.90 10,412 9,371 545.45 10,412 35,921
542.95 10,412 9,891 545.50 10,412 36,442
543.00 10,412 10,412 545.55 10,412 36,963
543.05 10,412 10,933 545.60 10,412 37,483
543.10 10,412 11,453 545.65 10,412 38,004
543.15 10,412 11,974 545.70 10,412 38,524
543.20 10,412 12,494 545.75 10,412 39,045
543.25 10,412 13,015 545.80 10,412 39,566
543.30 10,412 13,536 545.85 10,412 40,086
543.35 10,412 14,056 545.90 10,412 40,607
543.40 10,412 14,577 545.95 10,412 41,127
543.45 10,412 15,097 546.00 10,412 41,648
543.50 10,412 15,618
543.55 10,412 16,139
543.60 10,412 16,659
543.65 10,412 17,180
543.70 10,412 17,700
543.75 10,412 18,221
543.80 10,412 18,742
543.85 10,412 19,262
543.90 10,412 19,783
543.95 10,412 20,303
544.00 10,412 20,824
544.05 10,412 21,345
544.10 10,412 21,865
54415 10,412 22,386
544.20 10,412 22,906
544.25 10,412 23,427
544.30 10,412 23,948
544.35 10,412 24,468
544.40 10,412 24,989
544.45 10,412 25,509
544.50 10,412 26,030
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 40S: Basin 2-3 Runoff Area=98,395 sf Runoff Depth=7.19"
Flow Length=1,558" Tc=10.5 min CN=79/98 Runoff=14.34 cfs 1.353 af

Subcatchment 45S: basin 2-3 pre-development Runoff Area=99,393 sf Runoff Depth=5.04"
Flow Length=280" Tc=12.2 min CN=70/0 Runoff=10.64 cfs 0.958 af

Pond 44P: pond 2-3 Peak Elev=545.17" Storage=32,959 cf Inflow=14.34 cfs 1.353 af
Outflow=2.26 cfs 1.063 af

Total Runoff Area = 4.541 ac Runoff Volume = 2.311 af Average Runoff Depth =6.11"



Basin 2-3 without exfiltration

Proposed Basin 2-3 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 31

Summary for Subcatchment 40S: Basin 2-3

Runoff = 14.34 cfs @ 12.18 hrs, Volume= 1.353 af, Depth= 7.19"
Routed to Pond 44P : pond 2-3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
41,793 74  >75% Grass cover, Good, HSG C
46,190 98 Roofs, HSG C
10,412 98 Water Surface, 0% imp, HSG C
98,395 88 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 100 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.4 60 0.0330 2.72 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.2 72 0.0800 5.74 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.9 1,326 0.0300 11.85 14.55 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010

10.5 1,558 Total
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Subcatchment 40S: Basin 2-3

Hydrograph
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Hydrograph for Subcatchment 40S: Basin 2-3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.12 0.09

5.00 0.59 0.00 0.40 0.14

7.50 1.01 0.07 0.80 0.28
10.00 1.72 0.36 1.49 0.65
12.50 591 3.58 5.68 4.07
15.00 7.29 4.82 7.05 0.65
17.50 7.84 5.33 7.60 0.39
20.00 8.21 5.67 7.97 0.29
22.50 8.51 5.96 8.27 0.24
25.00 8.66 6.10 8.42 0.00
27.50 8.66 6.10 8.42 0.00
30.00 8.66 6.10 8.42 0.00
32.50 8.66 6.10 8.42 0.00
35.00 8.66 6.10 8.42 0.00
37.50 8.66 6.10 8.42 0.00
40.00 8.66 6.10 8.42 0.00
42.50 8.66 6.10 8.42 0.00
45.00 8.66 6.10 8.42 0.00
47.50 8.66 6.10 8.42 0.00
50.00 8.66 6.10 8.42 0.00
52.50 8.66 6.10 8.42 0.00
55.00 8.66 6.10 8.42 0.00
57.50 8.66 6.10 8.42 0.00
60.00 8.66 6.10 8.42 0.00
62.50 8.66 6.10 8.42 0.00
65.00 8.66 6.10 8.42 0.00
67.50 8.66 6.10 8.42 0.00

70.00 8.66 6.10 8.42 0.00
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Summary for Subcatchment 45S: basin 2-3 pre-development

Runoff = 10.64 cfs @ 12.20 hrs, Volume= 0.958 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
99,393 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
2.1 180 0.0830 1.44 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

12.2 280 Total

Subcatchment 45S: basin 2-3 pre-development
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Hydrograph for Subcatchment 45S: basin 2-3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02
10.00 1.72 0.14 0.00 0.25
12.50 591 2.74 0.00 3.73
15.00 7.29 3.86 0.00 0.58
17.50 7.84 4.33 0.00 0.35
20.00 8.21 4.64 0.00 0.27
22.50 8.51 4.90 0.00 0.22
25.00 8.66 5.04 0.00 0.00
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 44P: pond 2-3

Inflow Area = 2.259 ac, Inflow Depth = 7.19" for 100-Year event

Inflow = 14.34 cfs @ 12.18 hrs, Volume= 1.353 af

Outflow = 226 cfs @ 12.85 hrs, Volume= 1.063 af, Atten=84%, Lag=40.5 min
Primary = 226 cfs @ 12.85 hrs, Volume= 1.063 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=545.17' @ 12.85 hrs Surf.Area= 10,412 sf Storage= 32,959 cf

Plug-Flow detention time= 325.2 min calculated for 1.063 af (79% of inflow)
Center-of-Mass det. time= 239.4 min ( 1,015.4 - 776.0)

Volume Invert Avail.Storage Storage Description
#1 542.00' 41,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 10,412 0 0
546.00 10,412 41,648 41,648
Device Routing Invert Outlet Devices
#1  Primary 543.20' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.75' 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=2.26 cfs @ 12.85 hrs HW=545.17" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.24 cfs @ 6.31 fps)
2=0Orifice/Grate (Orifice Controls 1.02 cfs @ 5.20 fps)
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Pond 44P: pond 2-3

Hydrograph
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Hydrograph for Pond 44P: pond 2-3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.09 399 542.04 0.00
5.00 0.14 1,469 542.14 0.00
7.50 0.28 3,239 542.31 0.00
10.00 0.65 6,926 542.67 0.00
12.50 4.07 32,036 545.08 219
15.00 0.65 26,114 544.51 1.65
17.50 0.39 20,153 543.94 0.76
20.00 0.29 17,810 543.71 0.48
22.50 0.24 16,519 543.59 0.34
25.00 0.00 15,311 543.47 0.19
27.50 0.00 14,201 543.36 0.08
30.00 0.00 13,697 543.32 0.04
32.50 0.00 13,413 543.29 0.02
35.00 0.00 13,236 543.27 0.02
37.50 0.00 13,110 543.26 0.01
40.00 0.00 13,018 543.25 0.01
42.50 0.00 12,950 543.24 0.01
45.00 0.00 12,901 543.24 0.00
47.50 0.00 12,859 543.24 0.00
50.00 0.00 12,822 543.23 0.00
52.50 0.00 12,788 543.23 0.00
55.00 0.00 12,758 543.23 0.00
57.50 0.00 12,731 543.22 0.00
60.00 0.00 12,707 543.22 0.00
62.50 0.00 12,685 543.22 0.00
65.00 0.00 12,665 543.22 0.00
67.50 0.00 12,648 543.21 0.00

70.00 0.00 12,632 543.21 0.00
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Stage-Discharge for Pond 44P: pond 2-3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.00 544.04 0.94 545.06 217
542.02 0.00 543.04 0.00 544.06 0.98 545.08 219
542.04 0.00 543.06 0.00 544.08 1.02 545.10 221
542.06 0.00 543.08 0.00 544.10 1.06 545.12 2.22
542.08 0.00 543.10 0.00 544.12 1.10 545.14 2.24
542.10 0.00 543.12 0.00 54414 1.13 545.16 2.25
542.12 0.00 543.14 0.00 544.16 1.17 545.18 2.27
542.14 0.00 543.16 0.00 544.18 1.21 545.20 2.29
542.16 0.00 543.18 0.00 544.20 1.24 545.22 2.30
542.18 0.00 543.20 0.00 544.22 1.28 545.24 2.32
542.20 0.00 543.22 0.00 544.24 1.31 545.26 2.33
542.22 0.00 543.24 0.01 544.26 1.33 545.28 2.35
542.24 0.00 543.26 0.01 544.28 1.36 545.30 2.36
542.26 0.00 543.28 0.02 544.30 1.39 545.32 2.38
542.28 0.00 543.30 0.03 544.32 1.42 545.34 2.39
542.30 0.00 543.32 0.04 544.34 1.44 545.36 2.41
542.32 0.00 543.34 0.06 544.36 1.47 545.38 242
542.34 0.00 543.36 0.07 544.38 1.49 545.40 244
542.36 0.00 543.38 0.09 544.40 1.52 545.42 2.45
542.38 0.00 543.40 0.1 544.42 1.54 545.44 247
542.40 0.00 543.42 0.13 544.44 1.57 545.46 2.48
542.42 0.00 543.44 0.16 544.46 1.59 545.48 2.50
542.44 0.00 543.46 0.18 544.48 1.61 545.50 2.51
542.46 0.00 543.48 0.20 544.50 1.64 545.52 2.53
542.48 0.00 543.50 0.23 544.52 1.66 545.54 2.54
542.50 0.00 543.52 0.26 544.54 1.68 545.56 2.55
542.52 0.00 543.54 0.28 544.56 1.70 545.58 2.57
542.54 0.00 543.56 0.31 544.58 1.73 545.60 2.58
542.56 0.00 543.58 0.34 544.60 1.75 545.62 2.60
542.58 0.00 543.60 0.36 544.62 1.77 545.64 2.61
542.60 0.00 543.62 0.39 544.64 1.79 545.66 2.62
542.62 0.00 543.64 0.41 544.66 1.81 545.68 2.64
542.64 0.00 543.66 0.44 544.68 1.83 545.70 2.65
542.66 0.00 543.68 0.46 544.70 1.85 545.72 2.66
542.68 0.00 543.70 0.47 544.72 1.87 545.74 2.68
542.70 0.00 543.72 0.49 544.74 1.89 545.76 2.69
542.72 0.00 543.74 0.51 544.76 1.91 545.78 2.70
542.74 0.00 543.76 0.53 544.78 1.93 545.80 272
542.76 0.00 543.78 0.55 544.80 1.94 545.82 273
542.78 0.00 543.80 0.57 544.82 1.96 545.84 2.74
542.80 0.00 543.82 0.59 544.84 1.98 545.86 2.76
542.82 0.00 543.84 0.61 544.86 2.00 545.88 2,77
542.84 0.00 543.86 0.64 544.88 2.02 545.90 2.78
542.86 0.00 543.88 0.67 544.90 2.04 545.92 2.80
542.88 0.00 543.90 0.70 544.92 2.05 545.94 2.81
542.90 0.00 543.92 0.73 544.94 2.07 545.96 2.82
542.92 0.00 543.94 0.76 544.96 2.09 545.98 2.83
542.94 0.00 543.96 0.80 544.98 2.1 546.00 2.85
542.96 0.00 543.98 0.83 545.00 212
542.98 0.00 544.00 0.87 545.02 214
543.00 0.00 544.02 0.91 545.04 2.16
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Stage-Area-Storage for Pond 44P: pond 2-3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 10,412 0 544.55 10,412 26,551
542.05 10,412 521 544.60 10,412 27,071
542.10 10,412 1,041 544.65 10,412 27,592
542.15 10,412 1,562 544.70 10,412 28,112
542.20 10,412 2,082 544.75 10,412 28,633
542.25 10,412 2,603 544.80 10,412 29,154
542.30 10,412 3,124 544.85 10,412 29,674
542.35 10,412 3,644 544.90 10,412 30,195
542.40 10,412 4,165 544.95 10,412 30,715
542.45 10,412 4,685 545.00 10,412 31,236
542.50 10,412 5,206 545.05 10,412 31,757
542.55 10,412 5,727 545.10 10,412 32,277
542.60 10,412 6,247 545.15 10,412 32,798
542.65 10,412 6,768 545.20 10,412 33,318
542.70 10,412 7,288 545.25 10,412 33,839
542.75 10,412 7,809 545.30 10,412 34,360
542.80 10,412 8,330 545.35 10,412 34,880
542.85 10,412 8,850 545.40 10,412 35,401
542.90 10,412 9,371 545.45 10,412 35,921
542.95 10,412 9,891 545.50 10,412 36,442
543.00 10,412 10,412 545.55 10,412 36,963
543.05 10,412 10,933 545.60 10,412 37,483
543.10 10,412 11,453 545.65 10,412 38,004
543.15 10,412 11,974 545.70 10,412 38,524
543.20 10,412 12,494 545.75 10,412 39,045
543.25 10,412 13,015 545.80 10,412 39,566
543.30 10,412 13,536 545.85 10,412 40,086
543.35 10,412 14,056 545.90 10,412 40,607
543.40 10,412 14,577 545.95 10,412 41,127
543.45 10,412 15,097 546.00 10,412 41,648
543.50 10,412 15,618
543.55 10,412 16,139
543.60 10,412 16,659
543.65 10,412 17,180
543.70 10,412 17,700
543.75 10,412 18,221
543.80 10,412 18,742
543.85 10,412 19,262
543.90 10,412 19,783
543.95 10,412 20,303
544.00 10,412 20,824
544.05 10,412 21,345
544.10 10,412 21,865
54415 10,412 22,386
544.20 10,412 22,906
544.25 10,412 23,427
544.30 10,412 23,948
544.35 10,412 24,468
544.40 10,412 24,989
544.45 10,412 25,509
544.50 10,412 26,030
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
1.343 74 >75% Grass cover, Good, HSG C (38S)
0.607 98 Roofs, HSG C (38S)
0.255 98 Water Surface, 0% imp, HSG C (38S)
2.205 70 Woods, Good, HSG C (45S)
4.409 77 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

4.409 HSG C 388, 458

0.000 HSG D

0.000 Other

4.409 TOTAL AREA
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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 1.343 0.000 0.000 1.343 >75% Grass cover, Good 38S
0.000 0.000 0.607 0.000 0.000 0.607 Roofs 38S
0.000 0.000 0.255 0.000 0.000 0.255 Water Surface, 0% imp  38S
0.000 0.000 2.205 0.000 0.000 2.205 Woods, Good 458

0.000 0.000 4.409 0.000 0.000 4409 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 38S 0.00 0.00 1,692.0 0.0390 0.010 0.0 15.0 10.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-4 Runoff Area=96,037 sf Runoff Depth=1.93"
Flow Length=1,912" Tc=10.1 min CN=78/98 Runoff=3.93 cfs 0.354 af

Subcatchment 45S: Basin 2-4 pe-development Runoff Area=96,036 sf Runoff Depth=0.97"
Flow Length=390" Tc=18.0 min CN=70/0 Runoff=1.56 cfs 0.178 af

Pond 43P: pond 2-4 Peak Elev=543.10" Storage=12,214 cf Inflow=3.93 cfs 0.354 af
Outflow=0.11 cfs 0.121 af

Total Runoff Area = 4.409 ac Runoff Volume = 0.532 af Average Runoff Depth = 1.45"



Basin 2-4 without exfiltration

Proposed Basin 2-4 R5 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 38S: Basin 2-4

[47] Hint: Peak is 144% of capacity of segment #3

Runoff = 3.93cfs @ 12.18 hrs, Volume= 0.354 af, Depth= 1.93"
Routed to Pond 43P : pond 2-4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
26,461 98 Roofs, HSG C
11,090 98 Water Surface, 0% imp, HSG C
58,486 74  >75% Grass cover, Good, HSG C

96,037 83 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

54 100 0.0800 0.31 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.9 120 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.7 1,692 0.0390 7.60 2.72 Pipe Channel, pipe to basin
15.0" Round w/ 10.0" inside fill Area= 0.4 sf Perim=2.7' r=0.13'
n=0.010

10.1 1,912 Total
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Subcatchment 38S: Basin 2-4

Hydrograph
(3 Runoff]

. | NOAA 24-hr D

] 4 2-Year Rainfall=3.44"

N Runoff Area=96,037 sf

' Runoff Volume=0.354 af
g d Runoff Depth=1.93"
3 5 1 Flow Length=1,912'

| Tc=10.1 min

1 CN=78/C
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Hydrograph for Subcatchment 38S: Basin 2-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.02 0.01

5.00 0.24 0.00 0.09 0.02

7.50 0.40 0.00 0.23 0.04
10.00 0.68 0.00 0.49 0.10
12.50 2.35 0.68 212 1.17
15.00 2.89 1.04 2.66 0.20
17.50 3.1 1.20 2.88 0.13
20.00 3.26 1.31 3.03 0.10
22.50 3.38 1.39 3.15 0.08
25.00 3.44 1.44 3.21 0.00
27.50 3.44 1.44 3.21 0.00
30.00 3.44 1.44 3.21 0.00
32.50 3.44 1.44 3.21 0.00
35.00 3.44 1.44 3.21 0.00
37.50 3.44 1.44 3.21 0.00
40.00 3.44 1.44 3.21 0.00
42.50 3.44 1.44 3.21 0.00
45.00 3.44 1.44 3.21 0.00
47.50 3.44 1.44 3.21 0.00
50.00 3.44 1.44 3.21 0.00
52.50 3.44 1.44 3.21 0.00
55.00 3.44 1.44 3.21 0.00
57.50 3.44 1.44 3.21 0.00
60.00 3.44 1.44 3.21 0.00
62.50 3.44 1.44 3.21 0.00
65.00 3.44 1.44 3.21 0.00
67.50 3.44 1.44 3.21 0.00

70.00 3.44 1.44 3.21 0.00
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Summary for Subcatchment 45S: Basin 2-4 pe-development

Runoff = 1.56 cfs @ 12.29 hrs, Volume= 0.178 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
96,036 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.6 290 0.0720 1.34 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

18.0 390 Total

Subcatchment 45S: Basin 2-4 pe-development
Hydrograph
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Hydrograph for Subcatchment 45S: Basin 2-4 pe-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 0.99
15.00 2.89 0.66 0.00 0.15
17.50 3.1 0.78 0.00 0.09
20.00 3.26 0.86 0.00 0.07
22.50 3.38 0.93 0.00 0.06
25.00 3.44 0.97 0.00 0.00
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 43P: pond 2-4

Inflow Area = 2.205 ac, Inflow Depth = 1.93" for 2-Year event

Inflow = 3.93cfs@ 12.18 hrs, Volume= 0.354 af

Outflow = 0.11cfs@ 17.96 hrs, Volume= 0.121 af, Atten=97%, Lag= 347.0 min
Primary = 0.11cfs@ 17.96 hrs, Volume= 0.121 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=543.10' @ 17.96 hrs Surf.Area= 11,090 sf Storage= 12,214 cf

Plug-Flow detention time= 777.8 min calculated for 0.121 af (34% of inflow)
Center-of-Mass det. time= 613.5 min ( 1,428.5-815.0)

Volume Invert Avail.Storage Storage Description
#1 542.00' 44,360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 11,090 0 0
546.00 11,090 44,360 44,360
Device Routing Invert Outlet Devices
#1  Primary 542.90' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.40" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.11 cfs @ 17.96 hrs HW=543.10" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.11 cfs @ 1.53 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 43P: pond 2-4

Hydrograph
H Inflow

| 393 cfs O Primary
o Inflow Area=2.205 aéc

| Peak Elev=543.10"
g Storage=12,214 cf
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Hydrograph for Pond 43P: pond 2-4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.01 28 542.00 0.00
5.00 0.02 195 542.02 0.00
7.50 0.04 485 542.04 0.00
10.00 0.10 1,037 542.09 0.00
12.50 1.17 8,043 542.73 0.00
15.00 0.20 11,634 543.05 0.07
17.50 0.13 12,203 543.10 0.11
20.00 0.10 12,149 543.10 0.11
22.50 0.08 12,019 543.08 0.10
25.00 0.00 11,679 543.05 0.07
27.50 0.00 11,219 543.01 0.04
30.00 0.00 10,950 542.99 0.02
32.50 0.00 10,770 542.97 0.02
35.00 0.00 10,647 542.96 0.01
37.50 0.00 10,556 542.95 0.01
40.00 0.00 10,482 542.95 0.01
42.50 0.00 10,421 542.94 0.01
45.00 0.00 10,371 542.94 0.01
47.50 0.00 10,330 542.93 0.00
50.00 0.00 10,297 542.93 0.00
52.50 0.00 10,269 542.93 0.00
55.00 0.00 10,247 542.92 0.00
57.50 0.00 10,229 542.92 0.00
60.00 0.00 10,214 542.92 0.00
62.50 0.00 10,201 542.92 0.00
65.00 0.00 10,190 542.92 0.00
67.50 0.00 10,180 542.92 0.00

70.00 0.00 10,170 542.92 0.00
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Stage-Discharge for Pond 43P: pond 2-4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.04 544.04 1.48 545.06 243
542.02 0.00 543.04 0.06 544.06 1.51 545.08 244
542.04 0.00 543.06 0.07 544.08 1.53 545.10 2.46
542.06 0.00 543.08 0.09 544.10 1.56 545.12 247
542.08 0.00 543.10 0.1 544.12 1.58 545.14 2.49
542.10 0.00 543.12 0.13 54414 1.60 545.16 2.50
542.12 0.00 543.14 0.16 544.16 1.63 545.18 2.52
542.14 0.00 543.16 0.18 544.18 1.65 545.20 2.53
542.16 0.00 543.18 0.20 544.20 1.67 545.22 2.54
542.18 0.00 543.20 0.23 544.22 1.69 545.24 2.56
542.20 0.00 543.22 0.26 544.24 1.71 545.26 2.57
542.22 0.00 543.24 0.28 544.26 1.73 545.28 2.59
542.24 0.00 543.26 0.31 544.28 1.76 545.30 2.60
542.26 0.00 543.28 0.34 544.30 1.78 545.32 2.61
542.28 0.00 543.30 0.36 544.32 1.80 545.34 2.63
542.30 0.00 543.32 0.39 544.34 1.82 545.36 2.64
542.32 0.00 543.34 0.41 544.36 1.84 545.38 2.66
542.34 0.00 543.36 0.44 544.38 1.86 545.40 2.67
542.36 0.00 543.38 0.46 544.40 1.88 545.42 2.68
542.38 0.00 543.40 0.47 544.42 1.90 545.44 2.70
542.40 0.00 543.42 0.49 544.44 1.91 545.46 2.71
542.42 0.00 543.44 0.51 544.46 1.93 545.48 272
542.44 0.00 543.46 0.54 544.48 1.95 545.50 2.74
542.46 0.00 543.48 0.56 544.50 1.97 545.52 275
542.48 0.00 543.50 0.59 544.52 1.99 545.54 2.76
542.50 0.00 543.52 0.62 544.54 2.01 545.56 2,77
542.52 0.00 543.54 0.65 544.56 2.02 545.58 2.79
542.54 0.00 543.56 0.68 544.58 2.04 545.60 2.80
542.56 0.00 543.58 0.71 544.60 2.06 545.62 2.81
542.58 0.00 543.60 0.75 544.62 2.08 545.64 2.83
542.60 0.00 543.62 0.78 544.64 2.09 545.66 2.84
542.62 0.00 543.64 0.82 544.66 2.1 545.68 2.85
542.64 0.00 543.66 0.85 544.68 213 545.70 2.86
542.66 0.00 543.68 0.89 544.70 215 545.72 2.88
542.68 0.00 543.70 0.93 544.72 2.16 545.74 2.89
542.70 0.00 543.72 0.97 544.74 218 545.76 2.90
542.72 0.00 543.74 1.01 544.76 2.20 545.78 2.9
542.74 0.00 543.76 1.05 544.78 2.21 545.80 293
542.76 0.00 543.78 1.09 544.80 2.23 545.82 2.94
542.78 0.00 543.80 1.12 544.82 2.24 545.84 2.95
542.80 0.00 543.82 1.16 544.84 2.26 545.86 2.96
542.82 0.00 543.84 1.20 544.86 2.28 545.88 297
542.84 0.00 543.86 1.23 544.88 2.29 545.90 2.99
542.86 0.00 543.88 1.26 544.90 2.31 545.92 3.00
542.88 0.00 543.90 1.29 544.92 2.32 545.94 3.01
542.90 0.00 543.92 1.32 544.94 2.34 545.96 3.02
542.92 0.00 543.94 1.35 544.96 2.35 545.98 3.03
542.94 0.01 543.96 1.38 544.98 2.37 546.00 3.05
542.96 0.01 543.98 1.40 545.00 2.38
542.98 0.02 544.00 1.43 545.02 2.40
543.00 0.03 544.02 1.46 545.04 2.41
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Stage-Area-Storage for Pond 43P: pond 2-4

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 11,090 0 544.55 11,090 28,279
542.05 11,090 554 544.60 11,090 28,834
542.10 11,090 1,109 544.65 11,090 29,388
542.15 11,090 1,663 544.70 11,090 29,943
542.20 11,090 2,218 544.75 11,090 30,498
542.25 11,090 2,773 544.80 11,090 31,052
542.30 11,090 3,327 544.85 11,090 31,607
542.35 11,090 3,882 544.90 11,090 32,161
542.40 11,090 4,436 544.95 11,090 32,716
542.45 11,090 4,991 545.00 11,090 33,270
542.50 11,090 5,545 545.05 11,090 33,824
542.55 11,090 6,099 545.10 11,090 34,379
542.60 11,090 6,654 545.15 11,090 34,933
542.65 11,090 7,208 545.20 11,090 35,488
542.70 11,090 7,763 545.25 11,090 36,043
542.75 11,090 8,318 545.30 11,090 36,597
542.80 11,090 8,872 545.35 11,090 37,152
542.85 11,090 9,427 545.40 11,090 37,706
542.90 11,090 9,981 545.45 11,090 38,261
542.95 11,090 10,536 545.50 11,090 38,815
543.00 11,090 11,090 545.55 11,090 39,369
543.05 11,090 11,644 545.60 11,090 39,924
543.10 11,090 12,199 545.65 11,090 40,478
543.15 11,090 12,753 545.70 11,090 41,033
543.20 11,090 13,308 545.75 11,090 41,588
543.25 11,090 13,863 545.80 11,090 42,142
543.30 11,090 14,417 545.85 11,090 42,697
543.35 11,090 14,972 545.90 11,090 43,251
543.40 11,090 15,526 545.95 11,090 43,806
543.45 11,090 16,081 546.00 11,090 44,360
543.50 11,090 16,635
543.55 11,090 17,189
543.60 11,090 17,744
543.65 11,090 18,298
543.70 11,090 18,853
543.75 11,090 19,408
543.80 11,090 19,962
543.85 11,090 20,517
543.90 11,090 21,071
543.95 11,090 21,626
544.00 11,090 22,180
544.05 11,090 22,734
544.10 11,090 23,289
54415 11,090 23,843
544.20 11,090 24,398
544.25 11,090 24,953
544.30 11,090 25,507
544.35 11,090 26,062
544.40 11,090 26,616
544.45 11,090 27,171
544.50 11,090 27,725
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-4 Runoff Area=96,037 sf Runoff Depth=3.46"
Flow Length=1,912" Tc=10.1 min CN=78/98 Runoff=7.12 cfs 0.636 af

Subcatchment 45S: Basin 2-4 pe-development Runoff Area=96,036 sf Runoff Depth=2.20"
Flow Length=390" Tc=18.0 min CN=70/0 Runoff=3.80 cfs 0.404 af

Pond 43P: pond 2-4 Peak Elev=543.52' Storage=16,883 cf Inflow=7.12 cfs 0.636 af
Outflow=0.62 cfs 0.403 af

Total Runoff Area = 4.409 ac Runoff Volume = 1.040 af Average Runoff Depth = 2.83"
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Summary for Subcatchment 38S: Basin 2-4

[47] Hint: Peak is 262% of capacity of segment #3

Runoff = 712 cfs @ 12.17 hrs, Volume= 0.636 af, Depth= 3.46"
Routed to Pond 43P : pond 2-4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
26,461 98 Roofs, HSG C
11,090 98 Water Surface, 0% imp, HSG C
58,486 74  >75% Grass cover, Good, HSG C

96,037 83 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

54 100 0.0800 0.31 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.9 120 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.7 1,692 0.0390 7.60 2.72 Pipe Channel, pipe to basin
15.0" Round w/ 10.0" inside fill Area= 0.4 sf Perim=2.7' r=0.13'
n=0.010

10.1 1,912 Total
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Subcatchment 38S: Basin 2-4

Hydrograph
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Hydrograph for Subcatchment 38S: Basin 2-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.04 0.02

5.00 0.36 0.00 0.19 0.04

7.50 0.61 0.00 0.42 0.07
10.00 1.03 0.07 0.82 0.23
12.50 3.57 1.54 3.33 2.04
15.00 4.39 219 4.16 0.34
17.50 4.73 247 4.49 0.21
20.00 4.95 2.65 4.71 0.16
22.50 5.13 2.81 4.89 0.13
25.00 5.22 2.88 4.98 0.00
27.50 5.22 2.88 4.98 0.00
30.00 5.22 2.88 4.98 0.00
32.50 5.22 2.88 4.98 0.00
35.00 5.22 2.88 4.98 0.00
37.50 5.22 2.88 4.98 0.00
40.00 5.22 2.88 4.98 0.00
42.50 5.22 2.88 4.98 0.00
45.00 5.22 2.88 4.98 0.00
47.50 5.22 2.88 4.98 0.00
50.00 5.22 2.88 4.98 0.00
52.50 5.22 2.88 4.98 0.00
55.00 5.22 2.88 4.98 0.00
57.50 5.22 2.88 4.98 0.00
60.00 5.22 2.88 4.98 0.00
62.50 5.22 2.88 4.98 0.00
65.00 5.22 2.88 4.98 0.00
67.50 5.22 2.88 4.98 0.00

70.00 5.22 2.88 4.98 0.00
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Summary for Subcatchment 45S: Basin 2-4 pe-development

Runoff = 3.80cfs @ 12.27 hrs, Volume= 0.404 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
96,036 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.6 290 0.0720 1.34 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

18.0 390 Total

Subcatchment 45S: Basin 2-4 pe-development
Hydrograph
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Hydrograph for Subcatchment 45S: Basin 2-4 pe-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.03
12.50 3.57 1.05 0.00 2.22
15.00 4.39 1.60 0.00 0.29
17.50 4.73 1.83 0.00 0.18
20.00 4.95 2.00 0.00 0.13
22.50 5.13 213 0.00 0.1
25.00 5.22 2.20 0.00 0.00
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

70.00 5.22 2.20 0.00 0.00
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Summary for Pond 43P: pond 2-4

Inflow Area = 2.205 ac, Inflow Depth = 3.46" for 10-Year event

Inflow = 712 cfs @ 12.17 hrs, Volume= 0.636 af

Outflow = 0.62 cfs @ 13.56 hrs, Volume= 0.403 af, Atten=91%, Lag= 83.3 min
Primary = 0.62 cfs @ 13.56 hrs, Volume= 0.403 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.52' @ 13.56 hrs Surf.Area= 11,090 sf Storage= 16,883 cf

Plug-Flow detention time= 442.1 min calculated for 0.402 af (63% of inflow)
Center-of-Mass det. time= 327.7 min ( 1,132.3 - 804.5)

Volume Invert Avail.Storage Storage Description
#1 542.00' 44,360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 11,090 0 0
546.00 11,090 44,360 44,360
Device Routing Invert Outlet Devices
#1  Primary 542.90' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.40" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.62 cfs @ 13.56 hrs HW=543.52" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.58 cfs @ 2.94 fps)
2=0Orifice/Grate (Orifice Controls 0.04 cfs @ 1.19 fps)
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Pond 43P: pond 2-4

Hydrograph
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Hydrograph for Pond 43P: pond 2-4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.02 83 542.01 0.00
5.00 0.04 399 542.04 0.00
7.50 0.07 887 542.08 0.00
10.00 0.23 2,063 542.19 0.00
12.50 2.04 14,919 543.35 0.42
15.00 0.34 16,208 543.46 0.54
17.50 0.21 14,512 543.31 0.37
20.00 0.16 13,407 543.21 0.24
22.50 0.13 12,859 543.16 0.18
25.00 0.00 12,208 543.10 0.1
27.50 0.00 11,495 543.04 0.05
30.00 0.00 11,115 543.00 0.03
32.50 0.00 10,882 542.98 0.02
35.00 0.00 10,724 542.97 0.01
37.50 0.00 10,615 542.96 0.01
40.00 0.00 10,530 542.95 0.01
42.50 0.00 10,460 542.94 0.01
45.00 0.00 10,403 542.94 0.01
47.50 0.00 10,356 542.93 0.00
50.00 0.00 10,318 542.93 0.00
52.50 0.00 10,287 542.93 0.00
55.00 0.00 10,261 542.93 0.00
57.50 0.00 10,240 542.92 0.00
60.00 0.00 10,223 542.92 0.00
62.50 0.00 10,209 542.92 0.00
65.00 0.00 10,197 542.92 0.00
67.50 0.00 10,187 542.92 0.00

70.00 0.00 10,176 542.92 0.00
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Stage-Discharge for Pond 43P: pond 2-4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.04 544.04 1.48 545.06 243
542.02 0.00 543.04 0.06 544.06 1.51 545.08 244
542.04 0.00 543.06 0.07 544.08 1.53 545.10 2.46
542.06 0.00 543.08 0.09 544.10 1.56 545.12 247
542.08 0.00 543.10 0.1 544.12 1.58 545.14 2.49
542.10 0.00 543.12 0.13 54414 1.60 545.16 2.50
542.12 0.00 543.14 0.16 544.16 1.63 545.18 2.52
542.14 0.00 543.16 0.18 544.18 1.65 545.20 2.53
542.16 0.00 543.18 0.20 544.20 1.67 545.22 2.54
542.18 0.00 543.20 0.23 544.22 1.69 545.24 2.56
542.20 0.00 543.22 0.26 544.24 1.71 545.26 2.57
542.22 0.00 543.24 0.28 544.26 1.73 545.28 2.59
542.24 0.00 543.26 0.31 544.28 1.76 545.30 2.60
542.26 0.00 543.28 0.34 544.30 1.78 545.32 2.61
542.28 0.00 543.30 0.36 544.32 1.80 545.34 2.63
542.30 0.00 543.32 0.39 544.34 1.82 545.36 2.64
542.32 0.00 543.34 0.41 544.36 1.84 545.38 2.66
542.34 0.00 543.36 0.44 544.38 1.86 545.40 2.67
542.36 0.00 543.38 0.46 544.40 1.88 545.42 2.68
542.38 0.00 543.40 0.47 544.42 1.90 545.44 2.70
542.40 0.00 543.42 0.49 544.44 1.91 545.46 2.71
542.42 0.00 543.44 0.51 544.46 1.93 545.48 272
542.44 0.00 543.46 0.54 544.48 1.95 545.50 2.74
542.46 0.00 543.48 0.56 544.50 1.97 545.52 275
542.48 0.00 543.50 0.59 544.52 1.99 545.54 2.76
542.50 0.00 543.52 0.62 544.54 2.01 545.56 2,77
542.52 0.00 543.54 0.65 544.56 2.02 545.58 2.79
542.54 0.00 543.56 0.68 544.58 2.04 545.60 2.80
542.56 0.00 543.58 0.71 544.60 2.06 545.62 2.81
542.58 0.00 543.60 0.75 544.62 2.08 545.64 2.83
542.60 0.00 543.62 0.78 544.64 2.09 545.66 2.84
542.62 0.00 543.64 0.82 544.66 2.1 545.68 2.85
542.64 0.00 543.66 0.85 544.68 213 545.70 2.86
542.66 0.00 543.68 0.89 544.70 215 545.72 2.88
542.68 0.00 543.70 0.93 544.72 2.16 545.74 2.89
542.70 0.00 543.72 0.97 544.74 218 545.76 2.90
542.72 0.00 543.74 1.01 544.76 2.20 545.78 2.9
542.74 0.00 543.76 1.05 544.78 2.21 545.80 293
542.76 0.00 543.78 1.09 544.80 2.23 545.82 2.94
542.78 0.00 543.80 1.12 544.82 2.24 545.84 2.95
542.80 0.00 543.82 1.16 544.84 2.26 545.86 2.96
542.82 0.00 543.84 1.20 544.86 2.28 545.88 297
542.84 0.00 543.86 1.23 544.88 2.29 545.90 2.99
542.86 0.00 543.88 1.26 544.90 2.31 545.92 3.00
542.88 0.00 543.90 1.29 544.92 2.32 545.94 3.01
542.90 0.00 543.92 1.32 544.94 2.34 545.96 3.02
542.92 0.00 543.94 1.35 544.96 2.35 545.98 3.03
542.94 0.01 543.96 1.38 544.98 2.37 546.00 3.05
542.96 0.01 543.98 1.40 545.00 2.38
542.98 0.02 544.00 1.43 545.02 2.40
543.00 0.03 544.02 1.46 545.04 2.41
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Stage-Area-Storage for Pond 43P: pond 2-4

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 11,090 0 544.55 11,090 28,279
542.05 11,090 554 544.60 11,090 28,834
542.10 11,090 1,109 544.65 11,090 29,388
542.15 11,090 1,663 544.70 11,090 29,943
542.20 11,090 2,218 544.75 11,090 30,498
542.25 11,090 2,773 544.80 11,090 31,052
542.30 11,090 3,327 544.85 11,090 31,607
542.35 11,090 3,882 544.90 11,090 32,161
542.40 11,090 4,436 544.95 11,090 32,716
542.45 11,090 4,991 545.00 11,090 33,270
542.50 11,090 5,545 545.05 11,090 33,824
542.55 11,090 6,099 545.10 11,090 34,379
542.60 11,090 6,654 545.15 11,090 34,933
542.65 11,090 7,208 545.20 11,090 35,488
542.70 11,090 7,763 545.25 11,090 36,043
542.75 11,090 8,318 545.30 11,090 36,597
542.80 11,090 8,872 545.35 11,090 37,152
542.85 11,090 9,427 545.40 11,090 37,706
542.90 11,090 9,981 545.45 11,090 38,261
542.95 11,090 10,536 545.50 11,090 38,815
543.00 11,090 11,090 545.55 11,090 39,369
543.05 11,090 11,644 545.60 11,090 39,924
543.10 11,090 12,199 545.65 11,090 40,478
543.15 11,090 12,753 545.70 11,090 41,033
543.20 11,090 13,308 545.75 11,090 41,588
543.25 11,090 13,863 545.80 11,090 42,142
543.30 11,090 14,417 545.85 11,090 42,697
543.35 11,090 14,972 545.90 11,090 43,251
543.40 11,090 15,526 545.95 11,090 43,806
543.45 11,090 16,081 546.00 11,090 44,360
543.50 11,090 16,635
543.55 11,090 17,189
543.60 11,090 17,744
543.65 11,090 18,298
543.70 11,090 18,853
543.75 11,090 19,408
543.80 11,090 19,962
543.85 11,090 20,517
543.90 11,090 21,071
543.95 11,090 21,626
544.00 11,090 22,180
544.05 11,090 22,734
544.10 11,090 23,289
54415 11,090 23,843
544.20 11,090 24,398
544.25 11,090 24,953
544.30 11,090 25,507
544.35 11,090 26,062
544.40 11,090 26,616
544.45 11,090 27,171
544.50 11,090 27,725
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-4 Runoff Area=96,037 sf Runoff Depth=6.65"
Flow Length=1,912" Tc=10.1 min CN=78/98 Runoff=13.54 cfs 1.223 af

Subcatchment 45S: Basin 2-4 pe-development Runoff Area=96,036 sf Runoff Depth=5.04"
Flow Length=390" Tc=18.0 min CN=70/0 Runoff=8.80 cfs 0.925 af

Pond 43P: pond 2-4 Peak Elev=544.61' Storage=28,898 cf Inflow=13.54 cfs 1.223 af
Outflow=2.06 cfs 0.989 af

Total Runoff Area = 4.409 ac Runoff Volume = 2.148 af Average Runoff Depth = 5.85"
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Summary for Subcatchment 38S: Basin 2-4

[47] Hint: Peak is 497% of capacity of segment #3

Runoff = 13.54 cfs @ 12.17 hrs, Volume= 1.223 af, Depth= 6.65"
Routed to Pond 43P : pond 2-4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
26,461 98 Roofs, HSG C
11,090 98 Water Surface, 0% imp, HSG C
58,486 74  >75% Grass cover, Good, HSG C

96,037 83 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

54 100 0.0800 0.31 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.9 120 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.7 1,692 0.0390 7.60 2.72 Pipe Channel, pipe to basin
15.0" Round w/ 10.0" inside fill Area= 0.4 sf Perim=2.7' r=0.13'
n=0.010

10.1 1,912 Total
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Hydrograph for Subcatchment 38S: Basin 2-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.12 0.05

5.00 0.59 0.00 0.40 0.08

7.50 1.01 0.06 0.80 0.20
10.00 1.72 0.33 1.49 0.53
12.50 591 3.49 5.68 3.76
15.00 7.29 4.72 7.05 0.61
17.50 7.84 5.22 7.60 0.37
20.00 8.21 5.56 7.97 0.28
22.50 8.51 5.84 8.27 0.23
25.00 8.66 5.98 8.42 0.00
27.50 8.66 5.98 8.42 0.00
30.00 8.66 5.98 8.42 0.00
32.50 8.66 5.98 8.42 0.00
35.00 8.66 5.98 8.42 0.00
37.50 8.66 5.98 8.42 0.00
40.00 8.66 5.98 8.42 0.00
42.50 8.66 5.98 8.42 0.00
45.00 8.66 5.98 8.42 0.00
47.50 8.66 5.98 8.42 0.00
50.00 8.66 5.98 8.42 0.00
52.50 8.66 5.98 8.42 0.00
55.00 8.66 5.98 8.42 0.00
57.50 8.66 5.98 8.42 0.00
60.00 8.66 5.98 8.42 0.00
62.50 8.66 5.98 8.42 0.00
65.00 8.66 5.98 8.42 0.00
67.50 8.66 5.98 8.42 0.00

70.00 8.66 5.98 8.42 0.00
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Summary for Subcatchment 45S: Basin 2-4 pe-development

Runoff = 8.80cfs @ 12.27 hrs, Volume= 0.925 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
96,036 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.6 290 0.0720 1.34 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

18.0 390 Total

Subcatchment 45S: Basin 2-4 pe-development

Hydrograph
] [0 Runoff]
N | NOAA 24-hr D
/ 100-Year Rainfall=8.66"
& ] Runoff Area=96,036 sf
o] A unoff Volume=0.925 a
g ¥ unoff Depth=5.04"'
g ] Flow Length=390
4 (@ Tc= mi
| CN=70/0
X

1
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Hydrograph for Subcatchment 45S: Basin 2-4 pe-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02
10.00 1.72 0.14 0.00 0.23
12.50 591 2.74 0.00 4.89
15.00 7.29 3.86 0.00 0.58
17.50 7.84 4.33 0.00 0.35
20.00 8.21 4.64 0.00 0.26
22.50 8.51 4.90 0.00 0.22
25.00 8.66 5.04 0.00 0.00
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 43P: pond 2-4

Inflow Area = 2.205 ac, Inflow Depth = 6.65" for 100-Year event

Inflow = 13.54 cfs @ 12.17 hrs, Volume= 1.223 af

Outflow = 2.06 cfs @ 12.88 hrs, Volume= 0.989 af, Atten=85%, Lag=42.7 min
Primary = 2.06 cfs @ 12.88 hrs, Volume= 0.989 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 544.61' @ 12.88 hrs Surf.Area= 11,090 sf Storage= 28,898 cf

Plug-Flow detention time= 315.5 min calculated for 0.989 af (81% of inflow)
Center-of-Mass det. time= 233.6 min ( 1,024.6 - 791.0)

Volume Invert Avail.Storage Storage Description
#1 542.00' 44,360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 11,090 0 0
546.00 11,090 44,360 44,360
Device Routing Invert Outlet Devices
#1  Primary 542.90' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 543.40" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Primary OutFlow Max=2.06 cfs @ 12.88 hrs HW=544.61" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.14 cfs @ 5.81 fps)
2=0Orifice/Grate (Orifice Controls 0.92 cfs @ 4.71 fps)
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Pond 43P: pond 2-4

Hydrograph
sy e 8 Prmery
e b Inflow Area=2.205 ac
a0 Peak Elev=544.61'
" | Storage=28,898 cf

Flow (cfs)

p
//////////////A/ WWWW////////////////////////////////////
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Hydrograph for Pond 43P: pond 2-4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 542.00 0.00
2.50 0.05 230 542.02 0.00
5.00 0.08 842 542.08 0.00
7.50 0.20 2,004 542.18 0.00
10.00 0.53 4,895 542.44 0.00
12.50 3.76 27,974 544.52 1.99
15.00 0.61 22,882 544.06 1.51
17.50 0.37 17,535 543.58 0.71
20.00 0.28 15,336 543.38 0.46
22.50 0.23 14,139 543.27 0.33
25.00 0.00 12,960 543.17 0.19
27.50 0.00 11,837 543.07 0.08
30.00 0.00 11,305 543.02 0.04
32.50 0.00 11,003 542.99 0.03
35.00 0.00 10,806 542.97 0.02
37.50 0.00 10,672 542.96 0.01
40.00 0.00 10,576 542.95 0.01
42.50 0.00 10,498 542.95 0.01
45.00 0.00 10,434 542.94 0.01
47.50 0.00 10,382 542.94 0.01
50.00 0.00 10,339 542.93 0.00
52.50 0.00 10,304 542.93 0.00
55.00 0.00 10,275 542.93 0.00
57.50 0.00 10,252 542.92 0.00
60.00 0.00 10,233 542.92 0.00
62.50 0.00 10,217 542.92 0.00
65.00 0.00 10,204 542.92 0.00
67.50 0.00 10,193 542.92 0.00

70.00 0.00 10,182 542.92 0.00



Basin 2-4 without exfiltration

Proposed Basin 2-4 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 39

Stage-Discharge for Pond 43P: pond 2-4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
542.00 0.00 543.02 0.04 544.04 1.48 545.06 243
542.02 0.00 543.04 0.06 544.06 1.51 545.08 244
542.04 0.00 543.06 0.07 544.08 1.53 545.10 2.46
542.06 0.00 543.08 0.09 544.10 1.56 545.12 247
542.08 0.00 543.10 0.1 544.12 1.58 545.14 2.49
542.10 0.00 543.12 0.13 54414 1.60 545.16 2.50
542.12 0.00 543.14 0.16 544.16 1.63 545.18 2.52
542.14 0.00 543.16 0.18 544.18 1.65 545.20 2.53
542.16 0.00 543.18 0.20 544.20 1.67 545.22 2.54
542.18 0.00 543.20 0.23 544.22 1.69 545.24 2.56
542.20 0.00 543.22 0.26 544.24 1.71 545.26 2.57
542.22 0.00 543.24 0.28 544.26 1.73 545.28 2.59
542.24 0.00 543.26 0.31 544.28 1.76 545.30 2.60
542.26 0.00 543.28 0.34 544.30 1.78 545.32 2.61
542.28 0.00 543.30 0.36 544.32 1.80 545.34 2.63
542.30 0.00 543.32 0.39 544.34 1.82 545.36 2.64
542.32 0.00 543.34 0.41 544.36 1.84 545.38 2.66
542.34 0.00 543.36 0.44 544.38 1.86 545.40 2.67
542.36 0.00 543.38 0.46 544.40 1.88 545.42 2.68
542.38 0.00 543.40 0.47 544.42 1.90 545.44 2.70
542.40 0.00 543.42 0.49 544.44 1.91 545.46 2.71
542.42 0.00 543.44 0.51 544.46 1.93 545.48 272
542.44 0.00 543.46 0.54 544.48 1.95 545.50 2.74
542.46 0.00 543.48 0.56 544.50 1.97 545.52 275
542.48 0.00 543.50 0.59 544.52 1.99 545.54 2.76
542.50 0.00 543.52 0.62 544.54 2.01 545.56 2,77
542.52 0.00 543.54 0.65 544.56 2.02 545.58 2.79
542.54 0.00 543.56 0.68 544.58 2.04 545.60 2.80
542.56 0.00 543.58 0.71 544.60 2.06 545.62 2.81
542.58 0.00 543.60 0.75 544.62 2.08 545.64 2.83
542.60 0.00 543.62 0.78 544.64 2.09 545.66 2.84
542.62 0.00 543.64 0.82 544.66 2.1 545.68 2.85
542.64 0.00 543.66 0.85 544.68 213 545.70 2.86
542.66 0.00 543.68 0.89 544.70 215 545.72 2.88
542.68 0.00 543.70 0.93 544.72 2.16 545.74 2.89
542.70 0.00 543.72 0.97 544.74 218 545.76 2.90
542.72 0.00 543.74 1.01 544.76 2.20 545.78 2.9
542.74 0.00 543.76 1.05 544.78 2.21 545.80 293
542.76 0.00 543.78 1.09 544.80 2.23 545.82 2.94
542.78 0.00 543.80 1.12 544.82 2.24 545.84 2.95
542.80 0.00 543.82 1.16 544.84 2.26 545.86 2.96
542.82 0.00 543.84 1.20 544.86 2.28 545.88 297
542.84 0.00 543.86 1.23 544.88 2.29 545.90 2.99
542.86 0.00 543.88 1.26 544.90 2.31 545.92 3.00
542.88 0.00 543.90 1.29 544.92 2.32 545.94 3.01
542.90 0.00 543.92 1.32 544.94 2.34 545.96 3.02
542.92 0.00 543.94 1.35 544.96 2.35 545.98 3.03
542.94 0.01 543.96 1.38 544.98 2.37 546.00 3.05
542.96 0.01 543.98 1.40 545.00 2.38
542.98 0.02 544.00 1.43 545.02 2.40
543.00 0.03 544.02 1.46 545.04 2.41
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Stage-Area-Storage for Pond 43P: pond 2-4

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
542.00 11,090 0 544.55 11,090 28,279
542.05 11,090 554 544.60 11,090 28,834
542.10 11,090 1,109 544.65 11,090 29,388
542.15 11,090 1,663 544.70 11,090 29,943
542.20 11,090 2,218 544.75 11,090 30,498
542.25 11,090 2,773 544.80 11,090 31,052
542.30 11,090 3,327 544.85 11,090 31,607
542.35 11,090 3,882 544.90 11,090 32,161
542.40 11,090 4,436 544.95 11,090 32,716
542.45 11,090 4,991 545.00 11,090 33,270
542.50 11,090 5,545 545.05 11,090 33,824
542.55 11,090 6,099 545.10 11,090 34,379
542.60 11,090 6,654 545.15 11,090 34,933
542.65 11,090 7,208 545.20 11,090 35,488
542.70 11,090 7,763 545.25 11,090 36,043
542.75 11,090 8,318 545.30 11,090 36,597
542.80 11,090 8,872 545.35 11,090 37,152
542.85 11,090 9,427 545.40 11,090 37,706
542.90 11,090 9,981 545.45 11,090 38,261
542.95 11,090 10,536 545.50 11,090 38,815
543.00 11,090 11,090 545.55 11,090 39,369
543.05 11,090 11,644 545.60 11,090 39,924
543.10 11,090 12,199 545.65 11,090 40,478
543.15 11,090 12,753 545.70 11,090 41,033
543.20 11,090 13,308 545.75 11,090 41,588
543.25 11,090 13,863 545.80 11,090 42,142
543.30 11,090 14,417 545.85 11,090 42,697
543.35 11,090 14,972 545.90 11,090 43,251
543.40 11,090 15,526 545.95 11,090 43,806
543.45 11,090 16,081 546.00 11,090 44,360
543.50 11,090 16,635
543.55 11,090 17,189
543.60 11,090 17,744
543.65 11,090 18,298
543.70 11,090 18,853
543.75 11,090 19,408
543.80 11,090 19,962
543.85 11,090 20,517
543.90 11,090 21,071
543.95 11,090 21,626
544.00 11,090 22,180
544.05 11,090 22,734
544.10 11,090 23,289
54415 11,090 23,843
544.20 11,090 24,398
544.25 11,090 24,953
544.30 11,090 25,507
544.35 11,090 26,062
544.40 11,090 26,616
544.45 11,090 27,171
544.50 11,090 27,725
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.385 98 Roofs, HSG C (38S)
0.265 98 Water Surface, 0% imp, HSG C (38S)
1.650 70 Woods, Good, HSG C (42S)
3.300 84 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

3.300 HSG C 388, 428

0.000 HSG D

0.000 Other

3.300 TOTAL AREA
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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 1.385 0.000 0.000 1.385 Roofs 38S
0.000 0.000 0.265 0.000 0.000 0.265 Water Surface, 0% imp 38S
0.000 0.000 1.650 0.000 0.000 1.650 Woods, Good 428
0.000 0.000 3.300 0.000 0.000 3.300 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 38S 0.00 0.00 920.0 0.0410 0.013 0.0 12.0 8.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-5 Runoff Area=71,875 sf Runoff Depth=3.21"
Flow Length=1,020" Tc=10.0 min CN=98/98 Runoff=4.60 cfs 0.441 af

Subcatchment 42S: Basin 2-5 predevelopment Runoff Area=71,875 sf Runoff Depth=0.97"
Flow Length=220" Tc=13.2 min CN=70/0 Runoff=1.34 cfs 0.134 af

Pond 39P: pond 2-5 Peak Elev=541.77" Storage=14,645 cf Inflow=4.60 cfs 0.441 af
Outflow=0.19 cfs 0.171 af

Total Runoff Area = 3.300 ac Runoff Volume = 0.574 af Average Runoff Depth = 2.09"
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Summary for Subcatchment 38S: Basin 2-5

[47] Hint: Peak is 388% of capacity of segment #2

Runoff = 460cfs@ 12.17 hrs, Volume= 0.441 af, Depth= 3.21"
Routed to Pond 39P : pond 2-5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

60,317 98 Roofs, HSG C
11,558 98 Water Surface, 0% imp, HSG C

71,875 98 Weighted Average

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

1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"

3.0 920 0.0410 5.17 1.18 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.013

4.5 1,020 Total, Increased to minimum Tc = 10.0 min

Subcatchment 38S: Basin 2-5
Hydrograph
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Hydrograph for Subcatchment 38S: Basin 2-5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.02 0.02 0.03

5.00 0.24 0.09 0.09 0.07

7.50 0.40 0.23 0.23 0.12
10.00 0.68 0.49 0.49 0.24
12.50 2.35 212 212 1.22
15.00 2.89 2.66 2.66 0.19
17.50 3.1 2.88 2.88 0.12
20.00 3.26 3.03 3.03 0.09
22.50 3.38 3.15 3.15 0.07
25.00 3.44 3.21 3.21 0.00
27.50 3.44 3.21 3.21 0.00
30.00 3.44 3.21 3.21 0.00
32.50 3.44 3.21 3.21 0.00
35.00 3.44 3.21 3.21 0.00
37.50 3.44 3.21 3.21 0.00
40.00 3.44 3.21 3.21 0.00
42.50 3.44 3.21 3.21 0.00
45.00 3.44 3.21 3.21 0.00
47.50 3.44 3.21 3.21 0.00
50.00 3.44 3.21 3.21 0.00
52.50 3.44 3.21 3.21 0.00
55.00 3.44 3.21 3.21 0.00
57.50 3.44 3.21 3.21 0.00
60.00 3.44 3.21 3.21 0.00
62.50 3.44 3.21 3.21 0.00
65.00 3.44 3.21 3.21 0.00
67.50 3.44 3.21 3.21 0.00

70.00 3.44 3.21 3.21 0.00
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Summary for Subcatchment 42S: Basin 2-5 predevelopment

Runoff = 1.34 cfs @ 12.22 hrs, Volume= 0.134 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
71,875 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.9 100 0.0800 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.3 120 0.1000 1.58 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.2 220 Total

Subcatchment 42S: Basin 2-5 predevelopment
Hydrograph
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Hydrograph for Subcatchment 42S: Basin 2-5 predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 0.60
15.00 2.89 0.66 0.00 0.1
17.50 3.1 0.78 0.00 0.07
20.00 3.26 0.86 0.00 0.05
22.50 3.38 0.93 0.00 0.04
25.00 3.44 0.97 0.00 0.00
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 39P: pond 2-5

Inflow Area = 1.650 ac, Inflow Depth = 3.21" for 2-Year event

Inflow = 460cfs @ 12.17 hrs, Volume= 0.441 af

Outflow = 0.19 cfs @ 15.07 hrs, Volume= 0.171 af, Atten=96%, Lag= 174.2 min
Primary = 0.19cfs @ 15.07 hrs, Volume= 0.171 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 541.77' @ 15.07 hrs Surf.Area= 11,558 sf Storage= 14,645 cf

Plug-Flow detention time= 707.2 min calculated for 0.171 af (39% of inflow)
Center-of-Mass det. time= 539.3 min ( 1,299.8 - 760.4 )

Volume Invert Avail.Storage Storage Description
#1 540.50' 40,453 cf 540 (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
540.50 11,558 0 0
544.00 11,558 40,453 40,453
Device Routing Invert Outlet Devices
#1  Primary 541.50' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.19 cfs @ 15.07 hrs HW=541.77" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.19 cfs @ 1.76 fps)
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Pond 39P: pond 2-5
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Hydrograph for Pond 39P: pond 2-5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.03 76 540.51 0.00
5.00 0.07 530 540.55 0.00
7.50 0.12 1,319 540.61 0.00
10.00 0.24 2,776 540.74 0.00
12.50 1.22 12,084 541.55 0.01
15.00 0.19 14,644 541.77 0.19
17.50 0.12 14,394 541.75 0.16
20.00 0.09 14,003 541.71 0.12
22.50 0.07 13,728 541.69 0.10
25.00 0.00 13,337 541.65 0.07
27.50 0.00 12,871 541.61 0.04
30.00 0.00 12,590 541.59 0.02
32.50 0.00 12,406 541.57 0.02
35.00 0.00 12,273 541.56 0.01
37.50 0.00 12,176 541.55 0.01
40.00 0.00 12,104 541.55 0.01
42.50 0.00 12,044 541.54 0.01
45.00 0.00 11,992 541.54 0.01
47.50 0.00 11,948 541.53 0.00
50.00 0.00 11,911 541.53 0.00
52.50 0.00 11,879 541.53 0.00
55.00 0.00 11,851 541.53 0.00
57.50 0.00 11,828 541.52 0.00
60.00 0.00 11,808 541.52 0.00
62.50 0.00 11,791 541.52 0.00
65.00 0.00 11,776 541.52 0.00
67.50 0.00 11,764 541.52 0.00

70.00 0.00 11,753 541.52 0.00
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Stage-Discharge for Pond 39P: pond 2-5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.84 543.56 1.27
540.52 0.00 541.54 0.01 542.56 0.85 543.58 1.28
540.54 0.00 541.56 0.01 542.58 0.86 543.60 1.29
540.56 0.00 541.58 0.02 542.60 0.87 543.62 1.29
540.58 0.00 541.60 0.03 542.62 0.88 543.64 1.30
540.60 0.00 541.62 0.04 542.64 0.89 543.66 1.31
540.62 0.00 541.64 0.06 542.66 0.90 543.68 1.31
540.64 0.00 541.66 0.07 542.68 0.91 543.70 1.32
540.66 0.00 541.68 0.09 542.70 0.92 543.72 1.33
540.68 0.00 541.70 0.1 542.72 0.93 543.74 1.33
540.70 0.00 541.72 0.13 542.74 0.94 543.76 1.34
540.72 0.00 541.74 0.16 542.76 0.95 543.78 1.35
540.74 0.00 541.76 0.18 542.78 0.96 543.80 1.35
540.76 0.00 541.78 0.20 542.80 0.97 543.82 1.36
540.78 0.00 541.80 0.23 542.82 0.98 543.84 1.37
540.80 0.00 541.82 0.26 542.84 0.99 543.86 1.37
540.82 0.00 541.84 0.28 542.86 1.00 543.88 1.38
540.84 0.00 541.86 0.31 542.88 1.00 543.90 1.39
540.86 0.00 541.88 0.34 542.90 1.01 543.92 1.39
540.88 0.00 541.90 0.36 542.92 1.02 543.94 1.40
540.90 0.00 541.92 0.39 542.94 1.03 543.96 1.41
540.92 0.00 541.94 0.41 542.96 1.04 543.98 1.41
540.94 0.00 541.96 0.44 542.98 1.05 544.00 1.42
540.96 0.00 541.98 0.46 543.00 1.06
540.98 0.00 542.00 0.47 543.02 1.07
541.00 0.00 542.02 0.49 543.04 1.07
541.02 0.00 542.04 0.51 543.06 1.08
541.04 0.00 542.06 0.53 543.08 1.09
541.06 0.00 542.08 0.54 543.10 1.10
541.08 0.00 542.10 0.56 543.12 1.1
541.10 0.00 542.12 0.58 543.14 1.1
541.12 0.00 542.14 0.59 543.16 1.12
541.14 0.00 542.16 0.61 543.18 1.13
541.16 0.00 542.18 0.62 543.20 1.14
541.18 0.00 542.20 0.63 543.22 1.15
541.20 0.00 542.22 0.65 543.24 1.15
541.22 0.00 542.24 0.66 543.26 1.16
541.24 0.00 542.26 0.68 543.28 1.17
541.26 0.00 542.28 0.69 543.30 1.18
541.28 0.00 542.30 0.70 543.32 1.18
541.30 0.00 542.32 0.71 543.34 1.19
541.32 0.00 542.34 0.73 543.36 1.20
541.34 0.00 542.36 0.74 543.38 1.21
541.36 0.00 542.38 0.75 543.40 1.21
541.38 0.00 542.40 0.76 543.42 1.22
541.40 0.00 542.42 0.77 543.44 1.23
541.42 0.00 542.44 0.79 543.46 1.24
541.44 0.00 542.46 0.80 543.48 1.24
541.46 0.00 542.48 0.81 543.50 1.25
541.48 0.00 542.50 0.82 543.52 1.26
541.50 0.00 542.52 0.83 543.54 1.26
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Stage-Area-Storage for Pond 39P: pond 2-5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 11,558 0 543.05 11,558 29,473
540.55 11,558 578 543.10 11,558 30,051
540.60 11,558 1,156 543.15 11,558 30,629
540.65 11,558 1,734 543.20 11,558 31,207
540.70 11,558 2,312 543.25 11,558 31,785
540.75 11,558 2,890 543.30 11,558 32,362
540.80 11,558 3,467 543.35 11,558 32,940
540.85 11,558 4,045 543.40 11,558 33,518
540.90 11,558 4,623 543.45 11,558 34,096
540.95 11,558 5,201 543.50 11,558 34,674
541.00 11,558 5,779 543.55 11,558 35,252
541.05 11,558 6,357 543.60 11,558 35,830
541.10 11,558 6,935 543.65 11,558 36,408
541.15 11,558 7,513 543.70 11,558 36,986
541.20 11,558 8,091 543.75 11,558 37,564
541.25 11,558 8,669 543.80 11,558 38,141
541.30 11,558 9,246 543.85 11,558 38,719
541.35 11,558 9,824 543.90 11,558 39,297
541.40 11,558 10,402 543.95 11,558 39,875
541.45 11,558 10,980 544.00 11,558 40,453
541.50 11,558 11,558
541.55 11,558 12,136
541.60 11,558 12,714
541.65 11,558 13,292
541.70 11,558 13,870
541.75 11,558 14,448
541.80 11,558 15,025
541.85 11,558 15,603
541.90 11,558 16,181
541.95 11,558 16,759
542.00 11,558 17,337
542.05 11,558 17,915
542.10 11,558 18,493
542.15 11,558 19,071
542.20 11,558 19,649
542.25 11,558 20,227
542.30 11,558 20,804
542.35 11,558 21,382
542.40 11,558 21,960
542.45 11,558 22,538
542.50 11,558 23,116
542.55 11,558 23,694
542.60 11,558 24,272
542.65 11,558 24,850
542.70 11,558 25,428
542.75 11,558 26,006
542.80 11,558 26,583
542.85 11,558 27,161
542.90 11,558 27,739
542.95 11,558 28,317
543.00 11,558 28,895
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-5 Runoff Area=71,875 sf Runoff Depth=4.98"
Flow Length=1,020" Tc=10.0 min CN=98/98 Runoff=7.02 cfs 0.685 af

Subcatchment 42S: Basin 2-5 predevelopment Runoff Area=71,875 sf Runoff Depth=2.20"
Flow Length=220" Tc=13.2 min CN=70/0 Runoff=3.24 cfs 0.303 af

Pond 39P: pond 2-5 Peak Elev=542.21" Storage=19,784 cf Inflow=7.02 cfs 0.685 af
Outflow=0.64 cfs 0.415 af

Total Runoff Area = 3.300 ac Runoff Volume = 0.988 af Average Runoff Depth = 3.59"
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Summary for Subcatchment 38S: Basin 2-5

[47] Hint: Peak is 593% of capacity of segment #2

Runoff = 7.02cfs @ 12.17 hrs, Volume= 0.685 af, Depth= 4.98"
Routed to Pond 39P : pond 2-5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

60,317 98 Roofs, HSG C
11,558 98 Water Surface, 0% imp, HSG C

71,875 98 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"
3.0 920 0.0410 5.17 1.18 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.013

4.5 1,020 Total, Increased to minimum Tc = 10.0 min

Subcatchment 38S: Basin 2-5
Hydrograph
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Hydrograph for Subcatchment 38S: Basin 2-5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.04 0.04 0.07

5.00 0.36 0.19 0.19 0.12

7.50 0.61 0.42 0.42 0.19
10.00 1.03 0.82 0.82 0.38
12.50 3.57 3.33 3.33 1.86
15.00 4.39 4.16 4.16 0.30
17.50 4.73 4.49 4.49 0.18
20.00 4.95 4.71 4.71 0.13
22.50 5.13 4.89 4.89 0.1
25.00 5.22 4.98 4.98 0.00
27.50 5.22 4.98 4.98 0.00
30.00 5.22 4.98 4.98 0.00
32.50 5.22 4.98 4.98 0.00
35.00 5.22 4.98 4.98 0.00
37.50 5.22 4.98 4.98 0.00
40.00 5.22 4.98 4.98 0.00
42.50 5.22 4.98 4.98 0.00
45.00 5.22 4.98 4.98 0.00
47.50 5.22 4.98 4.98 0.00
50.00 5.22 4.98 4.98 0.00
52.50 5.22 4.98 4.98 0.00
55.00 5.22 4.98 4.98 0.00
57.50 5.22 4.98 4.98 0.00
60.00 5.22 4.98 4.98 0.00
62.50 5.22 4.98 4.98 0.00
65.00 5.22 4.98 4.98 0.00
67.50 5.22 4.98 4.98 0.00

70.00 5.22 4.98 4.98 0.00
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Summary for Subcatchment 42S: Basin 2-5 predevelopment

Runoff = 3.24 cfs @ 12.22 hrs, Volume= 0.303 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
71,875 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.9 100 0.0800 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.3 120 0.1000 1.58 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.2 220 Total

Subcatchment 42S: Basin 2-5 predevelopment
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Hydrograph for Subcatchment 42S: Basin 2-5 predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.02
12.50 3.57 1.05 0.00 1.32
15.00 4.39 1.60 0.00 0.21
17.50 4.73 1.83 0.00 0.13
20.00 4.95 2.00 0.00 0.10
22.50 5.13 213 0.00 0.08
25.00 5.22 2.20 0.00 0.00
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

70.00 5.22 2.20 0.00 0.00
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Summary for Pond 39P: pond 2-5

Inflow Area = 1.650 ac, Inflow Depth = 4.98" for 10-Year event

Inflow = 7.02cfs @ 12.17 hrs, Volume= 0.685 af

Outflow = 0.64 cfs @ 13.37 hrs, Volume= 0.415 af, Atten=91%, Lag= 72.0 min
Primary = 0.64 cfs @ 13.37 hrs, Volume= 0.415 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=542.21' @ 13.37 hrs Surf.Area= 11,558 sf Storage= 19,784 cf

Plug-Flow detention time= 486.9 min calculated for 0.415 af (61% of inflow)
Center-of-Mass det. time= 365.6 min ( 1,117.8 - 752.2)

Volume Invert Avail.Storage Storage Description
#1 540.50' 40,453 cf 540 (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
540.50 11,558 0 0
544.00 11,558 40,453 40,453
Device Routing Invert Outlet Devices
#1  Primary 541.50' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.64 cfs @ 13.37 hrs HW=542.21" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.64 cfs @ 3.27 fps)
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Pond 39P: pond 2-5

Hydrograph
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Hydrograph for Pond 39P: pond 2-5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.07 226 540.52 0.00
5.00 0.12 1,084 540.59 0.00
7.50 0.19 2,406 540.71 0.00
10.00 0.38 4,725 540.91 0.00
12.50 1.86 18,470 542.10 0.56
15.00 0.30 18,651 542.11 0.57
17.50 0.18 16,385 541.92 0.39
20.00 0.13 15,044 541.80 0.23
22.50 0.1 14,406 541.75 0.16
25.00 0.00 13,769 541.69 0.10
27.50 0.00 13,102 541.63 0.05
30.00 0.00 12,733 541.60 0.03
32.50 0.00 12,503 541.58 0.02
35.00 0.00 12,344 541.57 0.02
37.50 0.00 12,227 541.56 0.01
40.00 0.00 12,143 541.55 0.01
42.50 0.00 12,077 541.54 0.01
45.00 0.00 12,021 541.54 0.01
47.50 0.00 11,973 541.54 0.00
50.00 0.00 11,931 541.53 0.00
52.50 0.00 11,896 541.53 0.00
55.00 0.00 11,866 541.53 0.00
57.50 0.00 11,841 541.52 0.00
60.00 0.00 11,819 541.52 0.00
62.50 0.00 11,800 541.52 0.00
65.00 0.00 11,784 541.52 0.00
67.50 0.00 11,771 541.52 0.00

70.00 0.00 11,759 541.52 0.00
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Stage-Discharge for Pond 39P: pond 2-5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.84 543.56 1.27
540.52 0.00 541.54 0.01 542.56 0.85 543.58 1.28
540.54 0.00 541.56 0.01 542.58 0.86 543.60 1.29
540.56 0.00 541.58 0.02 542.60 0.87 543.62 1.29
540.58 0.00 541.60 0.03 542.62 0.88 543.64 1.30
540.60 0.00 541.62 0.04 542.64 0.89 543.66 1.31
540.62 0.00 541.64 0.06 542.66 0.90 543.68 1.31
540.64 0.00 541.66 0.07 542.68 0.91 543.70 1.32
540.66 0.00 541.68 0.09 542.70 0.92 543.72 1.33
540.68 0.00 541.70 0.1 542.72 0.93 543.74 1.33
540.70 0.00 541.72 0.13 542.74 0.94 543.76 1.34
540.72 0.00 541.74 0.16 542.76 0.95 543.78 1.35
540.74 0.00 541.76 0.18 542.78 0.96 543.80 1.35
540.76 0.00 541.78 0.20 542.80 0.97 543.82 1.36
540.78 0.00 541.80 0.23 542.82 0.98 543.84 1.37
540.80 0.00 541.82 0.26 542.84 0.99 543.86 1.37
540.82 0.00 541.84 0.28 542.86 1.00 543.88 1.38
540.84 0.00 541.86 0.31 542.88 1.00 543.90 1.39
540.86 0.00 541.88 0.34 542.90 1.01 543.92 1.39
540.88 0.00 541.90 0.36 542.92 1.02 543.94 1.40
540.90 0.00 541.92 0.39 542.94 1.03 543.96 1.41
540.92 0.00 541.94 0.41 542.96 1.04 543.98 1.41
540.94 0.00 541.96 0.44 542.98 1.05 544.00 1.42
540.96 0.00 541.98 0.46 543.00 1.06
540.98 0.00 542.00 0.47 543.02 1.07
541.00 0.00 542.02 0.49 543.04 1.07
541.02 0.00 542.04 0.51 543.06 1.08
541.04 0.00 542.06 0.53 543.08 1.09
541.06 0.00 542.08 0.54 543.10 1.10
541.08 0.00 542.10 0.56 543.12 1.1
541.10 0.00 542.12 0.58 543.14 1.1
541.12 0.00 542.14 0.59 543.16 1.12
541.14 0.00 542.16 0.61 543.18 1.13
541.16 0.00 542.18 0.62 543.20 1.14
541.18 0.00 542.20 0.63 543.22 1.15
541.20 0.00 542.22 0.65 543.24 1.15
541.22 0.00 542.24 0.66 543.26 1.16
541.24 0.00 542.26 0.68 543.28 1.17
541.26 0.00 542.28 0.69 543.30 1.18
541.28 0.00 542.30 0.70 543.32 1.18
541.30 0.00 542.32 0.71 543.34 1.19
541.32 0.00 542.34 0.73 543.36 1.20
541.34 0.00 542.36 0.74 543.38 1.21
541.36 0.00 542.38 0.75 543.40 1.21
541.38 0.00 542.40 0.76 543.42 1.22
541.40 0.00 542.42 0.77 543.44 1.23
541.42 0.00 542.44 0.79 543.46 1.24
541.44 0.00 542.46 0.80 543.48 1.24
541.46 0.00 542.48 0.81 543.50 1.25
541.48 0.00 542.50 0.82 543.52 1.26
541.50 0.00 542.52 0.83 543.54 1.26
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Stage-Area-Storage for Pond 39P: pond 2-5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 11,558 0 543.05 11,558 29,473
540.55 11,558 578 543.10 11,558 30,051
540.60 11,558 1,156 543.15 11,558 30,629
540.65 11,558 1,734 543.20 11,558 31,207
540.70 11,558 2,312 543.25 11,558 31,785
540.75 11,558 2,890 543.30 11,558 32,362
540.80 11,558 3,467 543.35 11,558 32,940
540.85 11,558 4,045 543.40 11,558 33,518
540.90 11,558 4,623 543.45 11,558 34,096
540.95 11,558 5,201 543.50 11,558 34,674
541.00 11,558 5,779 543.55 11,558 35,252
541.05 11,558 6,357 543.60 11,558 35,830
541.10 11,558 6,935 543.65 11,558 36,408
541.15 11,558 7,513 543.70 11,558 36,986
541.20 11,558 8,091 543.75 11,558 37,564
541.25 11,558 8,669 543.80 11,558 38,141
541.30 11,558 9,246 543.85 11,558 38,719
541.35 11,558 9,824 543.90 11,558 39,297
541.40 11,558 10,402 543.95 11,558 39,875
541.45 11,558 10,980 544.00 11,558 40,453
541.50 11,558 11,558
541.55 11,558 12,136
541.60 11,558 12,714
541.65 11,558 13,292
541.70 11,558 13,870
541.75 11,558 14,448
541.80 11,558 15,025
541.85 11,558 15,603
541.90 11,558 16,181
541.95 11,558 16,759
542.00 11,558 17,337
542.05 11,558 17,915
542.10 11,558 18,493
542.15 11,558 19,071
542.20 11,558 19,649
542.25 11,558 20,227
542.30 11,558 20,804
542.35 11,558 21,382
542.40 11,558 21,960
542.45 11,558 22,538
542.50 11,558 23,116
542.55 11,558 23,694
542.60 11,558 24,272
542.65 11,558 24,850
542.70 11,558 25,428
542.75 11,558 26,006
542.80 11,558 26,583
542.85 11,558 27,161
542.90 11,558 27,739
542.95 11,558 28,317
543.00 11,558 28,895
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-5 Runoff Area=71,875 sf Runoff Depth=8.42"
Flow Length=1,020" Tc=10.0 min CN=98/98 Runoff=11.68 cfs 1.158 af

Subcatchment 42S: Basin 2-5 predevelopment Runoff Area=71,875 sf Runoff Depth=5.04"
Flow Length=220" Tc=13.2 min CN=70/0 Runoff=7.48 cfs 0.693 af

Pond 39P: pond 2-5 Peak Elev=543.27' Storage=31,977 cf Inflow=11.68 cfs 1.158 af
Outflow=1.16 cfs 0.888 af

Total Runoff Area = 3.300 ac Runoff Volume = 1.850 af Average Runoff Depth = 6.73"
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Summary for Subcatchment 38S: Basin 2-5

[47] Hint: Peak is 987% of capacity of segment #2

Runoff = 11.68 cfs @ 12.17 hrs, Volume= 1.158 af, Depth= 8.42"
Routed to Pond 39P : pond 2-5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

60,317 98 Roofs, HSG C
11,558 98 Water Surface, 0% imp, HSG C

71,875 98 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"
3.0 920 0.0410 5.17 1.18 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.013

4.5 1,020 Total, Increased to minimum Tc = 10.0 min

Subcatchment 38S: Basin 2-5

Hydrograph
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Hydrograph for Subcatchment 38S: Basin 2-5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.12 0.12 0.15

5.00 0.59 0.40 0.40 0.22

7.50 1.01 0.80 0.80 0.33
10.00 1.72 1.49 1.49 0.64
12.50 591 5.68 5.68 3.10
15.00 7.29 7.05 7.05 0.49
17.50 7.84 7.60 7.60 0.30
20.00 8.21 7.97 7.97 0.22
22.50 8.51 8.27 8.27 0.18
25.00 8.66 8.42 8.42 0.00
27.50 8.66 8.42 8.42 0.00
30.00 8.66 8.42 8.42 0.00
32.50 8.66 8.42 8.42 0.00
35.00 8.66 8.42 8.42 0.00
37.50 8.66 8.42 8.42 0.00
40.00 8.66 8.42 8.42 0.00
42.50 8.66 8.42 8.42 0.00
45.00 8.66 8.42 8.42 0.00
47.50 8.66 8.42 8.42 0.00
50.00 8.66 8.42 8.42 0.00
52.50 8.66 8.42 8.42 0.00
55.00 8.66 8.42 8.42 0.00
57.50 8.66 8.42 8.42 0.00
60.00 8.66 8.42 8.42 0.00
62.50 8.66 8.42 8.42 0.00
65.00 8.66 8.42 8.42 0.00
67.50 8.66 8.42 8.42 0.00

70.00 8.66 8.42 8.42 0.00
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Summary for Subcatchment 42S: Basin 2-5 predevelopment

Runoff = 7.48 cfs @ 12.21 hrs, Volume= 0.693 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
71,875 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.9 100 0.0800 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.3 120 0.1000 1.58 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

13.2 220 Total

Subcatchment 42S: Basin 2-5 predevelopment

Hydrograph
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Hydrograph for Subcatchment 42S: Basin 2-5 predevelopment

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02
10.00 1.72 0.14 0.00 0.18
12.50 591 2.74 0.00 2.84
15.00 7.29 3.86 0.00 0.42
17.50 7.84 4.33 0.00 0.26
20.00 8.21 4.64 0.00 0.19
22.50 8.51 4.90 0.00 0.16
25.00 8.66 5.04 0.00 0.00
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 39P: pond 2-5

Inflow Area = 1.650 ac, Inflow Depth = 8.42" for 100-Year event

Inflow = 11.68 cfs @ 12.17 hrs, Volume= 1.158 af

Outflow = 116 cfs @ 13.26 hrs, Volume= 0.888 af, Atten=90%, Lag= 65.6 min
Primary = 116 cfs @ 13.26 hrs, Volume= 0.888 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.27' @ 13.26 hrs Surf.Area= 11,558 sf Storage= 31,977 cf

Plug-Flow detention time= 438.9 min calculated for 0.888 af (77% of inflow)
Center-of-Mass det. time= 346.1 min ( 1,090.8 - 744.7 )

Volume Invert Avail.Storage Storage Description
#1 540.50' 40,453 cf 540 (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
540.50 11,558 0 0
544.00 11,558 40,453 40,453
Device Routing Invert Outlet Devices
#1  Primary 541.50' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.16 cfs @ 13.26 hrs HW=543.27' (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.16 cfs @ 5.93 fps)
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Pond 39P: pond 2-5

Hydrograph
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Hydrograph for Pond 39P: pond 2-5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.15 624 540.55 0.00
5.00 0.22 2,288 540.70 0.00
7.50 0.33 4,628 540.90 0.00
10.00 0.64 8,585 541.24 0.00
12.50 3.10 30,146 543.11 1.10
15.00 0.49 29,442 543.05 1.08
17.50 0.30 24,098 542.58 0.86
20.00 0.22 19,608 542.20 0.63
22.50 0.18 16,724 541.95 0.42
25.00 0.00 14,856 541.79 0.21
27.50 0.00 13,607 541.68 0.09
30.00 0.00 13,017 541.63 0.05
32.50 0.00 12,682 541.60 0.03
35.00 0.00 12,469 541.58 0.02
37.50 0.00 12,319 541.57 0.01
40.00 0.00 12,209 541.56 0.01
42.50 0.00 12,129 541.55 0.01
45.00 0.00 12,066 541.54 0.01
47.50 0.00 12,011 541.54 0.01
50.00 0.00 11,964 541.54 0.00
52.50 0.00 11,925 541.53 0.00
55.00 0.00 11,890 541.53 0.00
57.50 0.00 11,861 541.53 0.00
60.00 0.00 11,836 541.52 0.00
62.50 0.00 11,815 541.52 0.00
65.00 0.00 11,797 541.52 0.00
67.50 0.00 11,782 541.52 0.00

70.00 0.00 11,768 541.52 0.00
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Stage-Discharge for Pond 39P: pond 2-5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.84 543.56 1.27
540.52 0.00 541.54 0.01 542.56 0.85 543.58 1.28
540.54 0.00 541.56 0.01 542.58 0.86 543.60 1.29
540.56 0.00 541.58 0.02 542.60 0.87 543.62 1.29
540.58 0.00 541.60 0.03 542.62 0.88 543.64 1.30
540.60 0.00 541.62 0.04 542.64 0.89 543.66 1.31
540.62 0.00 541.64 0.06 542.66 0.90 543.68 1.31
540.64 0.00 541.66 0.07 542.68 0.91 543.70 1.32
540.66 0.00 541.68 0.09 542.70 0.92 543.72 1.33
540.68 0.00 541.70 0.1 542.72 0.93 543.74 1.33
540.70 0.00 541.72 0.13 542.74 0.94 543.76 1.34
540.72 0.00 541.74 0.16 542.76 0.95 543.78 1.35
540.74 0.00 541.76 0.18 542.78 0.96 543.80 1.35
540.76 0.00 541.78 0.20 542.80 0.97 543.82 1.36
540.78 0.00 541.80 0.23 542.82 0.98 543.84 1.37
540.80 0.00 541.82 0.26 542.84 0.99 543.86 1.37
540.82 0.00 541.84 0.28 542.86 1.00 543.88 1.38
540.84 0.00 541.86 0.31 542.88 1.00 543.90 1.39
540.86 0.00 541.88 0.34 542.90 1.01 543.92 1.39
540.88 0.00 541.90 0.36 542.92 1.02 543.94 1.40
540.90 0.00 541.92 0.39 542.94 1.03 543.96 1.41
540.92 0.00 541.94 0.41 542.96 1.04 543.98 1.41
540.94 0.00 541.96 0.44 542.98 1.05 544.00 1.42
540.96 0.00 541.98 0.46 543.00 1.06
540.98 0.00 542.00 0.47 543.02 1.07
541.00 0.00 542.02 0.49 543.04 1.07
541.02 0.00 542.04 0.51 543.06 1.08
541.04 0.00 542.06 0.53 543.08 1.09
541.06 0.00 542.08 0.54 543.10 1.10
541.08 0.00 542.10 0.56 543.12 1.1
541.10 0.00 542.12 0.58 543.14 1.1
541.12 0.00 542.14 0.59 543.16 1.12
541.14 0.00 542.16 0.61 543.18 1.13
541.16 0.00 542.18 0.62 543.20 1.14
541.18 0.00 542.20 0.63 543.22 1.15
541.20 0.00 542.22 0.65 543.24 1.15
541.22 0.00 542.24 0.66 543.26 1.16
541.24 0.00 542.26 0.68 543.28 1.17
541.26 0.00 542.28 0.69 543.30 1.18
541.28 0.00 542.30 0.70 543.32 1.18
541.30 0.00 542.32 0.71 543.34 1.19
541.32 0.00 542.34 0.73 543.36 1.20
541.34 0.00 542.36 0.74 543.38 1.21
541.36 0.00 542.38 0.75 543.40 1.21
541.38 0.00 542.40 0.76 543.42 1.22
541.40 0.00 542.42 0.77 543.44 1.23
541.42 0.00 542.44 0.79 543.46 1.24
541.44 0.00 542.46 0.80 543.48 1.24
541.46 0.00 542.48 0.81 543.50 1.25
541.48 0.00 542.50 0.82 543.52 1.26
541.50 0.00 542.52 0.83 543.54 1.26
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Stage-Area-Storage for Pond 39P: pond 2-5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 11,558 0 543.05 11,558 29,473
540.55 11,558 578 543.10 11,558 30,051
540.60 11,558 1,156 543.15 11,558 30,629
540.65 11,558 1,734 543.20 11,558 31,207
540.70 11,558 2,312 543.25 11,558 31,785
540.75 11,558 2,890 543.30 11,558 32,362
540.80 11,558 3,467 543.35 11,558 32,940
540.85 11,558 4,045 543.40 11,558 33,518
540.90 11,558 4,623 543.45 11,558 34,096
540.95 11,558 5,201 543.50 11,558 34,674
541.00 11,558 5,779 543.55 11,558 35,252
541.05 11,558 6,357 543.60 11,558 35,830
541.10 11,558 6,935 543.65 11,558 36,408
541.15 11,558 7,513 543.70 11,558 36,986
541.20 11,558 8,091 543.75 11,558 37,564
541.25 11,558 8,669 543.80 11,558 38,141
541.30 11,558 9,246 543.85 11,558 38,719
541.35 11,558 9,824 543.90 11,558 39,297
541.40 11,558 10,402 543.95 11,558 39,875
541.45 11,558 10,980 544.00 11,558 40,453
541.50 11,558 11,558
541.55 11,558 12,136
541.60 11,558 12,714
541.65 11,558 13,292
541.70 11,558 13,870
541.75 11,558 14,448
541.80 11,558 15,025
541.85 11,558 15,603
541.90 11,558 16,181
541.95 11,558 16,759
542.00 11,558 17,337
542.05 11,558 17,915
542.10 11,558 18,493
542.15 11,558 19,071
542.20 11,558 19,649
542.25 11,558 20,227
542.30 11,558 20,804
542.35 11,558 21,382
542.40 11,558 21,960
542.45 11,558 22,538
542.50 11,558 23,116
542.55 11,558 23,694
542.60 11,558 24,272
542.65 11,558 24,850
542.70 11,558 25,428
542.75 11,558 26,006
542.80 11,558 26,583
542.85 11,558 27,161
542.90 11,558 27,739
542.95 11,558 28,317
543.00 11,558 28,895
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.594 98 Roofs, HSG C (36S)

0.248 98 Water Surface, 0% imp, HSG C (36S)
1.842 70 Woods, Good, HSG C (42S)

3.683 84 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

3.683 HSG C 368, 428

0.000 HSG D

0.000 Other

3.683 TOTAL AREA
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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 1.594 0.000 0.000 1.594 Roofs 36S
0.000 0.000 0.248 0.000 0.000 0.248 Water Surface, 0% imp 36S
0.000 0.000 1.842 0.000 0.000 1.842 Woods, Good 428
0.000 0.000 3.683 0.000 0.000 3.683 TOTAL AREA



Basin 2-6 without exfiltration
Proposed basin 2-6 R5

Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 7

Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 36S 0.00 0.00 1,622.0 0.0370 0.013 0.0 12.0 7.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-6 Runoff Area=80,223 sf Runoff Depth=3.21"
Flow Length=1,762" Tc=10.0 min CN=98/98 Runoff=5.13 cfs 0.492 af

Subcatchment 42S: basin 2-6 pre-development Runoff Area=80,223 sf Runoff Depth=0.97"
Flow Length=230" Tc=17.3 min CN=70/0 Runoff=1.32 cfs 0.149 af

Pond 37P: Pond 2-6 Peak Elev=542.06" Storage=16,822 cf Inflow=5.13 cfs 0.492 af
Outflow=0.18 cfs 0.167 af

Total Runoff Area = 3.683 ac Runoff Volume = 0.641 af Average Runoff Depth = 2.09"
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Summary for Subcatchment 36S: Basin 2-6

[47] Hint: Peak is 294% of capacity of segment #3

Runoff = 513 cfs @ 12.17 hrs, Volume= 0.492 af, Depth= 3.21"
Routed to Pond 37P : Pond 2-6

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

69,441 98 Roofs, HSG C
10,782 98 Water Surface, 0% imp, HSG C

80,223 98 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"

0.3 40 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps

4.8 1,622 0.0370 5.63 1.74 Pipe Channel,
12.0" Round w/ 7.0" inside fill Area= 0.3 sf Perim=2.4' r=0.13'
n=0.013

6.7 1,762 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 2-6

Hydrograph
. B NOAA 24-hr D
2-Year Rainfall=3.44"
4] % unoff Area=80,223 s
Runoff Volume=0.492 af
g 4 o 'unoff Depth=3.21"
g v Flow Length=1,762"
N Y ¢=10.0 min
) CN=98/98

0 2 4 6 8 10 1214 16 1820 222426 2830 3234 36 3840 4244464850 5254 56 5860 62 6466 6870 72
Time (hours)
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Hydrograph for Subcatchment 36S: Basin 2-6

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.02 0.02 0.03

5.00 0.24 0.09 0.09 0.08

7.50 0.40 0.23 0.23 0.13
10.00 0.68 0.49 0.49 0.27
12.50 2.35 212 212 1.37
15.00 2.89 2.66 2.66 0.22
17.50 3.1 2.88 2.88 0.13
20.00 3.26 3.03 3.03 0.10
22.50 3.38 3.15 3.15 0.08
25.00 3.44 3.21 3.21 0.00
27.50 3.44 3.21 3.21 0.00
30.00 3.44 3.21 3.21 0.00
32.50 3.44 3.21 3.21 0.00
35.00 3.44 3.21 3.21 0.00
37.50 3.44 3.21 3.21 0.00
40.00 3.44 3.21 3.21 0.00
42.50 3.44 3.21 3.21 0.00
45.00 3.44 3.21 3.21 0.00
47.50 3.44 3.21 3.21 0.00
50.00 3.44 3.21 3.21 0.00
52.50 3.44 3.21 3.21 0.00
55.00 3.44 3.21 3.21 0.00
57.50 3.44 3.21 3.21 0.00
60.00 3.44 3.21 3.21 0.00
62.50 3.44 3.21 3.21 0.00
65.00 3.44 3.21 3.21 0.00
67.50 3.44 3.21 3.21 0.00

70.00 3.44 3.21 3.21 0.00
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Summary for Subcatchment 42S: basin 2-6 pre-development

Runoff = 1.32cfs @ 12.28 hrs, Volume= 0.149 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
80,223 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.6 130 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

17.3 230 Total

Subcatchment 42S: basin 2-6 pre-development
Hydrograph

[1.32¢cfs |

2-Year Rainfanll=3.44"

N Runoff Area=80,223
Runoff Volume=0.149 af
3 Runoff Depth=0.97"
g Flow Length=230
- Tc=17.3 min
CN=70/0

1
0 2 4 6 8 10 1214 16 1820 222426 2830 3234 36 3840 4244464850 5254 56 5860 62 6466 6870 72
Time (hours)
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Hydrograph for Subcatchment 42S: basin 2-6 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 0.80
15.00 2.89 0.66 0.00 0.12
17.50 3.1 0.78 0.00 0.08
20.00 3.26 0.86 0.00 0.06
22.50 3.38 0.93 0.00 0.05
25.00 3.44 0.97 0.00 0.00
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 37P: Pond 2-6

Inflow Area = 1.842 ac, Inflow Depth = 3.21" for 2-Year event

Inflow = 513 cfs @ 12.17 hrs, Volume= 0.492 af

Outflow = 0.18 cfs @ 15.80 hrs, Volume= 0.167 af, Atten=96%, Lag=217.8 min
Primary = 0.18 cfs @ 15.80 hrs, Volume= 0.167 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 542.06' @ 15.80 hrs Surf.Area= 10,782 sf Storage= 16,822 cf

Plug-Flow detention time= 738.3 min calculated for 0.167 af (34% of inflow)
Center-of-Mass det. time= 551.4 min ( 1,311.9-760.4 )

Volume Invert Avail.Storage Storage Description

#1 540.50' 37,737 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 10,782 0 0

544.00 10,782 37,737 37,737
Device Routing Invert Outlet Devices

#1  Primary 541.80' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.18 cfs @ 15.80 hrs HW=542.06" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.18 cfs @ 1.74 fps)
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Pond 37P: Pond 2-6

Hydrograph
H Inflow

1 513 cfs O Primary

1 Inflow Area=1.842 agc

| Peak Elev=542.06'

o4 Storage=16,822 cf
0 /’/
L 3F
.
: 1

2—-/

:,//

1—-/

R =

0 2 4 6 8 1012 1416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72
Time (hours)
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Hydrograph for Pond 37P: Pond 2-6

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.03 85 540.51 0.00
5.00 0.08 591 540.55 0.00
7.50 0.13 1,472 540.64 0.00
10.00 0.27 3,098 540.79 0.00
12.50 1.37 13,488 541.75 0.00
15.00 0.22 16,780 542.06 0.18
17.50 0.13 16,703 542.05 0.17
20.00 0.10 16,362 542.02 0.13
22.50 0.08 16,112 541.99 0.1
25.00 0.00 15,717 541.96 0.07
27.50 0.00 15,239 541.91 0.04
30.00 0.00 14,965 541.89 0.02
32.50 0.00 14,786 541.87 0.02
35.00 0.00 14,665 541.86 0.01
37.50 0.00 14,572 541.85 0.01
40.00 0.00 14,499 541.84 0.01
42.50 0.00 14,442 541.84 0.01
45.00 0.00 14,398 541.84 0.00
47.50 0.00 14,363 541.83 0.00
50.00 0.00 14,335 541.83 0.00
52.50 0.00 14,311 541.83 0.00
55.00 0.00 14,288 541.83 0.00
57.50 0.00 14,268 541.82 0.00
60.00 0.00 14,249 541.82 0.00
62.50 0.00 14,231 541.82 0.00
65.00 0.00 14,215 541.82 0.00
67.50 0.00 14,200 541.82 0.00

70.00 0.00 14,186 541.82 0.00
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Stage-Discharge for Pond 37P: Pond 2-6

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.66 543.56 1.16
540.52 0.00 541.54 0.00 542.56 0.68 543.58 1.17
540.54 0.00 541.56 0.00 542.58 0.69 543.60 1.18
540.56 0.00 541.58 0.00 542.60 0.70 543.62 1.18
540.58 0.00 541.60 0.00 542.62 0.71 543.64 1.19
540.60 0.00 541.62 0.00 542.64 0.73 543.66 1.20
540.62 0.00 541.64 0.00 542.66 0.74 543.68 1.21
540.64 0.00 541.66 0.00 542.68 0.75 543.70 1.21
540.66 0.00 541.68 0.00 542.70 0.76 543.72 1.22
540.68 0.00 541.70 0.00 542.72 0.77 543.74 1.23
540.70 0.00 541.72 0.00 542.74 0.79 543.76 1.24
540.72 0.00 541.74 0.00 542.76 0.80 543.78 1.24
540.74 0.00 541.76 0.00 542.78 0.81 543.80 1.25
540.76 0.00 541.78 0.00 542.80 0.82 543.82 1.26
540.78 0.00 541.80 0.00 542.82 0.83 543.84 1.26
540.80 0.00 541.82 0.00 542.84 0.84 543.86 1.27
540.82 0.00 541.84 0.01 542.86 0.85 543.88 1.28
540.84 0.00 541.86 0.01 542.88 0.86 543.90 1.29
540.86 0.00 541.88 0.02 542.90 0.87 543.92 1.29
540.88 0.00 541.90 0.03 542.92 0.88 543.94 1.30
540.90 0.00 541.92 0.04 542.94 0.89 543.96 1.31
540.92 0.00 541.94 0.06 542.96 0.90 543.98 1.31
540.94 0.00 541.96 0.07 542.98 0.91 544.00 1.32
540.96 0.00 541.98 0.09 543.00 0.92
540.98 0.00 542.00 0.1 543.02 0.93
541.00 0.00 542.02 0.13 543.04 0.94
541.02 0.00 542.04 0.16 543.06 0.95
541.04 0.00 542.06 0.18 543.08 0.96
541.06 0.00 542.08 0.20 543.10 0.97
541.08 0.00 542.10 0.23 543.12 0.98
541.10 0.00 542.12 0.26 543.14 0.99
541.12 0.00 542.14 0.28 543.16 1.00
541.14 0.00 542.16 0.31 543.18 1.00
541.16 0.00 542.18 0.34 543.20 1.01
541.18 0.00 542.20 0.36 543.22 1.02
541.20 0.00 542.22 0.39 543.24 1.03
541.22 0.00 542.24 0.41 543.26 1.04
541.24 0.00 542.26 0.44 543.28 1.05
541.26 0.00 542.28 0.46 543.30 1.06
541.28 0.00 542.30 0.47 543.32 1.07
541.30 0.00 542.32 0.49 543.34 1.07
541.32 0.00 542.34 0.51 543.36 1.08
541.34 0.00 542.36 0.53 543.38 1.09
541.36 0.00 542.38 0.54 543.40 1.10
541.38 0.00 542.40 0.56 543.42 1.1
541.40 0.00 542.42 0.58 543.44 1.1
541.42 0.00 542.44 0.59 543.46 1.12
541.44 0.00 542.46 0.61 543.48 1.13
541.46 0.00 542.48 0.62 543.50 1.14
541.48 0.00 542.50 0.63 543.52 1.15
541.50 0.00 542.52 0.65 543.54 1.15
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Stage-Area-Storage for Pond 37P: Pond 2-6

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 10,782 0 543.05 10,782 27,494
540.55 10,782 539 543.10 10,782 28,033
540.60 10,782 1,078 543.15 10,782 28,572
540.65 10,782 1,617 543.20 10,782 29,111
540.70 10,782 2,156 543.25 10,782 29,651
540.75 10,782 2,696 543.30 10,782 30,190
540.80 10,782 3,235 543.35 10,782 30,729
540.85 10,782 3,774 543.40 10,782 31,268
540.90 10,782 4,313 543.45 10,782 31,807
540.95 10,782 4,852 543.50 10,782 32,346
541.00 10,782 5,391 543.55 10,782 32,885
541.05 10,782 5,930 543.60 10,782 33,424
541.10 10,782 6,469 543.65 10,782 33,963
541.15 10,782 7,008 543.70 10,782 34,502
541.20 10,782 7,547 543.75 10,782 35,042
541.25 10,782 8,087 543.80 10,782 35,581
541.30 10,782 8,626 543.85 10,782 36,120
541.35 10,782 9,165 543.90 10,782 36,659
541.40 10,782 9,704 543.95 10,782 37,198
541.45 10,782 10,243 544.00 10,782 37,737
541.50 10,782 10,782
541.55 10,782 11,321
541.60 10,782 11,860
541.65 10,782 12,399
541.70 10,782 12,938
541.75 10,782 13,478
541.80 10,782 14,017
541.85 10,782 14,556
541.90 10,782 15,095
541.95 10,782 15,634
542.00 10,782 16,173
542.05 10,782 16,712
542.10 10,782 17,251
542.15 10,782 17,790
542.20 10,782 18,329
542.25 10,782 18,869
542.30 10,782 19,408
542.35 10,782 19,947
542.40 10,782 20,486
542.45 10,782 21,025
542.50 10,782 21,564
542.55 10,782 22,103
542.60 10,782 22,642
542.65 10,782 23,181
542.70 10,782 23,720
542.75 10,782 24,260
542.80 10,782 24,799
542.85 10,782 25,338
542.90 10,782 25,877
542.95 10,782 26,416
543.00 10,782 26,955
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-6 Runoff Area=80,223 sf Runoff Depth=4.98"
Flow Length=1,762" Tc=10.0 min CN=98/98 Runoff=7.83 cfs 0.765 af

Subcatchment 42S: basin 2-6 pre-development Runoff Area=80,223 sf Runoff Depth=2.20"
Flow Length=230" Tc=17.3 min CN=70/0 Runoff=3.23 cfs 0.338 af

Pond 37P: Pond 2-6 Peak Elev=542.57" Storage=22,303 cf Inflow=7.83 cfs 0.765 af
Outflow=0.68 cfs 0.439 af

Total Runoff Area = 3.683 ac Runoff Volume =1.103 af Average Runoff Depth = 3.59"
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Summary for Subcatchment 36S: Basin 2-6

[47] Hint: Peak is 449% of capacity of segment #3

Runoff = 7.83cfs @ 12.17 hrs, Volume= 0.765 af, Depth= 4.98"
Routed to Pond 37P : Pond 2-6

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

69,441 98 Roofs, HSG C
10,782 98 Water Surface, 0% imp, HSG C

80,223 98 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"

0.3 40 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps

4.8 1,622 0.0370 5.63 1.74 Pipe Channel,
12.0" Round w/ 7.0" inside fill Area= 0.3 sf Perim=2.4' r=0.13'
n=0.013

6.7 1,762 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 2-6

Hydrograph
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Hydrograph for Subcatchment 36S: Basin 2-6

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.04 0.04 0.08

5.00 0.36 0.19 0.19 0.13

7.50 0.61 0.42 0.42 0.21
10.00 1.03 0.82 0.82 0.42
12.50 3.57 3.33 3.33 2.08
15.00 4.39 4.16 4.16 0.33
17.50 4.73 4.49 4.49 0.20
20.00 4.95 4.71 4.71 0.15
22.50 5.13 4.89 4.89 0.12
25.00 5.22 4.98 4.98 0.00
27.50 5.22 4.98 4.98 0.00
30.00 5.22 4.98 4.98 0.00
32.50 5.22 4.98 4.98 0.00
35.00 5.22 4.98 4.98 0.00
37.50 5.22 4.98 4.98 0.00
40.00 5.22 4.98 4.98 0.00
42.50 5.22 4.98 4.98 0.00
45.00 5.22 4.98 4.98 0.00
47.50 5.22 4.98 4.98 0.00
50.00 5.22 4.98 4.98 0.00
52.50 5.22 4.98 4.98 0.00
55.00 5.22 4.98 4.98 0.00
57.50 5.22 4.98 4.98 0.00
60.00 5.22 4.98 4.98 0.00
62.50 5.22 4.98 4.98 0.00
65.00 5.22 4.98 4.98 0.00
67.50 5.22 4.98 4.98 0.00

70.00 5.22 4.98 4.98 0.00
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Summary for Subcatchment 42S: basin 2-6 pre-development

Runoff = 3.23 cfs @ 12.27 hrs, Volume= 0.338 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
80,223 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.6 130 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

17.3 230 Total

Subcatchment 42S: basin 2-6 pre-development

Hydrograph
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Hydrograph for Subcatchment 42S: basin 2-6 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.02
12.50 3.57 1.05 0.00 1.81
15.00 4.39 1.60 0.00 0.24
17.50 4.73 1.83 0.00 0.15
20.00 4.95 2.00 0.00 0.1
22.50 5.13 213 0.00 0.09
25.00 5.22 2.20 0.00 0.00
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

70.00 5.22 2.20 0.00 0.00
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Summary for Pond 37P: Pond 2-6

Inflow Area = 1.842 ac, Inflow Depth = 4.98" for 10-Year event

Inflow = 7.83 cfs @ 12.17 hrs, Volume= 0.765 af

Outflow = 0.68 cfs @ 13.43 hrs, Volume= 0.439 af, Atten=91%, Lag= 75.9 min
Primary = 0.68 cfs @ 13.43 hrs, Volume= 0.439 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 542.57' @ 13.43 hrs Surf.Area= 10,782 sf Storage= 22,303 cf

Plug-Flow detention time= 483.2 min calculated for 0.439 af (57% of inflow)
Center-of-Mass det. time= 355.7 min ( 1,108.0 - 752.2)

Volume Invert Avail.Storage Storage Description

#1 540.50' 37,737 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 10,782 0 0

544.00 10,782 37,737 37,737
Device Routing Invert Outlet Devices

#1  Primary 541.80' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=0.68 cfs @ 13.43 hrs HW=542.57" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.68 cfs @ 3.47 fps)
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Pond 37P: Pond 2-6
Hydrograph
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Hydrograph for Pond 37P: Pond 2-6

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.08 252 540.52 0.00
5.00 0.13 1,210 540.61 0.00
7.50 0.21 2,685 540.75 0.00
10.00 0.42 5,273 540.99 0.00
12.50 2.08 20,704 542.42 0.58
15.00 0.33 21,215 542.47 0.61
17.50 0.20 18,847 542.25 0.42
20.00 0.15 17,419 542.12 0.25
22.50 0.12 16,780 542.06 0.18
25.00 0.00 16,129 542.00 0.1
27.50 0.00 15,450 541.93 0.05
30.00 0.00 15,090 541.90 0.03
32.50 0.00 14,869 541.88 0.02
35.00 0.00 14,722 541.87 0.01
37.50 0.00 14,617 541.86 0.01
40.00 0.00 14,535 541.85 0.01
42.50 0.00 14,470 541.84 0.01
45.00 0.00 14,419 541.84 0.00
47.50 0.00 14,380 541.83 0.00
50.00 0.00 14,348 541.83 0.00
52.50 0.00 14,323 541.83 0.00
55.00 0.00 14,300 541.83 0.00
57.50 0.00 14,278 541.82 0.00
60.00 0.00 14,258 541.82 0.00
62.50 0.00 14,240 541.82 0.00
65.00 0.00 14,223 541.82 0.00
67.50 0.00 14,207 541.82 0.00

70.00 0.00 14,193 541.82 0.00
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Stage-Discharge for Pond 37P: Pond 2-6

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.66 543.56 1.16
540.52 0.00 541.54 0.00 542.56 0.68 543.58 1.17
540.54 0.00 541.56 0.00 542.58 0.69 543.60 1.18
540.56 0.00 541.58 0.00 542.60 0.70 543.62 1.18
540.58 0.00 541.60 0.00 542.62 0.71 543.64 1.19
540.60 0.00 541.62 0.00 542.64 0.73 543.66 1.20
540.62 0.00 541.64 0.00 542.66 0.74 543.68 1.21
540.64 0.00 541.66 0.00 542.68 0.75 543.70 1.21
540.66 0.00 541.68 0.00 542.70 0.76 543.72 1.22
540.68 0.00 541.70 0.00 542.72 0.77 543.74 1.23
540.70 0.00 541.72 0.00 542.74 0.79 543.76 1.24
540.72 0.00 541.74 0.00 542.76 0.80 543.78 1.24
540.74 0.00 541.76 0.00 542.78 0.81 543.80 1.25
540.76 0.00 541.78 0.00 542.80 0.82 543.82 1.26
540.78 0.00 541.80 0.00 542.82 0.83 543.84 1.26
540.80 0.00 541.82 0.00 542.84 0.84 543.86 1.27
540.82 0.00 541.84 0.01 542.86 0.85 543.88 1.28
540.84 0.00 541.86 0.01 542.88 0.86 543.90 1.29
540.86 0.00 541.88 0.02 542.90 0.87 543.92 1.29
540.88 0.00 541.90 0.03 542.92 0.88 543.94 1.30
540.90 0.00 541.92 0.04 542.94 0.89 543.96 1.31
540.92 0.00 541.94 0.06 542.96 0.90 543.98 1.31
540.94 0.00 541.96 0.07 542.98 0.91 544.00 1.32
540.96 0.00 541.98 0.09 543.00 0.92
540.98 0.00 542.00 0.1 543.02 0.93
541.00 0.00 542.02 0.13 543.04 0.94
541.02 0.00 542.04 0.16 543.06 0.95
541.04 0.00 542.06 0.18 543.08 0.96
541.06 0.00 542.08 0.20 543.10 0.97
541.08 0.00 542.10 0.23 543.12 0.98
541.10 0.00 542.12 0.26 543.14 0.99
541.12 0.00 542.14 0.28 543.16 1.00
541.14 0.00 542.16 0.31 543.18 1.00
541.16 0.00 542.18 0.34 543.20 1.01
541.18 0.00 542.20 0.36 543.22 1.02
541.20 0.00 542.22 0.39 543.24 1.03
541.22 0.00 542.24 0.41 543.26 1.04
541.24 0.00 542.26 0.44 543.28 1.05
541.26 0.00 542.28 0.46 543.30 1.06
541.28 0.00 542.30 0.47 543.32 1.07
541.30 0.00 542.32 0.49 543.34 1.07
541.32 0.00 542.34 0.51 543.36 1.08
541.34 0.00 542.36 0.53 543.38 1.09
541.36 0.00 542.38 0.54 543.40 1.10
541.38 0.00 542.40 0.56 543.42 1.1
541.40 0.00 542.42 0.58 543.44 1.1
541.42 0.00 542.44 0.59 543.46 1.12
541.44 0.00 542.46 0.61 543.48 1.13
541.46 0.00 542.48 0.62 543.50 1.14
541.48 0.00 542.50 0.63 543.52 1.15
541.50 0.00 542.52 0.65 543.54 1.15
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Stage-Area-Storage for Pond 37P: Pond 2-6

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 10,782 0 543.05 10,782 27,494
540.55 10,782 539 543.10 10,782 28,033
540.60 10,782 1,078 543.15 10,782 28,572
540.65 10,782 1,617 543.20 10,782 29,111
540.70 10,782 2,156 543.25 10,782 29,651
540.75 10,782 2,696 543.30 10,782 30,190
540.80 10,782 3,235 543.35 10,782 30,729
540.85 10,782 3,774 543.40 10,782 31,268
540.90 10,782 4,313 543.45 10,782 31,807
540.95 10,782 4,852 543.50 10,782 32,346
541.00 10,782 5,391 543.55 10,782 32,885
541.05 10,782 5,930 543.60 10,782 33,424
541.10 10,782 6,469 543.65 10,782 33,963
541.15 10,782 7,008 543.70 10,782 34,502
541.20 10,782 7,547 543.75 10,782 35,042
541.25 10,782 8,087 543.80 10,782 35,581
541.30 10,782 8,626 543.85 10,782 36,120
541.35 10,782 9,165 543.90 10,782 36,659
541.40 10,782 9,704 543.95 10,782 37,198
541.45 10,782 10,243 544.00 10,782 37,737
541.50 10,782 10,782
541.55 10,782 11,321
541.60 10,782 11,860
541.65 10,782 12,399
541.70 10,782 12,938
541.75 10,782 13,478
541.80 10,782 14,017
541.85 10,782 14,556
541.90 10,782 15,095
541.95 10,782 15,634
542.00 10,782 16,173
542.05 10,782 16,712
542.10 10,782 17,251
542.15 10,782 17,790
542.20 10,782 18,329
542.25 10,782 18,869
542.30 10,782 19,408
542.35 10,782 19,947
542.40 10,782 20,486
542.45 10,782 21,025
542.50 10,782 21,564
542.55 10,782 22,103
542.60 10,782 22,642
542.65 10,782 23,181
542.70 10,782 23,720
542.75 10,782 24,260
542.80 10,782 24,799
542.85 10,782 25,338
542.90 10,782 25,877
542.95 10,782 26,416
543.00 10,782 26,955
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-6 Runoff Area=80,223 sf Runoff Depth=8.42"
Flow Length=1,762" Tc=10.0 min CN=98/98 Runoff=13.04 cfs 1.292 af

Subcatchment 42S: basin 2-6 pre-development Runoff Area=80,223 sf Runoff Depth=5.04"
Flow Length=230" Tc=17.3 min CN=70/0 Runoff=7.47 cfs 0.773 af

Pond 37P: Pond 2-6 Peak Elev=543.84"' Storage=36,022 cf Inflow=13.04 cfs 1.292 af
Outflow=1.27 cfs 0.966 af

Total Runoff Area = 3.683 ac Runoff Volume = 2.065 af Average Runoff Depth = 6.73"
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Summary for Subcatchment 36S: Basin 2-6

[47] Hint: Peak is 747% of capacity of segment #3

Runoff = 13.04 cfs @ 12.17 hrs, Volume= 1.292 af, Depth= 8.42"
Routed to Pond 37P : Pond 2-6

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

69,441 98 Roofs, HSG C
10,782 98 Water Surface, 0% imp, HSG C

80,223 98 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

1.5 100 0.0100 1.08 Sheet Flow,
Smooth surfaces n=0.011 P2=3.44"

0.3 40 0.0100 2.03 Shallow Concentrated Flow,
Paved Kv=20.3 fps

4.8 1,622 0.0370 5.63 1.74 Pipe Channel,
12.0" Round w/ 7.0" inside fill Area= 0.3 sf Perim=2.4' r=0.13'
n=0.013

6.7 1,762 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 2-6

Hydrograph
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Hydrograph for Subcatchment 36S: Basin 2-6

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.12 0.12 0.16

5.00 0.59 0.40 0.40 0.24

7.50 1.01 0.80 0.80 0.37
10.00 1.72 1.49 1.49 0.72
12.50 591 5.68 5.68 3.46
15.00 7.29 7.05 7.05 0.55
17.50 7.84 7.60 7.60 0.33
20.00 8.21 7.97 7.97 0.25
22.50 8.51 8.27 8.27 0.20
25.00 8.66 8.42 8.42 0.00
27.50 8.66 8.42 8.42 0.00
30.00 8.66 8.42 8.42 0.00
32.50 8.66 8.42 8.42 0.00
35.00 8.66 8.42 8.42 0.00
37.50 8.66 8.42 8.42 0.00
40.00 8.66 8.42 8.42 0.00
42.50 8.66 8.42 8.42 0.00
45.00 8.66 8.42 8.42 0.00
47.50 8.66 8.42 8.42 0.00
50.00 8.66 8.42 8.42 0.00
52.50 8.66 8.42 8.42 0.00
55.00 8.66 8.42 8.42 0.00
57.50 8.66 8.42 8.42 0.00
60.00 8.66 8.42 8.42 0.00
62.50 8.66 8.42 8.42 0.00
65.00 8.66 8.42 8.42 0.00
67.50 8.66 8.42 8.42 0.00

70.00 8.66 8.42 8.42 0.00
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Summary for Subcatchment 42S: basin 2-6 pre-development

Runoff = 7.47 cfs @ 12.26 hrs, Volume= 0.773 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
80,223 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.6 130 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

17.3 230 Total

Subcatchment 42S: basin 2-6 pre-development

Hydrograph
sl |
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| Py Runoff Area=80,223 sf
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|
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Hydrograph for Subcatchment 42S: basin 2-6 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02
10.00 1.72 0.14 0.00 0.19
12.50 591 2.74 0.00 3.96
15.00 7.29 3.86 0.00 0.48
17.50 7.84 4.33 0.00 0.29
20.00 8.21 4.64 0.00 0.22
22.50 8.51 4.90 0.00 0.18
25.00 8.66 5.04 0.00 0.00
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 37P: Pond 2-6

Inflow Area = 1.842 ac, Inflow Depth = 8.42" for 100-Year event

Inflow = 13.04 cfs @ 12.17 hrs, Volume= 1.292 af

Outflow = 1.27cfs @ 13.29 hrs, Volume= 0.966 af, Atten=90%, Lag= 67.5 min
Primary = 1.27cfs @ 13.29 hrs, Volume= 0.966 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 543.84' @ 13.29 hrs Surf.Area= 10,782 sf Storage= 36,022 cf

Plug-Flow detention time= 438.5 min calculated for 0.966 af (75% of inflow)
Center-of-Mass det. time= 341.7 min ( 1,086.4 - 744.7 )

Volume Invert Avail.Storage Storage Description

#1 540.50' 37,737 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

540.50 10,782 0 0

544.00 10,782 37,737 37,737
Device Routing Invert Outlet Devices

#1  Primary 541.80' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Primary OutFlow Max=1.27 cfs @ 13.29 hrs HW=543.84" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.27 cfs @ 6.44 fps)
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Pond 37P: Pond 2-6

Hydrograph
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Hydrograph for Pond 37P: Pond 2-6

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 540.50 0.00
2.50 0.16 697 540.56 0.00
5.00 0.24 2,554 540.74 0.00
7.50 0.37 5,165 540.98 0.00
10.00 0.72 9,582 541.39 0.00
12.50 3.46 33,878 543.64 1.19
15.00 0.55 33,381 543.60 1.18
17.50 0.33 27,599 543.06 0.95
20.00 0.25 22,663 542.60 0.70
22.50 0.20 19,430 542.30 0.48
25.00 0.00 17,280 542.10 0.23
27.50 0.00 15,949 541.98 0.09
30.00 0.00 15,361 541.92 0.05
32.50 0.00 15,039 541.89 0.03
35.00 0.00 14,835 541.88 0.02
37.50 0.00 14,699 541.86 0.01
40.00 0.00 14,599 541.85 0.01
42.50 0.00 14,521 541.85 0.01
45.00 0.00 14,459 541.84 0.01
47.50 0.00 14,411 541.84 0.00
50.00 0.00 14,373 541.83 0.00
52.50 0.00 14,343 541.83 0.00
55.00 0.00 14,318 541.83 0.00
57.50 0.00 14,295 541.83 0.00
60.00 0.00 14,274 541.82 0.00
62.50 0.00 14,255 541.82 0.00
65.00 0.00 14,237 541.82 0.00
67.50 0.00 14,220 541.82 0.00

70.00 0.00 14204  541.82 0.00



Basin 2-6 without exfiltration

Proposed basin 2-6 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 36

Stage-Discharge for Pond 37P: Pond 2-6

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
540.50 0.00 541.52 0.00 542.54 0.66 543.56 1.16
540.52 0.00 541.54 0.00 542.56 0.68 543.58 1.17
540.54 0.00 541.56 0.00 542.58 0.69 543.60 1.18
540.56 0.00 541.58 0.00 542.60 0.70 543.62 1.18
540.58 0.00 541.60 0.00 542.62 0.71 543.64 1.19
540.60 0.00 541.62 0.00 542.64 0.73 543.66 1.20
540.62 0.00 541.64 0.00 542.66 0.74 543.68 1.21
540.64 0.00 541.66 0.00 542.68 0.75 543.70 1.21
540.66 0.00 541.68 0.00 542.70 0.76 543.72 1.22
540.68 0.00 541.70 0.00 542.72 0.77 543.74 1.23
540.70 0.00 541.72 0.00 542.74 0.79 543.76 1.24
540.72 0.00 541.74 0.00 542.76 0.80 543.78 1.24
540.74 0.00 541.76 0.00 542.78 0.81 543.80 1.25
540.76 0.00 541.78 0.00 542.80 0.82 543.82 1.26
540.78 0.00 541.80 0.00 542.82 0.83 543.84 1.26
540.80 0.00 541.82 0.00 542.84 0.84 543.86 1.27
540.82 0.00 541.84 0.01 542.86 0.85 543.88 1.28
540.84 0.00 541.86 0.01 542.88 0.86 543.90 1.29
540.86 0.00 541.88 0.02 542.90 0.87 543.92 1.29
540.88 0.00 541.90 0.03 542.92 0.88 543.94 1.30
540.90 0.00 541.92 0.04 542.94 0.89 543.96 1.31
540.92 0.00 541.94 0.06 542.96 0.90 543.98 1.31
540.94 0.00 541.96 0.07 542.98 0.91 544.00 1.32
540.96 0.00 541.98 0.09 543.00 0.92
540.98 0.00 542.00 0.1 543.02 0.93
541.00 0.00 542.02 0.13 543.04 0.94
541.02 0.00 542.04 0.16 543.06 0.95
541.04 0.00 542.06 0.18 543.08 0.96
541.06 0.00 542.08 0.20 543.10 0.97
541.08 0.00 542.10 0.23 543.12 0.98
541.10 0.00 542.12 0.26 543.14 0.99
541.12 0.00 542.14 0.28 543.16 1.00
541.14 0.00 542.16 0.31 543.18 1.00
541.16 0.00 542.18 0.34 543.20 1.01
541.18 0.00 542.20 0.36 543.22 1.02
541.20 0.00 542.22 0.39 543.24 1.03
541.22 0.00 542.24 0.41 543.26 1.04
541.24 0.00 542.26 0.44 543.28 1.05
541.26 0.00 542.28 0.46 543.30 1.06
541.28 0.00 542.30 0.47 543.32 1.07
541.30 0.00 542.32 0.49 543.34 1.07
541.32 0.00 542.34 0.51 543.36 1.08
541.34 0.00 542.36 0.53 543.38 1.09
541.36 0.00 542.38 0.54 543.40 1.10
541.38 0.00 542.40 0.56 543.42 1.1
541.40 0.00 542.42 0.58 543.44 1.1
541.42 0.00 542.44 0.59 543.46 1.12
541.44 0.00 542.46 0.61 543.48 1.13
541.46 0.00 542.48 0.62 543.50 1.14
541.48 0.00 542.50 0.63 543.52 1.15
541.50 0.00 542.52 0.65 543.54 1.15
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Stage-Area-Storage for Pond 37P: Pond 2-6

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
540.50 10,782 0 543.05 10,782 27,494
540.55 10,782 539 543.10 10,782 28,033
540.60 10,782 1,078 543.15 10,782 28,572
540.65 10,782 1,617 543.20 10,782 29,111
540.70 10,782 2,156 543.25 10,782 29,651
540.75 10,782 2,696 543.30 10,782 30,190
540.80 10,782 3,235 543.35 10,782 30,729
540.85 10,782 3,774 543.40 10,782 31,268
540.90 10,782 4,313 543.45 10,782 31,807
540.95 10,782 4,852 543.50 10,782 32,346
541.00 10,782 5,391 543.55 10,782 32,885
541.05 10,782 5,930 543.60 10,782 33,424
541.10 10,782 6,469 543.65 10,782 33,963
541.15 10,782 7,008 543.70 10,782 34,502
541.20 10,782 7,547 543.75 10,782 35,042
541.25 10,782 8,087 543.80 10,782 35,581
541.30 10,782 8,626 543.85 10,782 36,120
541.35 10,782 9,165 543.90 10,782 36,659
541.40 10,782 9,704 543.95 10,782 37,198
541.45 10,782 10,243 544.00 10,782 37,737
541.50 10,782 10,782
541.55 10,782 11,321
541.60 10,782 11,860
541.65 10,782 12,399
541.70 10,782 12,938
541.75 10,782 13,478
541.80 10,782 14,017
541.85 10,782 14,556
541.90 10,782 15,095
541.95 10,782 15,634
542.00 10,782 16,173
542.05 10,782 16,712
542.10 10,782 17,251
542.15 10,782 17,790
542.20 10,782 18,329
542.25 10,782 18,869
542.30 10,782 19,408
542.35 10,782 19,947
542.40 10,782 20,486
542.45 10,782 21,025
542.50 10,782 21,564
542.55 10,782 22,103
542.60 10,782 22,642
542.65 10,782 23,181
542.70 10,782 23,720
542.75 10,782 24,260
542.80 10,782 24,799
542.85 10,782 25,338
542.90 10,782 25,877
542.95 10,782 26,416
543.00 10,782 26,955
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
1.718 74 >75% Grass cover, Good, HSG C (34S, 36S)
0.744 98 Paved parking, HSG C (34S)
0.155 98 Paved roads w/curbs & sewers, HSG C (36S)
2.617 70 Woods, Good, HSG C (37S)
5.234 76 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

5.234 HSG C 348, 368, 37S
0.000 HSG D

0.000 Other

5.234 TOTAL AREA
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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 1.718 0.000 0.000 1.718 >75% Grass cover, Good 34
81
36
S
0.000 0.000 0.744 0.000 0.000 0.744 Paved parking 34
S
0.000 0.000 0.155 0.000 0.000 0.155 Paved roads w/curbs & sewers 36
S
0.000 0.000 2.617 0.000 0.000 2.617 Woods, Good 37
S
0.000 0.000 5.234 0.000 0.000 5.234 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 34S 0.00 0.00 450.0 0.0600 0.013 0.0 15.0 8.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 34S: Basin 3 Runoff Area=95,425 sf Runoff Depth=1.88"
Flow Length=670" Tc=10.0 min CN=74/98 Runoff=3.73 cfs 0.343 af

Subcatchment 36S: Basin 3 undetained Runoff Area=18,573 sf Runoff Depth=1.93"
Flow Length=45" Slope=0.1000"/" Tc=10.0 min CN=74/98 Runoff=0.74 cfs 0.068 af

Subcatchment 37S: Basin 3 pre-development Runoff Area=113,998 sf Runoff Depth=0.97"
Flow Length=304' Tc=19.4 min CN=70/0 Runoff=1.79 cfs 0.212 af

Pond 35P: Basin 3 Peak Elev=530.38" Storage=12,717 cf Inflow=3.73 cfs 0.343 af
Outflow=0.09 cfs 0.080 af

Total Runoff Area = 5.234 ac Runoff Volume = 0.624 af Average Runoff Depth = 1.43"



Basin 3 without exfiltration

proposed basin 3 R5 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 9

Summary for Subcatchment 34S: Basin 3

Runoff = 3.73cfs @ 12.17 hrs, Volume= 0.343 af, Depth= 1.88"
Routed to Pond 35P : Basin 3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

32,412 98 Paved parking, HSG C
63,013 74 >75% Grass cover, Good, HSG C

95,425 82 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 100 0.0800 0.21 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
0.1 20 0.0800 4.24 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 100 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 450 0.0600 8.91 5.00 Pipe Channel,
15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18'
n=0.013 Concrete sewer w/manholes & inlets
9.2 670 Total, Increased to minimum Tc = 10.0 min

Subcatchment 34S: Basin 3
Hydrograph
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Hydrograph for Subcatchment 34S: Basin 3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.02 0.01

5.00 0.24 0.00 0.09 0.03

7.50 0.40 0.00 0.23 0.05
10.00 0.68 0.00 0.49 0.11
12.50 2.35 0.53 212 1.10
15.00 2.89 0.84 2.66 0.19
17.50 3.1 0.98 2.88 0.12
20.00 3.26 1.08 3.03 0.09
22.50 3.38 1.16 3.15 0.08
25.00 3.44 1.20 3.21 0.00
27.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
32.50 3.44 1.20 3.21 0.00
35.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
40.00 3.44 1.20 3.21 0.00
42.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
47.50 3.44 1.20 3.21 0.00
50.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
55.00 3.44 1.20 3.21 0.00
57.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
62.50 3.44 1.20 3.21 0.00
65.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00

70.00 3.44 1.20 3.21 0.00



Basin 3 without exfiltration

proposed basin 3 R5 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 36S: Basin 3 undetained

Runoff = 0.74 cfs @ 12.17 hrs, Volume= 0.068 af, Depth= 1.93"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

11,836 74  >75% Grass cover, Good, HSG C
6,737 98 Paved roads w/curbs & sewers, HSG C

18,573 83 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.8 45 0.1000 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
3.8 45 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 3 undetained

Hydrograph
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Hydrograph for Subcatchment 36S: Basin 3 undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.02 0.00

5.00 0.24 0.00 0.09 0.01

7.50 0.40 0.00 0.23 0.01
10.00 0.68 0.00 0.49 0.02
12.50 2.35 0.53 212 0.22
15.00 2.89 0.84 2.66 0.04
17.50 3.1 0.98 2.88 0.02
20.00 3.26 1.08 3.03 0.02
22.50 3.38 1.16 3.15 0.01
25.00 3.44 1.20 3.21 0.00
27.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
32.50 3.44 1.20 3.21 0.00
35.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
40.00 3.44 1.20 3.21 0.00
42.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
47.50 3.44 1.20 3.21 0.00
50.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
55.00 3.44 1.20 3.21 0.00
57.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
62.50 3.44 1.20 3.21 0.00
65.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00

70.00 3.44 1.20 3.21 0.00
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Summary for Subcatchment 37S: Basin 3 pre-development

Runoff = 1.79cfs @ 12.31 hrs, Volume= 0.212 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
113,998 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.7 204 0.0340 0.92 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

19.4 304 Total

Subcatchment 37S: Basin 3 pre-development
Hydrograph
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Hydrograph for Subcatchment 37S: Basin 3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.1 0.00 0.00 0.00

5.00 0.24 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00
10.00 0.68 0.00 0.00 0.00
12.50 2.35 0.39 0.00 1.23
15.00 2.89 0.66 0.00 0.18
17.50 3.1 0.78 0.00 0.1
20.00 3.26 0.86 0.00 0.08
22.50 3.38 0.93 0.00 0.07
25.00 3.44 0.97 0.00 0.00
27.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
32.50 3.44 0.97 0.00 0.00
35.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
40.00 3.44 0.97 0.00 0.00
42.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
47.50 3.44 0.97 0.00 0.00
50.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
55.00 3.44 0.97 0.00 0.00
57.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
62.50 3.44 0.97 0.00 0.00
65.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00

70.00 3.44 0.97 0.00 0.00
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Summary for Pond 35P: Basin 3

Inflow Area = 2.191 ac, Inflow Depth = 1.88" for 2-Year event

Inflow = 3.73 cfs @ 12.17 hrs, Volume= 0.343 af

Outflow = 0.09 cfs @ 20.28 hrs, Volume= 0.080 af, Atten=98%, Lag=486.3 min
Primary = 0.09 cfs @ 20.28 hrs, Volume= 0.080 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 530.38' @ 20.28 hrs Surf.Area= 7,314 sf Storage= 12,717 cf

Plug-Flow detention time= 853.2 min calculated for 0.080 af (23% of inflow)
Center-of-Mass det. time= 638.4 min ( 1,446.6 - 808.2 )

Volume Invert Avail.Storage Storage Description

#1 528.00' 26,911 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

528.00 3,437 0 0

530.00 6,648 10,085 10,085

532.00 10,178 16,826 26,911
Device Routing Invert Outlet Devices

#1  Primary 530.20" 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

#2  Primary 530.60'" 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.09 cfs @ 20.28 hrs HW=530.38" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.09 cfs @ 1.43 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 35P: Basin 3

Hydrograph
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Hydrograph for Pond 35P: Basin 3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 528.00 0.00
2.50 0.01 34 528.01 0.00
5.00 0.03 239 528.07 0.00
7.50 0.05 595 528.17 0.00
10.00 0.11 1,252 528.34 0.00
12.50 1.10 7,923 529.66 0.00
15.00 0.19 11,508 530.21 0.00
17.50 0.12 12,563 530.36 0.07
20.00 0.09 12,717 530.38 0.09
22.50 0.08 12,677 530.37 0.08
25.00 0.00 12,418 530.34 0.06
27.50 0.00 12,083 530.29 0.03
30.00 0.00 11,916 530.27 0.01
32.50 0.00 11,812 530.25 0.01
35.00 0.00 11,746 530.24 0.01
37.50 0.00 11,701 530.24 0.00
40.00 0.00 11,664 530.23 0.00
42.50 0.00 11,633 530.23 0.00
45.00 0.00 11,605 530.22 0.00
47.50 0.00 11,582 530.22 0.00
50.00 0.00 11,563 530.22 0.00
52.50 0.00 11,546 530.21 0.00
55.00 0.00 11,532 530.21 0.00
57.50 0.00 11,520 530.21 0.00
60.00 0.00 11,509 530.21 0.00
62.50 0.00 11,501 530.21 0.00
65.00 0.00 11,493 530.21 0.00
67.50 0.00 11,487 530.21 0.00

70.00 0.00 11,481 530.20 0.00
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Stage-Discharge for Pond 35P: Basin 3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
528.00 0.00 529.02 0.00 530.04 0.00 531.06 2.24
528.02 0.00 529.04 0.00 530.06 0.00 531.08 2.35
528.04 0.00 529.06 0.00 530.08 0.00 531.10 2.46
528.06 0.00 529.08 0.00 530.10 0.00 531.12 2.57
528.08 0.00 529.10 0.00 530.12 0.00 531.14 2.66
528.10 0.00 529.12 0.00 530.14 0.00 531.16 2.74
528.12 0.00 529.14 0.00 530.16 0.00 531.18 2.83
528.14 0.00 529.16 0.00 530.18 0.00 531.20 2.90
528.16 0.00 529.18 0.00 530.20 0.00 531.22 2.98
528.18 0.00 529.20 0.00 530.22 0.00 531.24 3.05
528.20 0.00 529.22 0.00 530.24 0.01 531.26 3.12
528.22 0.00 529.24 0.00 530.26 0.01 531.28 3.19
528.24 0.00 529.26 0.00 530.28 0.02 531.30 3.26
528.26 0.00 529.28 0.00 530.30 0.03 531.32 3.33
528.28 0.00 529.30 0.00 530.32 0.04 531.34 3.39
528.30 0.00 529.32 0.00 530.34 0.06 531.36 3.45
528.32 0.00 529.34 0.00 530.36 0.07 531.38 3.52
528.34 0.00 529.36 0.00 530.38 0.09 531.40 3.58
528.36 0.00 529.38 0.00 530.40 0.1 531.42 3.63
528.38 0.00 529.40 0.00 530.42 0.13 531.44 3.69
528.40 0.00 529.42 0.00 530.44 0.16 531.46 3.75
528.42 0.00 529.44 0.00 530.46 0.18 531.48 3.81
528.44 0.00 529.46 0.00 530.48 0.20 531.50 3.86
528.46 0.00 529.48 0.00 530.50 0.23 531.52 3.92
528.48 0.00 529.50 0.00 530.52 0.26 531.54 3.97
528.50 0.00 529.52 0.00 530.54 0.28 531.56 4.02
528.52 0.00 529.54 0.00 530.56 0.31 531.58 4.08
528.54 0.00 529.56 0.00 530.58 0.34 531.60 413
528.56 0.00 529.58 0.00 530.60 0.36 531.62 418
528.58 0.00 529.60 0.00 530.62 0.40 531.64 4.23
528.60 0.00 529.62 0.00 530.64 0.45 531.66 4.28
528.62 0.00 529.64 0.00 530.66 0.51 531.68 4.33
528.64 0.00 529.66 0.00 530.68 0.57 531.70 4.37
528.66 0.00 529.68 0.00 530.70 0.62 531.72 4.42
528.68 0.00 529.70 0.00 530.72 0.69 531.74 4.47
528.70 0.00 529.72 0.00 530.74 0.76 531.76 4.52
528.72 0.00 529.74 0.00 530.76 0.83 531.78 4.56
528.74 0.00 529.76 0.00 530.78 0.91 531.80 4.61
528.76 0.00 529.78 0.00 530.80 0.99 531.82 4.65
528.78 0.00 529.80 0.00 530.82 1.07 531.84 4.70
528.80 0.00 529.82 0.00 530.84 1.16 531.86 4.74
528.82 0.00 529.84 0.00 530.86 1.24 531.88 4.79
528.84 0.00 529.86 0.00 530.88 1.33 531.90 4.83
528.86 0.00 529.88 0.00 530.90 1.43 531.92 4.87
528.88 0.00 529.90 0.00 530.92 1.52 531.94 4.92
528.90 0.00 529.92 0.00 530.94 1.62 531.96 4.96
528.92 0.00 529.94 0.00 530.96 1.72 531.98 5.00
528.94 0.00 529.96 0.00 530.98 1.82 532.00 5.04
528.96 0.00 529.98 0.00 531.00 1.92
528.98 0.00 530.00 0.00 531.02 2.02
529.00 0.00 530.02 0.00 531.04 213
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Stage-Area-Storage for Pond 35P: Basin 3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
528.00 3,437 0 530.55 7,619 14,008
528.05 3,517 174 530.60 7,707 14,392
528.10 3,598 352 530.65 7,795 14,779
528.15 3,678 534 530.70 7,884 15,171
528.20 3,758 720 530.75 7,972 15,567
528.25 3,838 909 530.80 8,060 15,968
528.30 3,919 1,103 530.85 8,148 16,373
528.35 3,999 1,301 530.90 8,236 16,783
528.40 4,079 1,503 530.95 8,325 17,197
528.45 4,159 1,709 531.00 8,413 17,616
528.50 4,240 1,919 531.05 8,501 18,038
528.55 4,320 2,133 531.10 8,590 18,466
528.60 4,400 2,351 531.15 8,678 18,897
528.65 4,481 2,573 531.20 8,766 19,333
528.70 4,561 2,799 531.25 8,854 19,774
528.75 4,641 3,029 531.30 8,942 20,219
528.80 4,721 3,263 531.35 9,031 20,668
528.85 4,802 3,501 531.40 9,119 21,122
528.90 4,882 3,744 531.45 9,207 21,580
528.95 4,962 3,990 531.50 9,296 22,043
529.00 5,043 4,240 531.55 9,384 22,510
529.05 5,123 4,494 531.60 9,472 22,981
529.10 5,203 4,752 531.65 9,560 23,457
529.15 5,283 5,014 531.70 9,649 23,937
529.20 5,364 5,280 531.75 9,737 24,422
529.25 5,444 5,551 531.80 9,825 24911
529.30 5,524 5,825 531.85 9,913 25,404
529.35 5,604 6,103 531.90 10,001 25,902
529.40 5,685 6,385 531.95 10,090 26,404
529.45 5,765 6,671 532.00 10,178 26,911
529.50 5,845 6,962
529.55 5,926 7,256
529.60 6,006 7,554
529.65 6,086 7,857
529.70 6,166 8,163
529.75 6,247 8,473
529.80 6,327 8,788
529.85 6,407 9,106
529.90 6,487 9,428
529.95 6,568 9,755
530.00 6,648 10,085
530.05 6,736 10,420
530.10 6,825 10,759
530.15 6,913 11,102
530.20 7,001 11,450
530.25 7,089 11,802
530.30 7177 12,159
530.35 7,266 12,520
530.40 7,354 12,885
530.45 7,442 13,255
530.50 7,531 13,630
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 34S: Basin 3 Runoff Area=95,425 sf Runoff Depth=3.37"
Flow Length=670" Tc=10.0 min CN=74/98 Runoff=6.79 cfs 0.615 af

Subcatchment 36S: Basin 3 undetained Runoff Area=18,573 sf Runoff Depth=3.43"
Flow Length=45" Slope=0.1000"/" Tc=10.0 min CN=74/98 Runoff=1.34 cfs 0.122 af

Subcatchment 37S: Basin 3 pre-development Runoff Area=113,998 sf Runoff Depth=2.20"
Flow Length=304' Tc=19.4 min CN=70/0 Runoff=4.35 cfs 0.480 af

Pond 35P: Basin 3 Peak Elev=530.77" Storage=15,712 cf Inflow=6.79 cfs 0.615 af
Outflow=0.87 cfs 0.352 af

Total Runoff Area = 5.234 ac Runoff Volume = 1.217 af Average Runoff Depth = 2.79"
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Summary for Subcatchment 34S: Basin 3

[47] Hint: Peak is 136% of capacity of segment #4

Runoff

6.79 cfs @ 12.17 hrs, Volume=

Routed to Pond 35P : Basin 3

0.615 af, Depth= 3.37"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
32,412 98 Paved parking, HSG C
63,013 74  >75% Grass cover, Good, HSG C
95,425 82 Weighted Average
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 100 0.0800 0.21 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
0.1 20 0.0800 4.24 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 100 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 450 0.0600 8.91 5.00 Pipe Channel,
15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18'
n=0.013 Concrete sewer w/manholes & inlets
9.2 670 Total, Increased to minimum Tc = 10.0 min
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Subcatchment 34S: Basin 3

Hydrograph
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] Runoff Volume=0.615 af
g Runoff Depth=3.37"
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Hydrograph for Subcatchment 34S: Basin 3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.04 0.03

5.00 0.36 0.00 0.19 0.05

7.50 0.61 0.00 0.42 0.09
10.00 1.03 0.03 0.82 0.22
12.50 3.57 1.29 3.33 1.95
15.00 4.39 1.89 4.16 0.33
17.50 4.73 215 4.49 0.20
20.00 4.95 2.32 4.71 0.15
22.50 5.13 247 4.89 0.13
25.00 5.22 2.54 4.98 0.00
27.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
32.50 5.22 2.54 4.98 0.00
35.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
40.00 5.22 2.54 4.98 0.00
42.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
47.50 5.22 2.54 4.98 0.00
50.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
55.00 5.22 2.54 4.98 0.00
57.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
62.50 5.22 2.54 4.98 0.00
65.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00

70.00 5.22 2.54 4.98 0.00
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Summary for Subcatchment 36S: Basin 3 undetained

Runoff = 1.34cfs @ 12.17 hrs, Volume= 0.122 af, Depth= 3.43"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

11,836 74  >75% Grass cover, Good, HSG C
6,737 98 Paved roads w/curbs & sewers, HSG C

18,573 83 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.8 45 0.1000 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
3.8 45 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 3 undetained
Hydrograph
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Hydrograph for Subcatchment 36S: Basin 3 undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.04 0.01

5.00 0.36 0.00 0.19 0.01

7.50 0.61 0.00 0.42 0.02
10.00 1.03 0.03 0.82 0.05
12.50 3.57 1.29 3.33 0.38
15.00 4.39 1.89 4.16 0.06
17.50 4.73 215 4.49 0.04
20.00 4.95 2.32 4.71 0.03
22.50 5.13 247 4.89 0.02
25.00 5.22 2.54 4.98 0.00
27.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
32.50 5.22 2.54 4.98 0.00
35.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
40.00 5.22 2.54 4.98 0.00
42.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
47.50 5.22 2.54 4.98 0.00
50.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
55.00 5.22 2.54 4.98 0.00
57.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
62.50 5.22 2.54 4.98 0.00
65.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00

70.00 5.22 2.54 4.98 0.00
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Summary for Subcatchment 37S: Basin 3 pre-development

Runoff = 435cfs@ 12.29 hrs, Volume= 0.480 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
113,998 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.7 204 0.0340 0.92 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

19.4 304 Total

Subcatchment 37S: Basin 3 pre-development
Hydrograph
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Hydrograph for Subcatchment 37S: Basin 3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.16 0.00 0.00 0.00

5.00 0.36 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00
10.00 1.03 0.01 0.00 0.03
12.50 3.57 1.05 0.00 2.78
15.00 4.39 1.60 0.00 0.35
17.50 4.73 1.83 0.00 0.21
20.00 4.95 2.00 0.00 0.16
22.50 5.13 213 0.00 0.13
25.00 5.22 2.20 0.00 0.00
27.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
32.50 5.22 2.20 0.00 0.00
35.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
40.00 5.22 2.20 0.00 0.00
42.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
47.50 5.22 2.20 0.00 0.00
50.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
55.00 5.22 2.20 0.00 0.00
57.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
62.50 5.22 2.20 0.00 0.00
65.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00

70.00 5.22 2.20 0.00 0.00
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Summary for Pond 35P: Basin 3

Inflow Area = 2.191 ac, Inflow Depth = 3.37" for 10-Year event

Inflow = 6.79 cfs @ 12.17 hrs, Volume= 0.615 af

Outflow = 0.87 cfs @ 13.12 hrs, Volume= 0.352 af, Atten=87%, Lag= 56.9 min
Primary = 0.87 cfs @ 13.12 hrs, Volume= 0.352 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=530.77' @ 13.12 hrs Surf.Area= 8,004 sf Storage= 15,712 cf

Plug-Flow detention time= 393.9 min calculated for 0.352 af (57% of inflow)
Center-of-Mass det. time= 268.4 min ( 1,069.1 - 800.7 )

Volume Invert Avail.Storage Storage Description

#1 528.00' 26,911 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

528.00 3,437 0 0

530.00 6,648 10,085 10,085

532.00 10,178 16,826 26,911
Device Routing Invert Outlet Devices

#1  Primary 530.20" 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

#2  Primary 530.60'" 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.86 cfs @ 13.12 hrs HW=530.77" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.53 cfs @ 2.72 fps)
2=0Orifice/Grate (Orifice Controls 0.33 cfs @ 1.32 fps)
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Pond 35P: Basin 3
Hydrograph
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Hydrograph for Pond 35P: Basin 3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 528.00 0.00
2.50 0.03 102 528.03 0.00
5.00 0.05 489 528.14 0.00
7.50 0.09 1,085 528.30 0.00
10.00 0.22 2,251 528.58 0.00
12.50 1.95 14,552 530.62 0.41
15.00 0.33 14,716 530.64 0.46
17.50 0.20 13,907 530.54 0.28
20.00 0.15 13,396 530.47 0.19
22.50 0.13 13,148 530.44 0.15
25.00 0.00 12,693 530.37 0.09
27.50 0.00 12,201 530.31 0.03
30.00 0.00 11,979 530.27 0.02
32.50 0.00 11,852 530.26 0.01
35.00 0.00 11,771 530.25 0.01
37.50 0.00 11,720 530.24 0.00
40.00 0.00 11,680 530.23 0.00
42.50 0.00 11,646 530.23 0.00
45.00 0.00 11,617 530.22 0.00
47.50 0.00 11,592 530.22 0.00
50.00 0.00 11,571 530.22 0.00
52.50 0.00 11,553 530.21 0.00
55.00 0.00 11,538 530.21 0.00
57.50 0.00 11,525 530.21 0.00
60.00 0.00 11,514 530.21 0.00
62.50 0.00 11,504 530.21 0.00
65.00 0.00 11,496 530.21 0.00
67.50 0.00 11,489 530.21 0.00

70.00 0.00 11,484 530.20 0.00
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Stage-Discharge for Pond 35P: Basin 3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
528.00 0.00 529.02 0.00 530.04 0.00 531.06 2.24
528.02 0.00 529.04 0.00 530.06 0.00 531.08 2.35
528.04 0.00 529.06 0.00 530.08 0.00 531.10 2.46
528.06 0.00 529.08 0.00 530.10 0.00 531.12 2.57
528.08 0.00 529.10 0.00 530.12 0.00 531.14 2.66
528.10 0.00 529.12 0.00 530.14 0.00 531.16 2.74
528.12 0.00 529.14 0.00 530.16 0.00 531.18 2.83
528.14 0.00 529.16 0.00 530.18 0.00 531.20 2.90
528.16 0.00 529.18 0.00 530.20 0.00 531.22 2.98
528.18 0.00 529.20 0.00 530.22 0.00 531.24 3.05
528.20 0.00 529.22 0.00 530.24 0.01 531.26 3.12
528.22 0.00 529.24 0.00 530.26 0.01 531.28 3.19
528.24 0.00 529.26 0.00 530.28 0.02 531.30 3.26
528.26 0.00 529.28 0.00 530.30 0.03 531.32 3.33
528.28 0.00 529.30 0.00 530.32 0.04 531.34 3.39
528.30 0.00 529.32 0.00 530.34 0.06 531.36 3.45
528.32 0.00 529.34 0.00 530.36 0.07 531.38 3.52
528.34 0.00 529.36 0.00 530.38 0.09 531.40 3.58
528.36 0.00 529.38 0.00 530.40 0.1 531.42 3.63
528.38 0.00 529.40 0.00 530.42 0.13 531.44 3.69
528.40 0.00 529.42 0.00 530.44 0.16 531.46 3.75
528.42 0.00 529.44 0.00 530.46 0.18 531.48 3.81
528.44 0.00 529.46 0.00 530.48 0.20 531.50 3.86
528.46 0.00 529.48 0.00 530.50 0.23 531.52 3.92
528.48 0.00 529.50 0.00 530.52 0.26 531.54 3.97
528.50 0.00 529.52 0.00 530.54 0.28 531.56 4.02
528.52 0.00 529.54 0.00 530.56 0.31 531.58 4.08
528.54 0.00 529.56 0.00 530.58 0.34 531.60 413
528.56 0.00 529.58 0.00 530.60 0.36 531.62 418
528.58 0.00 529.60 0.00 530.62 0.40 531.64 4.23
528.60 0.00 529.62 0.00 530.64 0.45 531.66 4.28
528.62 0.00 529.64 0.00 530.66 0.51 531.68 4.33
528.64 0.00 529.66 0.00 530.68 0.57 531.70 4.37
528.66 0.00 529.68 0.00 530.70 0.62 531.72 4.42
528.68 0.00 529.70 0.00 530.72 0.69 531.74 4.47
528.70 0.00 529.72 0.00 530.74 0.76 531.76 4.52
528.72 0.00 529.74 0.00 530.76 0.83 531.78 4.56
528.74 0.00 529.76 0.00 530.78 0.91 531.80 4.61
528.76 0.00 529.78 0.00 530.80 0.99 531.82 4.65
528.78 0.00 529.80 0.00 530.82 1.07 531.84 4.70
528.80 0.00 529.82 0.00 530.84 1.16 531.86 4.74
528.82 0.00 529.84 0.00 530.86 1.24 531.88 4.79
528.84 0.00 529.86 0.00 530.88 1.33 531.90 4.83
528.86 0.00 529.88 0.00 530.90 1.43 531.92 4.87
528.88 0.00 529.90 0.00 530.92 1.52 531.94 4.92
528.90 0.00 529.92 0.00 530.94 1.62 531.96 4.96
528.92 0.00 529.94 0.00 530.96 1.72 531.98 5.00
528.94 0.00 529.96 0.00 530.98 1.82 532.00 5.04
528.96 0.00 529.98 0.00 531.00 1.92
528.98 0.00 530.00 0.00 531.02 2.02
529.00 0.00 530.02 0.00 531.04 213
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Stage-Area-Storage for Pond 35P: Basin 3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
528.00 3,437 0 530.55 7,619 14,008
528.05 3,517 174 530.60 7,707 14,392
528.10 3,598 352 530.65 7,795 14,779
528.15 3,678 534 530.70 7,884 15,171
528.20 3,758 720 530.75 7,972 15,567
528.25 3,838 909 530.80 8,060 15,968
528.30 3,919 1,103 530.85 8,148 16,373
528.35 3,999 1,301 530.90 8,236 16,783
528.40 4,079 1,503 530.95 8,325 17,197
528.45 4,159 1,709 531.00 8,413 17,616
528.50 4,240 1,919 531.05 8,501 18,038
528.55 4,320 2,133 531.10 8,590 18,466
528.60 4,400 2,351 531.15 8,678 18,897
528.65 4,481 2,573 531.20 8,766 19,333
528.70 4,561 2,799 531.25 8,854 19,774
528.75 4,641 3,029 531.30 8,942 20,219
528.80 4,721 3,263 531.35 9,031 20,668
528.85 4,802 3,501 531.40 9,119 21,122
528.90 4,882 3,744 531.45 9,207 21,580
528.95 4,962 3,990 531.50 9,296 22,043
529.00 5,043 4,240 531.55 9,384 22,510
529.05 5,123 4,494 531.60 9,472 22,981
529.10 5,203 4,752 531.65 9,560 23,457
529.15 5,283 5,014 531.70 9,649 23,937
529.20 5,364 5,280 531.75 9,737 24,422
529.25 5,444 5,551 531.80 9,825 24911
529.30 5,524 5,825 531.85 9,913 25,404
529.35 5,604 6,103 531.90 10,001 25,902
529.40 5,685 6,385 531.95 10,090 26,404
529.45 5,765 6,671 532.00 10,178 26,911
529.50 5,845 6,962
529.55 5,926 7,256
529.60 6,006 7,554
529.65 6,086 7,857
529.70 6,166 8,163
529.75 6,247 8,473
529.80 6,327 8,788
529.85 6,407 9,106
529.90 6,487 9,428
529.95 6,568 9,755
530.00 6,648 10,085
530.05 6,736 10,420
530.10 6,825 10,759
530.15 6,913 11,102
530.20 7,001 11,450
530.25 7,089 11,802
530.30 7177 12,159
530.35 7,266 12,520
530.40 7,354 12,885
530.45 7,442 13,255
530.50 7,531 13,630
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 34S: Basin 3 Runoff Area=95,425 sf Runoff Depth=6.50"
Flow Length=670" Tc=10.0 min CN=74/98 Runoff=13.09 cfs 1.188 af

Subcatchment 36S: Basin 3 undetained Runoff Area=18,573 sf Runoff Depth=6.57"
Flow Length=45" Slope=0.1000"/" Tc=10.0 min CN=74/98 Runoff=2.56 cfs 0.234 af

Subcatchment 37S: Basin 3 pre-development Runoff Area=113,998 sf Runoff Depth=5.04"
Flow Length=304' Tc=19.4 min CN=70/0 Runoff=10.09 cfs 1.098 af

Pond 35P: Basin 3 Peak Elev=531.69" Storage=23,858 cf Inflow=13.09 cfs 1.188 af
Outflow=4.35 cfs 0.924 af

Total Runoff Area = 5.234 ac Runoff Volume = 2.519 af Average Runoff Depth = 5.78"
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Summary for Subcatchment 34S: Basin 3

[47] Hint: Peak is 262% of capacity of segment #4

Runoff = 13.09 cfs @ 12.17 hrs, Volume= 1.188 af, Depth= 6.50"
Routed to Pond 35P : Basin 3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

32,412 98 Paved parking, HSG C
63,013 74 >75% Grass cover, Good, HSG C

95,425 82 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 100 0.0800 0.21 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
0.1 20 0.0800 4.24 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 100 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 450 0.0600 8.91 5.00 Pipe Channel,

15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1' r=0.18'
n=0.013 Concrete sewer w/manholes & inlets

9.2 670 Total, Increased to minimum Tc = 10.0 min
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Subcatchment 34S: Basin 3

Hydrograph
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Hydrograph for Subcatchment 34S: Basin 3

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.12 0.07

5.00 0.59 0.00 0.40 0.10

7.50 1.01 0.03 0.80 0.19
10.00 1.72 0.23 1.49 0.51
12.50 591 3.1 5.68 3.64
15.00 7.29 4.29 7.05 0.60
17.50 7.84 4.78 7.60 0.37
20.00 8.21 5.1 7.97 0.28
22.50 8.51 5.38 8.27 0.23
25.00 8.66 5.52 8.42 0.00
27.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
32.50 8.66 5.52 8.42 0.00
35.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
40.00 8.66 5.52 8.42 0.00
42.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
47.50 8.66 5.52 8.42 0.00
50.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
55.00 8.66 5.52 8.42 0.00
57.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
62.50 8.66 5.52 8.42 0.00
65.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00

70.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 36S: Basin 3 undetained

Runoff = 256 cfs @ 12.17 hrs, Volume= 0.234 af, Depth= 6.57"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

11,836 74  >75% Grass cover, Good, HSG C
6,737 98 Paved roads w/curbs & sewers, HSG C

18,573 83 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
3.8 45 0.1000 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
3.8 45 Total, Increased to minimum Tc = 10.0 min

Subcatchment 36S: Basin 3 undetained
Hydrograph
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Hydrograph for Subcatchment 36S: Basin 3 undetained

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.12 0.01

5.00 0.59 0.00 0.40 0.02

7.50 1.01 0.03 0.80 0.04
10.00 1.72 0.23 1.49 0.10
12.50 591 3.1 5.68 0.71
15.00 7.29 4.29 7.05 0.12
17.50 7.84 4.78 7.60 0.07
20.00 8.21 5.1 7.97 0.05
22.50 8.51 5.38 8.27 0.04
25.00 8.66 5.52 8.42 0.00
27.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
32.50 8.66 5.52 8.42 0.00
35.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
40.00 8.66 5.52 8.42 0.00
42.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
47.50 8.66 5.52 8.42 0.00
50.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
55.00 8.66 5.52 8.42 0.00
57.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
62.50 8.66 5.52 8.42 0.00
65.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00

70.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 37S: Basin 3 pre-development

Runoff = 10.09 cfs @ 12.29 hrs, Volume= 1.098 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
113,998 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
15.7 100 0.0400 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
3.7 204 0.0340 0.92 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

19.4 304 Total

Subcatchment 37S: Basin 3 pre-development

Hydrograph
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Hydrograph for Subcatchment 37S: Basin 3 pre-development

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

2.50 0.27 0.00 0.00 0.00

5.00 0.59 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02
10.00 1.72 0.14 0.00 0.27
12.50 591 2.74 0.00 6.16
15.00 7.29 3.86 0.00 0.70
17.50 7.84 4.33 0.00 0.42
20.00 8.21 4.64 0.00 0.31
22.50 8.51 4.90 0.00 0.26
25.00 8.66 5.04 0.00 0.00
27.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
32.50 8.66 5.04 0.00 0.00
35.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
40.00 8.66 5.04 0.00 0.00
42.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
47.50 8.66 5.04 0.00 0.00
50.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
55.00 8.66 5.04 0.00 0.00
57.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
62.50 8.66 5.04 0.00 0.00
65.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00

70.00 8.66 5.04 0.00 0.00
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Summary for Pond 35P: Basin 3

Inflow Area = 2.191 ac, Inflow Depth = 6.50" for 100-Year event

Inflow = 13.09 cfs @ 12.17 hrs, Volume= 1.188 af

Outflow = 435cfs @ 12.44 hrs, Volume= 0.924 af, Atten=67%, Lag= 16.2 min
Primary = 435cfs @ 12.44 hrs, Volume= 0.924 of

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 531.69' @ 12.44 hrs Surf.Area= 9,634 sf Storage= 23,858 cf

Plug-Flow detention time= 242.0 min calculated for 0.923 af (78% of inflow)
Center-of-Mass det. time= 154.0 min ( 943.6 - 789.6 )

Volume Invert Avail.Storage Storage Description

#1 528.00' 26,911 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

528.00 3,437 0 0

530.00 6,648 10,085 10,085

532.00 10,178 16,826 26,911
Device Routing Invert Outlet Devices

#1  Primary 530.20" 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

#2  Primary 530.60'" 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=4.35 cfs @ 12.44 hrs HW=531.69' (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.05 cfs @ 5.36 fps)
2=0Orifice/Grate (Orifice Controls 3.30 cfs @ 4.40 fps)
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Pond 35P: Basin 3
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Hydrograph for Pond 35P: Basin 3

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 528.00 0.00
2.50 0.07 281 528.08 0.00
5.00 0.10 1,032 528.28 0.00
7.50 0.19 2,195 528.56 0.00
10.00 0.51 4,939 529.14 0.00
12.50 3.64 23,775 531.68 4.33
15.00 0.60 15,604 530.75 0.82
17.50 0.37 14,642 530.63 0.43
20.00 0.28 14,135 530.57 0.32
22.50 0.23 13,811 530.52 0.26
25.00 0.00 13,074 530.43 0.14
27.50 0.00 12,339 530.32 0.05
30.00 0.00 12,047 530.28 0.02
32.50 0.00 11,894 530.26 0.01
35.00 0.00 11,798 530.25 0.01
37.50 0.00 11,737 530.24 0.01
40.00 0.00 11,695 530.23 0.00
42.50 0.00 11,658 530.23 0.00
45.00 0.00 11,627 530.23 0.00
47.50 0.00 11,601 530.22 0.00
50.00 0.00 11,579 530.22 0.00
52.50 0.00 11,560 530.22 0.00
55.00 0.00 11,543 530.21 0.00
57.50 0.00 11,530 530.21 0.00
60.00 0.00 11,518 530.21 0.00
62.50 0.00 11,508 530.21 0.00
65.00 0.00 11,499 530.21 0.00
67.50 0.00 11,492 530.21 0.00

70.00 0.00 11,486 530.21 0.00
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Stage-Discharge for Pond 35P: Basin 3

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
528.00 0.00 529.02 0.00 530.04 0.00 531.06 2.24
528.02 0.00 529.04 0.00 530.06 0.00 531.08 2.35
528.04 0.00 529.06 0.00 530.08 0.00 531.10 2.46
528.06 0.00 529.08 0.00 530.10 0.00 531.12 2.57
528.08 0.00 529.10 0.00 530.12 0.00 531.14 2.66
528.10 0.00 529.12 0.00 530.14 0.00 531.16 2.74
528.12 0.00 529.14 0.00 530.16 0.00 531.18 2.83
528.14 0.00 529.16 0.00 530.18 0.00 531.20 2.90
528.16 0.00 529.18 0.00 530.20 0.00 531.22 2.98
528.18 0.00 529.20 0.00 530.22 0.00 531.24 3.05
528.20 0.00 529.22 0.00 530.24 0.01 531.26 3.12
528.22 0.00 529.24 0.00 530.26 0.01 531.28 3.19
528.24 0.00 529.26 0.00 530.28 0.02 531.30 3.26
528.26 0.00 529.28 0.00 530.30 0.03 531.32 3.33
528.28 0.00 529.30 0.00 530.32 0.04 531.34 3.39
528.30 0.00 529.32 0.00 530.34 0.06 531.36 3.45
528.32 0.00 529.34 0.00 530.36 0.07 531.38 3.52
528.34 0.00 529.36 0.00 530.38 0.09 531.40 3.58
528.36 0.00 529.38 0.00 530.40 0.1 531.42 3.63
528.38 0.00 529.40 0.00 530.42 0.13 531.44 3.69
528.40 0.00 529.42 0.00 530.44 0.16 531.46 3.75
528.42 0.00 529.44 0.00 530.46 0.18 531.48 3.81
528.44 0.00 529.46 0.00 530.48 0.20 531.50 3.86
528.46 0.00 529.48 0.00 530.50 0.23 531.52 3.92
528.48 0.00 529.50 0.00 530.52 0.26 531.54 3.97
528.50 0.00 529.52 0.00 530.54 0.28 531.56 4.02
528.52 0.00 529.54 0.00 530.56 0.31 531.58 4.08
528.54 0.00 529.56 0.00 530.58 0.34 531.60 413
528.56 0.00 529.58 0.00 530.60 0.36 531.62 418
528.58 0.00 529.60 0.00 530.62 0.40 531.64 4.23
528.60 0.00 529.62 0.00 530.64 0.45 531.66 4.28
528.62 0.00 529.64 0.00 530.66 0.51 531.68 4.33
528.64 0.00 529.66 0.00 530.68 0.57 531.70 4.37
528.66 0.00 529.68 0.00 530.70 0.62 531.72 4.42
528.68 0.00 529.70 0.00 530.72 0.69 531.74 4.47
528.70 0.00 529.72 0.00 530.74 0.76 531.76 4.52
528.72 0.00 529.74 0.00 530.76 0.83 531.78 4.56
528.74 0.00 529.76 0.00 530.78 0.91 531.80 4.61
528.76 0.00 529.78 0.00 530.80 0.99 531.82 4.65
528.78 0.00 529.80 0.00 530.82 1.07 531.84 4.70
528.80 0.00 529.82 0.00 530.84 1.16 531.86 4.74
528.82 0.00 529.84 0.00 530.86 1.24 531.88 4.79
528.84 0.00 529.86 0.00 530.88 1.33 531.90 4.83
528.86 0.00 529.88 0.00 530.90 1.43 531.92 4.87
528.88 0.00 529.90 0.00 530.92 1.52 531.94 4.92
528.90 0.00 529.92 0.00 530.94 1.62 531.96 4.96
528.92 0.00 529.94 0.00 530.96 1.72 531.98 5.00
528.94 0.00 529.96 0.00 530.98 1.82 532.00 5.04
528.96 0.00 529.98 0.00 531.00 1.92
528.98 0.00 530.00 0.00 531.02 2.02
529.00 0.00 530.02 0.00 531.04 213
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Stage-Area-Storage for Pond 35P: Basin 3

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
528.00 3,437 0 530.55 7,619 14,008
528.05 3,517 174 530.60 7,707 14,392
528.10 3,598 352 530.65 7,795 14,779
528.15 3,678 534 530.70 7,884 15,171
528.20 3,758 720 530.75 7,972 15,567
528.25 3,838 909 530.80 8,060 15,968
528.30 3,919 1,103 530.85 8,148 16,373
528.35 3,999 1,301 530.90 8,236 16,783
528.40 4,079 1,503 530.95 8,325 17,197
528.45 4,159 1,709 531.00 8,413 17,616
528.50 4,240 1,919 531.05 8,501 18,038
528.55 4,320 2,133 531.10 8,590 18,466
528.60 4,400 2,351 531.15 8,678 18,897
528.65 4,481 2,573 531.20 8,766 19,333
528.70 4,561 2,799 531.25 8,854 19,774
528.75 4,641 3,029 531.30 8,942 20,219
528.80 4,721 3,263 531.35 9,031 20,668
528.85 4,802 3,501 531.40 9,119 21,122
528.90 4,882 3,744 531.45 9,207 21,580
528.95 4,962 3,990 531.50 9,296 22,043
529.00 5,043 4,240 531.55 9,384 22,510
529.05 5,123 4,494 531.60 9,472 22,981
529.10 5,203 4,752 531.65 9,560 23,457
529.15 5,283 5,014 531.70 9,649 23,937
529.20 5,364 5,280 531.75 9,737 24,422
529.25 5,444 5,551 531.80 9,825 24911
529.30 5,524 5,825 531.85 9,913 25,404
529.35 5,604 6,103 531.90 10,001 25,902
529.40 5,685 6,385 531.95 10,090 26,404
529.45 5,765 6,671 532.00 10,178 26,911
529.50 5,845 6,962
529.55 5,926 7,256
529.60 6,006 7,554
529.65 6,086 7,857
529.70 6,166 8,163
529.75 6,247 8,473
529.80 6,327 8,788
529.85 6,407 9,106
529.90 6,487 9,428
529.95 6,568 9,755
530.00 6,648 10,085
530.05 6,736 10,420
530.10 6,825 10,759
530.15 6,913 11,102
530.20 7,001 11,450
530.25 7,089 11,802
530.30 7177 12,159
530.35 7,266 12,520
530.40 7,354 12,885
530.45 7,442 13,255
530.50 7,531 13,630




Basin 4 Porous pvmt

Porous pavement
system 4

OL-4 pre-dev basin 4
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.812 74 >75% Grass cover, Good, HSG C (16S, 18S)
0.007 98 Paved roads w/curbs & sewers, HSG C (18S)
2.226 70 Woods, Good, HSG C (19S)
1.408 98 roof and parking (16S)
4.453 80 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

3.045 HSG C 16S, 18S, 19S
0.000 HSG D

1.408 Other 16S

4.453 TOTAL AREA
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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 0.812 0.000 0.000 0.812 >75% Grass cover, Good 16
81
18
S
0.000 0.000 0.007 0.000 0.000 0.007 Paved roads w/curbs & sewers 18
S
0.000 0.000 2.226 0.000 0.000 2.226 Woods, Good 19
S
0.000 0.000 0.000 0.000 1.408 1.408 roof and parking 16
S
0.000 0.000 3.045 0.000 1.408 4.453 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 16S 0.00 0.00 309.0 0.0261 0.013 0.0 15.0 9.0
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 16S: Basin 4 Porous pvmt Runoff Area=85,708 sf Runoff Depth=2.64"
Flow Length=509' Tc=8.1 min CN=74/98 Runoff=4.96 cfs 0.432 af

Subcatchment 18S: OL-4 Runoff Area=11,273 sf Runoff Depth=1.25"
Flow Length=96" Slope=0.0573"'/" Tc=8.7 min CN=74/98 Runoff=0.33 cfs 0.027 af

Subcatchment 19S: pre-dev basin 4 Runoff Area=96,981 sf Runoff Depth=0.97"
Flow Length=190" Tc=15.9 min CN=70/0 Runoff=1.67 cfs 0.180 af

Pond 17P: Porous pavement system 4 Peak Elev=589.11"' Storage=17,538 cf Inflow=4.96 cfs 0.432 af
Outflow=0.08 cfs 0.045 af

Total Runoff Area = 4.453 ac Runoff Volume = 0.639 af Average Runoff Depth = 1.72"
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Summary for Subcatchment 16S: Basin 4 Porous pvmt

[47] Hint: Peak is 202% of capacity of segment #3

Runoff = 496 cfs @ 12.15 hrs, Volume= 0.432 af, Depth= 2.64"
Routed to Pond 17P : Porous pavement system 4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

* 61,324 98 roof and parking
24,384 74  >75% Grass cover, Good, HSG C

85,708 91 Weighted Average

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

6.4 100 0.0520 0.26 Sheet Flow, grass
Grass: Short n=0.150 P2=3.44"
0.6 100 0.0300 2.60 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.0 309 0.0261 5.35 2.45 Pipe Channel,

15.0" Round w/ 9.0" inside fill Area= 0.5 sf Perim=2.9' r=0.16'
n= 0.013 Corrugated PE, smooth interior

8.1 509 Total

Subcatchment 16S: Basin 4 Porous pvmt
Hydrograph
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Hydrograph for Subcatchment 16S: Basin 4 Porous pvmt

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.01

3.00 0.13 0.00 0.03 0.03

4.50 0.21 0.00 0.07 0.05

6.00 0.29 0.00 0.14 0.07

7.50 0.40 0.00 0.23 0.10

9.00 0.55 0.00 0.36 0.14
10.50 0.77 0.00 0.57 0.25
12.00 1.65 0.20 1.43 245
13.50 2.67 0.71 2.44 0.39
15.00 2.89 0.84 2.66 0.20
16.50 3.04 0.93 2.81 0.15
18.00 3.15 1.00 2.91 0.1
19.50 3.23 1.06 3.00 0.10
21.00 3.31 1.1 3.08 0.09
22.50 3.38 1.16 3.15 0.08
24.00 3.44 1.20 3.21 0.07
25.50 3.44 1.20 3.21 0.00
27.00 3.44 1.20 3.21 0.00
28.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
31.50 3.44 1.20 3.21 0.00
33.00 3.44 1.20 3.21 0.00
34.50 3.44 1.20 3.21 0.00
36.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
39.00 3.44 1.20 3.21 0.00
40.50 3.44 1.20 3.21 0.00
42.00 3.44 1.20 3.21 0.00
43.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
46.50 3.44 1.20 3.21 0.00
48.00 3.44 1.20 3.21 0.00
49.50 3.44 1.20 3.21 0.00
51.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
54.00 3.44 1.20 3.21 0.00
55.50 3.44 1.20 3.21 0.00
57.00 3.44 1.20 3.21 0.00
58.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
61.50 3.44 1.20 3.21 0.00
63.00 3.44 1.20 3.21 0.00
64.50 3.44 1.20 3.21 0.00
66.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00
69.00 3.44 1.20 3.21 0.00
70.50 3.44 1.20 3.21 0.00

7200 344 1.20 3.21 0.00
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Summary for Subcatchment 18S: OL-4

Runoff = 0.33cfs @ 12.16 hrs, Volume= 0.027 af, Depth= 1.25"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

301 98 Paved roads w/curbs & sewers, HSG C
10,972 74 >75% Grass cover, Good, HSG C

11,273 75 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 96 0.0573 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"

Subcatchment 18S: OL-4
Hydrograph
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Hydrograph for Subcatchment 18S: OL-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.00

3.00 0.13 0.00 0.03 0.00

4.50 0.21 0.00 0.07 0.00

6.00 0.29 0.00 0.14 0.00

7.50 0.40 0.00 0.23 0.00

9.00 0.55 0.00 0.36 0.00
10.50 0.77 0.00 0.57 0.00
12.00 1.65 0.20 1.43 0.13
13.50 2.67 0.71 2.44 0.03
15.00 2.89 0.84 2.66 0.02
16.50 3.04 0.93 2.81 0.01
18.00 3.15 1.00 2.91 0.01
19.50 3.23 1.06 3.00 0.01
21.00 3.31 1.1 3.08 0.01
22.50 3.38 1.16 3.15 0.01
24.00 3.44 1.20 3.21 0.01
25.50 3.44 1.20 3.21 0.00
27.00 3.44 1.20 3.21 0.00
28.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
31.50 3.44 1.20 3.21 0.00
33.00 3.44 1.20 3.21 0.00
34.50 3.44 1.20 3.21 0.00
36.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
39.00 3.44 1.20 3.21 0.00
40.50 3.44 1.20 3.21 0.00
42.00 3.44 1.20 3.21 0.00
43.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
46.50 3.44 1.20 3.21 0.00
48.00 3.44 1.20 3.21 0.00
49.50 3.44 1.20 3.21 0.00
51.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
54.00 3.44 1.20 3.21 0.00
55.50 3.44 1.20 3.21 0.00
57.00 3.44 1.20 3.21 0.00
58.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
61.50 3.44 1.20 3.21 0.00
63.00 3.44 1.20 3.21 0.00
64.50 3.44 1.20 3.21 0.00
66.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00
69.00 3.44 1.20 3.21 0.00
70.50 3.44 1.20 3.21 0.00

7200 344 1.20 3.21 0.00
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Summary for Subcatchment 19S: pre-dev basin 4

Runoff = 1.67 cfs @ 12.26 hrs, Volume= 0.180 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
96,981 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.5 90 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.9 190 Total

Subcatchment 19S: pre-dev basin 4

Hydrograph
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Proposed basin 4 R5 NOAA 24-hr D 2-Year Rainfall=3.44"
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Hydrograph for Subcatchment 19S: pre-dev basin 4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.00

3.00 0.13 0.00 0.00 0.00
4.50 0.21 0.00 0.00 0.00

6.00 0.29 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00

9.00 0.55 0.00 0.00 0.00
10.50 0.77 0.00 0.00 0.00
12.00 1.65 0.12 0.00 0.42
13.50 2.67 0.54 0.00 0.28
15.00 2.89 0.66 0.00 0.15
16.50 3.04 0.74 0.00 0.1
18.00 3.15 0.80 0.00 0.08
19.50 3.23 0.85 0.00 0.07
21.00 3.31 0.89 0.00 0.07
22.50 3.38 0.93 0.00 0.06
24.00 3.44 0.97 0.00 0.05
25.50 3.44 0.97 0.00 0.00
27.00 3.44 0.97 0.00 0.00
28.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
31.50 3.44 0.97 0.00 0.00
33.00 3.44 0.97 0.00 0.00
34.50 3.44 0.97 0.00 0.00
36.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
39.00 3.44 0.97 0.00 0.00
40.50 3.44 0.97 0.00 0.00
42.00 3.44 0.97 0.00 0.00
43.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
46.50 3.44 0.97 0.00 0.00
48.00 3.44 0.97 0.00 0.00
49.50 3.44 0.97 0.00 0.00
51.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
54.00 3.44 0.97 0.00 0.00
55.50 3.44 0.97 0.00 0.00
57.00 3.44 0.97 0.00 0.00
58.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
61.50 3.44 0.97 0.00 0.00
63.00 3.44 0.97 0.00 0.00
64.50 3.44 0.97 0.00 0.00
66.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00
69.00 3.44 0.97 0.00 0.00
70.50 3.44 0.97 0.00 0.00

72.00 3.44 0.97 0.00 0.00
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Summary for Pond 17P: Porous pavement system 4

Inflow Area = 1.968 ac, Inflow Depth = 2.64" for 2-Year event

Inflow = 496 cfs @ 12.15 hrs, Volume= 0.432 af

Outflow = 0.08 cfs @ 22.15 hrs, Volume= 0.045 af, Atten=98%, Lag=600.3 min
Primary = 0.08 cfs @ 22.15 hrs, Volume= 0.045 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 589.11' @ 22.15 hrs Surf.Area= 10,178 sf Storage= 17,538 cf

Plug-Flow detention time= 1,046.9 min calculated for 0.045 af (10% of inflow)
Center-of-Mass det. time=671.5 min ( 1,444.9-773.3)

Volume Invert Avail.Storage Storage Description
#1 585.00' 32,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)
81,424 cf Overall - 1,315 cf Embedded = 80,109 cf x 40.0% Voids
#2 586.00' 1,315 c¢f 36.0" Round Pipe Storage Inside #1
L=186.0'
33,358 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
585.00 10,178 0 0
593.00 10,178 81,424 81,424
Device Routing Invert Outlet Devices
#1  Primary 588.95' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 589.90' 24.0" W x 4.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.08 cfs @ 22.15 hrs HW=589.11" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.08 cfs @ 1.38 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 17P: Porous pavement system 4

Hydrograph
H Inflow
E Vs 4.96 cfs O Primary
51 Inflow Area=1.968 ac
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Hydrograph for Pond 17P: Porous pavement system 4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 585.00 0.00
1.50 0.01 5 585.00 0.00
3.00 0.03 122 585.03 0.00
4.50 0.05 359 585.09 0.00
6.00 0.07 685 585.17 0.00
7.50 0.10 1,136 585.28 0.00
9.00 0.14 1,776 585.44 0.00
10.50 0.25 2,802 585.69 0.00
12.00 245 6,360 586.54 0.00
13.50 0.39 13,733 588.22 0.00
15.00 0.20 15,230 588.56 0.00
16.50 0.15 16,164 588.78 0.00
18.00 0.1 16,879 588.95 0.00
19.50 0.10 17,339 589.07 0.04
21.00 0.09 17,515 589.11 0.08
22.50 0.08 17,537 589.11 0.08
24.00 0.07 17,512 589.11 0.07
25.50 0.00 17,270 589.05 0.03
27.00 0.00 17,141 589.02 0.02
28.50 0.00 17,077 589.00 0.01
30.00 0.00 17,038 588.99 0.01
31.50 0.00 17,007 588.98 0.01
33.00 0.00 16,981 588.98 0.00
34.50 0.00 16,960 588.97 0.00
36.00 0.00 16,943 588.97 0.00
37.50 0.00 16,929 588.96 0.00
39.00 0.00 16,918 588.96 0.00
40.50 0.00 16,908 588.96 0.00
42.00 0.00 16,901 588.96 0.00
43.50 0.00 16,895 588.96 0.00
45.00 0.00 16,890 588.96 0.00
46.50 0.00 16,885 588.95 0.00
48.00 0.00 16,882 588.95 0.00
49.50 0.00 16,879 588.95 0.00
51.00 0.00 16,877 588.95 0.00
52.50 0.00 16,875 588.95 0.00
54.00 0.00 16,874 588.95 0.00
55.50 0.00 16,873 588.95 0.00
57.00 0.00 16,872 588.95 0.00
58.50 0.00 16,871 588.95 0.00
60.00 0.00 16,870 588.95 0.00
61.50 0.00 16,870 588.95 0.00
63.00 0.00 16,869 588.95 0.00
64.50 0.00 16,869 588.95 0.00
66.00 0.00 16,869 588.95 0.00
67.50 0.00 16,868 588.95 0.00
69.00 0.00 16,868 588.95 0.00
70.50 0.00 16,868 588.95 0.00

72.00 0.00 16,868 588.95 0.00
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Stage-Discharge for Pond 17P: Porous pavement system 4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
585.00 0.00 587.55 0.00 590.10 1.47 592.65 6.91
585.05 0.00 587.60 0.00 590.15 1.72 592.70 6.98
585.10 0.00 587.65 0.00 590.20 2.00 592.75 7.04
585.15 0.00 587.70 0.00 590.25 2.28 592.80 7.10
585.20 0.00 587.75 0.00 590.30 2.51 592.85 7.16
585.25 0.00 587.80 0.00 590.35 2.70 592.90 7.22
585.30 0.00 587.85 0.00 590.40 2.87 592.95 7.28
585.35 0.00 587.90 0.00 590.45 3.03 593.00 7.34
585.40 0.00 587.95 0.00 590.50 3.18
585.45 0.00 588.00 0.00 590.55 3.32
585.50 0.00 588.05 0.00 590.60 3.45
585.55 0.00 588.10 0.00 590.65 3.58
585.60 0.00 588.15 0.00 590.70 3.7
585.65 0.00 588.20 0.00 590.75 3.82
585.70 0.00 588.25 0.00 590.80 3.94
585.75 0.00 588.30 0.00 590.85 4.05
585.80 0.00 588.35 0.00 590.90 4.16
585.85 0.00 588.40 0.00 590.95 4.26
585.90 0.00 588.45 0.00 591.00 4.37
585.95 0.00 588.50 0.00 591.05 4.47
586.00 0.00 588.55 0.00 591.10 4.56
586.05 0.00 588.60 0.00 591.15 4.66
586.10 0.00 588.65 0.00 591.20 4.75
586.15 0.00 588.70 0.00 591.25 4.84
586.20 0.00 588.75 0.00 591.30 4.93
586.25 0.00 588.80 0.00 591.35 5.02
586.30 0.00 588.85 0.00 591.40 5.1
586.35 0.00 588.90 0.00 591.45 5.19
586.40 0.00 588.95 0.00 591.50 5.27
586.45 0.00 589.00 0.01 591.55 5.36
586.50 0.00 589.05 0.03 591.60 5.44
586.55 0.00 589.10 0.07 591.65 5.52
586.60 0.00 589.15 0.1 591.70 5.60
586.65 0.00 589.20 0.17 591.75 5.67
586.70 0.00 589.25 0.23 591.80 5.75
586.75 0.00 589.30 0.30 591.85 5.82
586.80 0.00 589.35 0.36 591.90 5.90
586.85 0.00 589.40 0.43 591.95 5.97
586.90 0.00 589.45 0.47 592.00 6.04
586.95 0.00 589.50 0.52 592.05 6.12
587.00 0.00 589.55 0.56 592.10 6.19
587.05 0.00 589.60 0.60 592.15 6.26
587.10 0.00 589.65 0.63 592.20 6.32
587.15 0.00 589.70 0.67 592.25 6.39
587.20 0.00 589.75 0.70 592.30 6.46
587.25 0.00 589.80 0.73 592.35 6.53
587.30 0.00 589.85 0.76 592.40 6.59
587.35 0.00 589.90 0.79 592.45 6.66
587.40 0.00 589.95 0.89 592.50 6.72
587.45 0.00 590.00 1.05 592.55 6.79
587.50 0.00 590.05 1.24 592.60 6.85
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Basin 4 without exfiltration
NOAA 24-hr D 2-Year Rainfall=3.44"
Printed 10/29/2023

Stage-Area-Storage for Pond 17P: Porous pavement system 4

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
585.00 0 590.10 21,552
585.10 407 590.20 21,959
585.20 814 590.30 22,366
585.30 1,221 590.40 22,773
585.40 1,628 590.50 23,180
585.50 2,036 590.60 23,588
585.60 2,443 590.70 23,995
585.70 2,850 590.80 24,402
585.80 3,257 590.90 24,809
585.90 3,664 591.00 25,216
586.00 4,071 591.10 25,623
586.10 4,486 591.20 26,030
586.20 4,908 591.30 26,437
586.30 5,334 591.40 26,845
586.40 5,762 591.50 27,252
586.50 6,193 591.60 27,659
586.60 6,626 591.70 28,066
586.70 7,061 591.80 28,473
586.80 7,497 591.90 28,880
586.90 7,934 592.00 29,287
587.00 8,373 592.10 29,694
587.10 8,812 592.20 30,101
587.20 9,251 592.30 30,509
587.30 9,691 592.40 30,916
587.40 10,132 592.50 31,323
587.50 10,572 592.60 31,730
587.60 11,013 592.70 32,137
587.70 11,453 592.80 32,544
587.80 11,894 592.90 32,951
587.90 12,333 593.00 33,358
588.00 12,772
588.10 13,211
588.20 13,648
588.30 14,084
588.40 14,519
588.50 14,952
588.60 15,383
588.70 15,811
588.80 16,237
588.90 16,658
589.00 17,074
589.10 17,481
589.20 17,888
589.30 18,295
589.40 18,702
589.50 19,109
589.60 19,516
589.70 19,923
589.80 20,331
589.90 20,738
590.00 21,145
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 16S: Basin 4 Porous pvmt Runoff Area=85,708 sf Runoff Depth=4.29"
Flow Length=509' Tc=8.1 min CN=74/98 Runoff=8.03 cfs 0.703 af

Subcatchment 18S: OL-4 Runoff Area=11,273 sf Runoff Depth=2.61"
Flow Length=96" Slope=0.0573"'" Tc=8.7 min CN=74/98 Runoff=0.70 cfs 0.056 af

Subcatchment 19S: pre-dev basin 4 Runoff Area=96,981 sf Runoff Depth=2.20"
Flow Length=190" Tc=15.9 min CN=70/0 Runoff=4.06 cfs 0.408 af

Pond 17P: Porous pavement system 4 Peak Elev=589.75' Storage=20,113 cf Inflow=8.03 cfs 0.703 af
Outflow=0.70 cfs 0.316 af

Total Runoff Area = 4.453 ac Runoff Volume = 1.168 af Average Runoff Depth = 3.15"
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Summary for Subcatchment 16S: Basin 4 Porous pvmt

[47] Hint: Peak is 327% of capacity of segment #3

Runoff = 8.03 cfs @ 12.15 hrs, Volume= 0.703 af, Depth= 4.29"
Routed to Pond 17P : Porous pavement system 4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

* 61,324 98 roof and parking
24,384 74  >75% Grass cover, Good, HSG C

85,708 91 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.4 100 0.0520 0.26 Sheet Flow, grass
Grass: Short n=0.150 P2=3.44"
0.6 100 0.0300 2.60 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.0 309 0.0261 5.35 2.45 Pipe Channel,

15.0" Round w/ 9.0" inside fill Area= 0.5 sf Perim=2.9' r=0.16'
n= 0.013 Corrugated PE, smooth interior

8.1 509 Total

Subcatchment 16S: Basin 4 Porous pvmt
Hydrograph
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Hydrograph for Subcatchment 16S: Basin 4 Porous pvmt

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.01 0.03

3.00 0.20 0.00 0.07 0.07

4.50 0.31 0.00 0.16 0.09

6.00 0.45 0.00 0.27 0.1

7.50 0.61 0.00 0.42 0.16

9.00 0.83 0.00 0.63 0.22
10.50 1.17 0.05 0.96 0.42
12.00 2.50 0.61 2.27 4.00
13.50 4.05 1.63 3.82 0.62
15.00 4.39 1.89 4.16 0.32
16.50 4.61 2.06 4.37 0.24
18.00 4.77 219 4.54 0.18
19.50 4.9 2.29 4.67 0.16
21.00 5.02 2.38 4.79 0.14
22.50 5.13 247 4.89 0.12
24.00 5.22 2.54 4.98 0.1
25.50 5.22 2.54 4.98 0.00
27.00 5.22 2.54 4.98 0.00
28.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
31.50 5.22 2.54 4.98 0.00
33.00 5.22 2.54 4.98 0.00
34.50 5.22 2.54 4.98 0.00
36.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
39.00 5.22 2.54 4.98 0.00
40.50 5.22 2.54 4.98 0.00
42.00 5.22 2.54 4.98 0.00
43.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
46.50 5.22 2.54 4.98 0.00
48.00 5.22 2.54 4.98 0.00
49.50 5.22 2.54 4.98 0.00
51.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
54.00 5.22 2.54 4.98 0.00
55.50 5.22 2.54 4.98 0.00
57.00 5.22 2.54 4.98 0.00
58.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
61.50 5.22 2.54 4.98 0.00
63.00 5.22 2.54 4.98 0.00
64.50 5.22 2.54 4.98 0.00
66.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00
69.00 5.22 2.54 4.98 0.00
70.50 5.22 2.54 4.98 0.00

7200 522 2.54 4.98 0.00
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Summary for Subcatchment 18S: OL-4

Runoff = 0.70cfs @ 12.16 hrs, Volume= 0.056 af, Depth= 2.61"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

301 98 Paved roads w/curbs & sewers, HSG C
10,972 74 >75% Grass cover, Good, HSG C

11,273 75 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 96 0.0573 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"

Subcatchment 18S: OL-4

Hydrograph
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Hydrograph for Subcatchment 18S: OL-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.01 0.00

3.00 0.20 0.00 0.07 0.00

4.50 0.31 0.00 0.16 0.00

6.00 0.45 0.00 0.27 0.00

7.50 0.61 0.00 0.42 0.00

9.00 0.83 0.00 0.63 0.00
10.50 1.17 0.05 0.96 0.02
12.00 2.50 0.61 2.27 0.30
13.50 4.05 1.63 3.82 0.07
15.00 4.39 1.89 4.16 0.04
16.50 4.61 2.06 4.37 0.03
18.00 4.77 219 4.54 0.02
19.50 4.9 2.29 4.67 0.02
21.00 5.02 2.38 4.79 0.02
22.50 5.13 247 4.89 0.01
24.00 5.22 2.54 4.98 0.01
25.50 5.22 2.54 4.98 0.00
27.00 5.22 2.54 4.98 0.00
28.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
31.50 5.22 2.54 4.98 0.00
33.00 5.22 2.54 4.98 0.00
34.50 5.22 2.54 4.98 0.00
36.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
39.00 5.22 2.54 4.98 0.00
40.50 5.22 2.54 4.98 0.00
42.00 5.22 2.54 4.98 0.00
43.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
46.50 5.22 2.54 4.98 0.00
48.00 5.22 2.54 4.98 0.00
49.50 5.22 2.54 4.98 0.00
51.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
54.00 5.22 2.54 4.98 0.00
55.50 5.22 2.54 4.98 0.00
57.00 5.22 2.54 4.98 0.00
58.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
61.50 5.22 2.54 4.98 0.00
63.00 5.22 2.54 4.98 0.00
64.50 5.22 2.54 4.98 0.00
66.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00
69.00 5.22 2.54 4.98 0.00
70.50 5.22 2.54 4.98 0.00

7200 522 2.54 4.98 0.00



Basin 4 without exfiltration

Proposed basin 4 R5 NOAA 24-hr D 10-Year Rainfall=5.22"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 25

Summary for Subcatchment 19S: pre-dev basin 4

Runoff = 406 cfs @ 12.25 hrs, Volume= 0.408 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
96,981 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.5 90 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.9 190 Total

Subcatchment 19S: pre-dev basin 4

Hydrograph
]
17| NOAA 24-hr D
: ] 10-Year Rainfall=5.22"
| 4 Runoff Area=96,981 sf
i * j Runoff Volume=0.408 af
£ | - Runoff Depth=2.20"
3 ] ) Flow Length=190
| 7 Tc=15.9 min
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Hydrograph for Subcatchment 19S: pre-dev basin 4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.00 0.00

3.00 0.20 0.00 0.00 0.00

4.50 0.31 0.00 0.00 0.00

6.00 0.45 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00

9.00 0.83 0.00 0.00 0.00
10.50 1.17 0.02 0.00 0.06
12.00 2.50 0.46 0.00 1.30
13.50 4.05 1.36 0.00 0.56
15.00 4.39 1.60 0.00 0.29
16.50 4.61 1.75 0.00 0.21
18.00 4.77 1.87 0.00 0.16
19.50 4.9 1.97 0.00 0.14
21.00 5.02 2.05 0.00 0.13
22.50 5.13 213 0.00 0.1
24.00 5.22 2.20 0.00 0.10
25.50 5.22 2.20 0.00 0.00
27.00 5.22 2.20 0.00 0.00
28.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
31.50 5.22 2.20 0.00 0.00
33.00 5.22 2.20 0.00 0.00
34.50 5.22 2.20 0.00 0.00
36.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
39.00 5.22 2.20 0.00 0.00
40.50 5.22 2.20 0.00 0.00
42.00 5.22 2.20 0.00 0.00
43.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
46.50 5.22 2.20 0.00 0.00
48.00 5.22 2.20 0.00 0.00
49.50 5.22 2.20 0.00 0.00
51.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
54.00 5.22 2.20 0.00 0.00
55.50 5.22 2.20 0.00 0.00
57.00 5.22 2.20 0.00 0.00
58.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
61.50 5.22 2.20 0.00 0.00
63.00 5.22 2.20 0.00 0.00
64.50 5.22 2.20 0.00 0.00
66.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00
69.00 5.22 2.20 0.00 0.00
70.50 5.22 2.20 0.00 0.00

7200 522 2.20 0.00 0.00
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Summary for Pond 17P: Porous pavement system 4

Inflow Area = 1.968 ac, Inflow Depth = 4.29" for 10-Year event

Inflow = 8.03cfs @ 12.15 hrs, Volume= 0.703 af

Outflow = 0.70 cfs @ 13.35 hrs, Volume= 0.316 af, Atten=91%, Lag= 72.3 min
Primary = 0.70cfs @ 13.35 hrs, Volume= 0.316 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 589.75' @ 13.35 hrs Surf.Area= 10,178 sf Storage= 20,113 cf

Plug-Flow detention time= 408.7 min calculated for 0.316 af (45% of inflow)
Center-of-Mass det. time= 255.7 min ( 1,022.5 - 766.8 )

Volume Invert Avail.Storage Storage Description
#1 585.00' 32,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)
81,424 cf Overall - 1,315 cf Embedded = 80,109 cf x 40.0% Voids
#2 586.00' 1,315 c¢f 36.0" Round Pipe Storage Inside #1
L=186.0'
33,358 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
585.00 10,178 0 0
593.00 10,178 81,424 81,424
Device Routing Invert Outlet Devices
#1  Primary 588.95' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 589.90' 24.0" W x 4.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=0.70 cfs @ 13.35 hrs HW=589.75"' (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.70 cfs @ 3.56 fps)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 17P: Porous pavement system 4
Hydrograph
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Hydrograph for Pond 17P: Porous pavement system 4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 585.00 0.00
1.50 0.03 38 585.01 0.00
3.00 0.07 314 585.08 0.00
4.50 0.09 759 585.19 0.00
6.00 0.1 1,324 585.33 0.00
7.50 0.16 2,070 585.51 0.00
9.00 0.22 3,104 585.76 0.00
10.50 0.42 4,803 586.18 0.00
12.00 4.00 10,671 587.52 0.00
13.50 0.62 20,093 589.74 0.70
15.00 0.32 19,134 589.51 0.52
16.50 0.24 18,377 589.32 0.32
18.00 0.18 18,067 589.24 0.22
19.50 0.16 17,906 589.20 0.17
21.00 0.14 17,828 589.19 0.15
22.50 0.12 17,768 589.17 0.13
24.00 0.1 17,711 589.16 0.12
25.50 0.00 17,350 589.07 0.04
27.00 0.00 17,181 589.03 0.02
28.50 0.00 17,097 589.01 0.01
30.00 0.00 17,052 588.99 0.01
31.50 0.00 17,018 588.99 0.01
33.00 0.00 16,991 588.98 0.00
34.50 0.00 16,968 588.97 0.00
36.00 0.00 16,949 588.97 0.00
37.50 0.00 16,934 588.97 0.00
39.00 0.00 16,922 588.96 0.00
40.50 0.00 16,912 588.96 0.00
42.00 0.00 16,904 588.96 0.00
43.50 0.00 16,897 588.96 0.00
45.00 0.00 16,891 588.96 0.00
46.50 0.00 16,887 588.95 0.00
48.00 0.00 16,883 588.95 0.00
49.50 0.00 16,880 588.95 0.00
51.00 0.00 16,878 588.95 0.00
52.50 0.00 16,876 588.95 0.00
54.00 0.00 16,874 588.95 0.00
55.50 0.00 16,873 588.95 0.00
57.00 0.00 16,872 588.95 0.00
58.50 0.00 16,871 588.95 0.00
60.00 0.00 16,870 588.95 0.00
61.50 0.00 16,870 588.95 0.00
63.00 0.00 16,869 588.95 0.00
64.50 0.00 16,869 588.95 0.00
66.00 0.00 16,869 588.95 0.00
67.50 0.00 16,868 588.95 0.00
69.00 0.00 16,868 588.95 0.00
70.50 0.00 16,868 588.95 0.00

72.00 0.00 16,868 588.95 0.00
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Stage-Discharge for Pond 17P: Porous pavement system 4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
585.00 0.00 587.55 0.00 590.10 1.47 592.65 6.91
585.05 0.00 587.60 0.00 590.15 1.72 592.70 6.98
585.10 0.00 587.65 0.00 590.20 2.00 592.75 7.04
585.15 0.00 587.70 0.00 590.25 2.28 592.80 7.10
585.20 0.00 587.75 0.00 590.30 2.51 592.85 7.16
585.25 0.00 587.80 0.00 590.35 2.70 592.90 7.22
585.30 0.00 587.85 0.00 590.40 2.87 592.95 7.28
585.35 0.00 587.90 0.00 590.45 3.03 593.00 7.34
585.40 0.00 587.95 0.00 590.50 3.18
585.45 0.00 588.00 0.00 590.55 3.32
585.50 0.00 588.05 0.00 590.60 3.45
585.55 0.00 588.10 0.00 590.65 3.58
585.60 0.00 588.15 0.00 590.70 3.7
585.65 0.00 588.20 0.00 590.75 3.82
585.70 0.00 588.25 0.00 590.80 3.94
585.75 0.00 588.30 0.00 590.85 4.05
585.80 0.00 588.35 0.00 590.90 4.16
585.85 0.00 588.40 0.00 590.95 4.26
585.90 0.00 588.45 0.00 591.00 4.37
585.95 0.00 588.50 0.00 591.05 4.47
586.00 0.00 588.55 0.00 591.10 4.56
586.05 0.00 588.60 0.00 591.15 4.66
586.10 0.00 588.65 0.00 591.20 4.75
586.15 0.00 588.70 0.00 591.25 4.84
586.20 0.00 588.75 0.00 591.30 4.93
586.25 0.00 588.80 0.00 591.35 5.02
586.30 0.00 588.85 0.00 591.40 5.1
586.35 0.00 588.90 0.00 591.45 5.19
586.40 0.00 588.95 0.00 591.50 5.27
586.45 0.00 589.00 0.01 591.55 5.36
586.50 0.00 589.05 0.03 591.60 5.44
586.55 0.00 589.10 0.07 591.65 5.52
586.60 0.00 589.15 0.1 591.70 5.60
586.65 0.00 589.20 0.17 591.75 5.67
586.70 0.00 589.25 0.23 591.80 5.75
586.75 0.00 589.30 0.30 591.85 5.82
586.80 0.00 589.35 0.36 591.90 5.90
586.85 0.00 589.40 0.43 591.95 5.97
586.90 0.00 589.45 0.47 592.00 6.04
586.95 0.00 589.50 0.52 592.05 6.12
587.00 0.00 589.55 0.56 592.10 6.19
587.05 0.00 589.60 0.60 592.15 6.26
587.10 0.00 589.65 0.63 592.20 6.32
587.15 0.00 589.70 0.67 592.25 6.39
587.20 0.00 589.75 0.70 592.30 6.46
587.25 0.00 589.80 0.73 592.35 6.53
587.30 0.00 589.85 0.76 592.40 6.59
587.35 0.00 589.90 0.79 592.45 6.66
587.40 0.00 589.95 0.89 592.50 6.72
587.45 0.00 590.00 1.05 592.55 6.79
587.50 0.00 590.05 1.24 592.60 6.85
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Basin 4 without exfiltration
NOAA 24-hr D 10-Year Rainfall=5.22"
Printed 10/29/2023

Stage-Area-Storage for Pond 17P: Porous pavement system 4

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
585.00 0 590.10 21,552
585.10 407 590.20 21,959
585.20 814 590.30 22,366
585.30 1,221 590.40 22,773
585.40 1,628 590.50 23,180
585.50 2,036 590.60 23,588
585.60 2,443 590.70 23,995
585.70 2,850 590.80 24,402
585.80 3,257 590.90 24,809
585.90 3,664 591.00 25,216
586.00 4,071 591.10 25,623
586.10 4,486 591.20 26,030
586.20 4,908 591.30 26,437
586.30 5,334 591.40 26,845
586.40 5,762 591.50 27,252
586.50 6,193 591.60 27,659
586.60 6,626 591.70 28,066
586.70 7,061 591.80 28,473
586.80 7,497 591.90 28,880
586.90 7,934 592.00 29,287
587.00 8,373 592.10 29,694
587.10 8,812 592.20 30,101
587.20 9,251 592.30 30,509
587.30 9,691 592.40 30,916
587.40 10,132 592.50 31,323
587.50 10,572 592.60 31,730
587.60 11,013 592.70 32,137
587.70 11,453 592.80 32,544
587.80 11,894 592.90 32,951
587.90 12,333 593.00 33,358
588.00 12,772
588.10 13,211
588.20 13,648
588.30 14,084
588.40 14,519
588.50 14,952
588.60 15,383
588.70 15,811
588.80 16,237
588.90 16,658
589.00 17,074
589.10 17,481
589.20 17,888
589.30 18,295
589.40 18,702
589.50 19,109
589.60 19,516
589.70 19,923
589.80 20,331
589.90 20,738
590.00 21,145




Basin 4 without exfiltration

Proposed basin 4 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 32

Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 16S: Basin 4 Porous pvmt Runoff Area=85,708 sf Runoff Depth=7.59"
Flow Length=509' Tc=8.1 min CN=74/98 Runoff=14.11 cfs 1.245 af

Subcatchment 18S: OL-4 Runoff Area=11,273 sf Runoff Depth=5.60"
Flow Length=96" Slope=0.0573"'/" Tc=8.7 min CN=74/98 Runoff=1.50 cfs 0.121 af

Subcatchment 19S: pre-dev basin 4 Runoff Area=96,981 sf Runoff Depth=5.04"
Flow Length=190" Tc=15.9 min CN=70/0 Runoff=9.38 cfs 0.934 af

Pond 17P: Porous pavement system 4 Peak Elev=591.49' Storage=27,199 cf Inflow=14.11 cfs 1.245 af
Outflow=5.25 cfs 0.858 af

Total Runoff Area = 4.453 ac Runoff Volume = 2.300 af Average Runoff Depth = 6.20"
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Summary for Subcatchment 16S: Basin 4 Porous pvmt

[47] Hint: Peak is 575% of capacity of segment #3

Runoff = 1411 cfs @ 12.15 hrs, Volume= 1.245 af, Depth= 7.59"
Routed to Pond 17P : Porous pavement system 4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

* 61,324 98 roof and parking
24,384 74  >75% Grass cover, Good, HSG C

85,708 91 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.4 100 0.0520 0.26 Sheet Flow, grass
Grass: Short n=0.150 P2=3.44"
0.6 100 0.0300 2.60 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.0 309 0.0261 5.35 2.45 Pipe Channel,

15.0" Round w/ 9.0" inside fill Area= 0.5 sf Perim=2.9' r=0.16'
n= 0.013 Corrugated PE, smooth interior

8.1 509 Total

Subcatchment 16S: Basin 4 Porous pvmt

Hydrograph
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Hydrograph for Subcatchment 16S: Basin 4 Porous pvmt

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.04 0.08

3.00 0.33 0.00 0.17 0.14
4.50 0.52 0.00 0.34 0.18

6.00 0.74 0.00 0.54 0.20

7.50 1.01 0.03 0.80 0.30

9.00 1.37 0.1 1.16 0.41
10.50 1.94 0.32 1.71 0.77
12.00 4.15 1.71 3.91 710
13.50 6.72 3.80 6.48 1.07
15.00 7.29 4.29 7.05 0.56
16.50 7.65 4.61 7.41 0.41
18.00 7.92 4.85 7.68 0.30
19.50 8.14 5.05 7.90 0.27
21.00 8.33 5.23 8.09 0.24
22.50 8.51 5.38 8.27 0.21
24.00 8.66 5.52 8.42 0.18
25.50 8.66 5.52 8.42 0.00
27.00 8.66 5.52 8.42 0.00
28.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
31.50 8.66 5.52 8.42 0.00
33.00 8.66 5.52 8.42 0.00
34.50 8.66 5.52 8.42 0.00
36.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
39.00 8.66 5.52 8.42 0.00
40.50 8.66 5.52 8.42 0.00
42.00 8.66 5.52 8.42 0.00
43.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
46.50 8.66 5.52 8.42 0.00
48.00 8.66 5.52 8.42 0.00
49.50 8.66 5.52 8.42 0.00
51.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
54.00 8.66 5.52 8.42 0.00
55.50 8.66 5.52 8.42 0.00
57.00 8.66 5.52 8.42 0.00
58.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
61.50 8.66 5.52 8.42 0.00
63.00 8.66 5.52 8.42 0.00
64.50 8.66 5.52 8.42 0.00
66.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00
69.00 8.66 5.52 8.42 0.00
70.50 8.66 5.52 8.42 0.00

72.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 18S: OL-4

Runoff = 150 cfs @ 12.16 hrs, Volume= 0.121 af, Depth= 5.60"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
301 98 Paved roads w/curbs & sewers, HSG C
10,972 74 >75% Grass cover, Good, HSG C

11,273 75 Weighted Average

Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.7 96 0.0573 0.18 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"

Subcatchment 18S: OL-4
Hydrograph
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Hydrograph for Subcatchment 18S: OL-4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.04 0.00

3.00 0.33 0.00 0.17 0.00
4.50 0.52 0.00 0.34 0.00

6.00 0.74 0.00 0.54 0.00

7.50 1.01 0.03 0.80 0.01

9.00 1.37 0.1 1.16 0.02
10.50 1.94 0.32 1.71 0.05
12.00 4.15 1.71 3.91 0.69
13.50 6.72 3.80 6.48 0.13
15.00 7.29 4.29 7.05 0.07
16.50 7.65 4.61 7.41 0.05
18.00 7.92 4.85 7.68 0.04
19.50 8.14 5.05 7.90 0.03
21.00 8.33 5.23 8.09 0.03
22.50 8.51 5.38 8.27 0.03
24.00 8.66 5.52 8.42 0.02
25.50 8.66 5.52 8.42 0.00
27.00 8.66 5.52 8.42 0.00
28.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
31.50 8.66 5.52 8.42 0.00
33.00 8.66 5.52 8.42 0.00
34.50 8.66 5.52 8.42 0.00
36.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
39.00 8.66 5.52 8.42 0.00
40.50 8.66 5.52 8.42 0.00
42.00 8.66 5.52 8.42 0.00
43.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
46.50 8.66 5.52 8.42 0.00
48.00 8.66 5.52 8.42 0.00
49.50 8.66 5.52 8.42 0.00
51.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
54.00 8.66 5.52 8.42 0.00
55.50 8.66 5.52 8.42 0.00
57.00 8.66 5.52 8.42 0.00
58.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
61.50 8.66 5.52 8.42 0.00
63.00 8.66 5.52 8.42 0.00
64.50 8.66 5.52 8.42 0.00
66.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00
69.00 8.66 5.52 8.42 0.00
70.50 8.66 5.52 8.42 0.00

72.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 19S: pre-dev basin 4

Runoff = 9.38cfs @ 12.24 hrs, Volume= 0.934 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
96,981 70  Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.4 100 0.0500 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.5 90 0.0400 1.00 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

15.9 190 Total

Subcatchment 19S: pre-dev basin 4

Hydrograph
i NOAA 24-hr
.| N 100-Year Rainfall=8.66"
/] Runoff Area=96,981 sf
! Runoff Volume=0.934 af
2 / Runoff Depth=5.04"
¢ Flow Length=190
| Tc=15.9 min
CN=70/0
I K 77727277777777777777777 7 7 .
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Hydrograph for Subcatchment 19S: pre-dev basin 4

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.00 0.00

3.00 0.33 0.00 0.00 0.00
4.50 0.52 0.00 0.00 0.00

6.00 0.74 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.02

9.00 1.37 0.06 0.00 0.1
10.50 1.94 0.22 0.00 0.34
12.00 4.15 1.43 0.00 343
13.50 6.72 3.39 0.00 1.14
15.00 7.29 3.86 0.00 0.58
16.50 7.65 4.16 0.00 0.42
18.00 7.92 4.40 0.00 0.31
19.50 8.14 4.58 0.00 0.27
21.00 8.33 4.75 0.00 0.24
22.50 8.51 4.90 0.00 0.22
24.00 8.66 5.04 0.00 0.19
25.50 8.66 5.04 0.00 0.00
27.00 8.66 5.04 0.00 0.00
28.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
31.50 8.66 5.04 0.00 0.00
33.00 8.66 5.04 0.00 0.00
34.50 8.66 5.04 0.00 0.00
36.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
39.00 8.66 5.04 0.00 0.00
40.50 8.66 5.04 0.00 0.00
42.00 8.66 5.04 0.00 0.00
43.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
46.50 8.66 5.04 0.00 0.00
48.00 8.66 5.04 0.00 0.00
49.50 8.66 5.04 0.00 0.00
51.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
54.00 8.66 5.04 0.00 0.00
55.50 8.66 5.04 0.00 0.00
57.00 8.66 5.04 0.00 0.00
58.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
61.50 8.66 5.04 0.00 0.00
63.00 8.66 5.04 0.00 0.00
64.50 8.66 5.04 0.00 0.00
66.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00
69.00 8.66 5.04 0.00 0.00
70.50 8.66 5.04 0.00 0.00

72.00 8.66 5.04 0.00 0.00
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Summary for Pond 17P: Porous pavement system 4

Inflow Area = 1.968 ac, Inflow Depth = 7.59" for 100-Year event

Inflow = 1411 cfs @ 12.15 hrs, Volume= 1.245 af

Outflow = 5.25cfs @ 12.34 hrs, Volume= 0.858 af, Atten=63%, Lag= 11.5 min
Primary = 525cfs @ 12.34 hrs, Volume= 0.858 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev=591.49' @ 12.34 hrs Surf.Area= 10,178 sf Storage= 27,199 cf

Plug-Flow detention time= 261.4 min calculated for 0.858 af (69% of inflow)
Center-of-Mass det. time= 154.3 min ( 913.8 - 759.5)

Volume Invert Avail.Storage Storage Description
#1 585.00' 32,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)
81,424 cf Overall - 1,315 cf Embedded = 80,109 cf x 40.0% Voids
#2 586.00' 1,315 c¢f 36.0" Round Pipe Storage Inside #1
L=186.0'
33,358 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
585.00 10,178 0 0
593.00 10,178 81,424 81,424
Device Routing Invert Outlet Devices
#1  Primary 588.95' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads
#2  Primary 589.90' 24.0" W x 4.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Primary OutFlow Max=5.25 cfs @ 12.34 hrs HW=591.48" (Free Discharge)
1=Orifice/Grate (Orifice Controls 1.43 cfs @ 7.28 fps)
2=0Orifice/Grate (Orifice Controls 3.82 cfs @ 5.73 fps)
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Pond 17P: Porous pavement system 4

Hydrograph
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Hydrograph for Pond 17P: Porous pavement system 4

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 585.00 0.00
1.50 0.08 163 585.04 0.00
3.00 0.14 787 585.19 0.00
4.50 0.18 1,647 585.40 0.00
6.00 0.20 2,671 585.66 0.00
7.50 0.30 4,022 585.99 0.00
9.00 0.41 5,941 586.44 0.00
10.50 0.77 9,068 587.16 0.00
12.00 710 19,488 589.59 0.59
13.50 1.07 21,555 590.10 1.48
15.00 0.56 20,513 589.84 0.76
16.50 0.41 19,441 589.58 0.58
18.00 0.30 18,684 589.40 0.42
19.50 0.27 18,316 589.31 0.30
21.00 0.24 18,181 589.27 0.26
22.50 0.21 18,087 589.25 0.23
24.00 0.18 17,998 589.23 0.20
25.50 0.00 17,442 589.09 0.06
27.00 0.00 17,226 589.04 0.03
28.50 0.00 17,119 589.01 0.01
30.00 0.00 17,066 589.00 0.01
31.50 0.00 17,029 588.99 0.01
33.00 0.00 16,999 588.98 0.00
34.50 0.00 16,975 588.98 0.00
36.00 0.00 16,955 588.97 0.00
37.50 0.00 16,939 588.97 0.00
39.00 0.00 16,926 588.96 0.00
40.50 0.00 16,915 588.96 0.00
42.00 0.00 16,906 588.96 0.00
43.50 0.00 16,899 588.96 0.00
45.00 0.00 16,893 588.96 0.00
46.50 0.00 16,888 588.96 0.00
48.00 0.00 16,884 588.95 0.00
49.50 0.00 16,881 588.95 0.00
51.00 0.00 16,879 588.95 0.00
52.50 0.00 16,877 588.95 0.00
54.00 0.00 16,875 588.95 0.00
55.50 0.00 16,873 588.95 0.00
57.00 0.00 16,872 588.95 0.00
58.50 0.00 16,871 588.95 0.00
60.00 0.00 16,871 588.95 0.00
61.50 0.00 16,870 588.95 0.00
63.00 0.00 16,869 588.95 0.00
64.50 0.00 16,869 588.95 0.00
66.00 0.00 16,869 588.95 0.00
67.50 0.00 16,868 588.95 0.00
69.00 0.00 16,868 588.95 0.00
70.50 0.00 16,868 588.95 0.00

72.00 0.00 16,868 588.95 0.00
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Stage-Discharge for Pond 17P: Porous pavement system 4

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
585.00 0.00 587.55 0.00 590.10 1.47 592.65 6.91
585.05 0.00 587.60 0.00 590.15 1.72 592.70 6.98
585.10 0.00 587.65 0.00 590.20 2.00 592.75 7.04
585.15 0.00 587.70 0.00 590.25 2.28 592.80 7.10
585.20 0.00 587.75 0.00 590.30 2.51 592.85 7.16
585.25 0.00 587.80 0.00 590.35 2.70 592.90 7.22
585.30 0.00 587.85 0.00 590.40 2.87 592.95 7.28
585.35 0.00 587.90 0.00 590.45 3.03 593.00 7.34
585.40 0.00 587.95 0.00 590.50 3.18
585.45 0.00 588.00 0.00 590.55 3.32
585.50 0.00 588.05 0.00 590.60 3.45
585.55 0.00 588.10 0.00 590.65 3.58
585.60 0.00 588.15 0.00 590.70 3.7
585.65 0.00 588.20 0.00 590.75 3.82
585.70 0.00 588.25 0.00 590.80 3.94
585.75 0.00 588.30 0.00 590.85 4.05
585.80 0.00 588.35 0.00 590.90 4.16
585.85 0.00 588.40 0.00 590.95 4.26
585.90 0.00 588.45 0.00 591.00 4.37
585.95 0.00 588.50 0.00 591.05 4.47
586.00 0.00 588.55 0.00 591.10 4.56
586.05 0.00 588.60 0.00 591.15 4.66
586.10 0.00 588.65 0.00 591.20 4.75
586.15 0.00 588.70 0.00 591.25 4.84
586.20 0.00 588.75 0.00 591.30 4.93
586.25 0.00 588.80 0.00 591.35 5.02
586.30 0.00 588.85 0.00 591.40 5.1
586.35 0.00 588.90 0.00 591.45 5.19
586.40 0.00 588.95 0.00 591.50 5.27
586.45 0.00 589.00 0.01 591.55 5.36
586.50 0.00 589.05 0.03 591.60 5.44
586.55 0.00 589.10 0.07 591.65 5.52
586.60 0.00 589.15 0.1 591.70 5.60
586.65 0.00 589.20 0.17 591.75 5.67
586.70 0.00 589.25 0.23 591.80 5.75
586.75 0.00 589.30 0.30 591.85 5.82
586.80 0.00 589.35 0.36 591.90 5.90
586.85 0.00 589.40 0.43 591.95 5.97
586.90 0.00 589.45 0.47 592.00 6.04
586.95 0.00 589.50 0.52 592.05 6.12
587.00 0.00 589.55 0.56 592.10 6.19
587.05 0.00 589.60 0.60 592.15 6.26
587.10 0.00 589.65 0.63 592.20 6.32
587.15 0.00 589.70 0.67 592.25 6.39
587.20 0.00 589.75 0.70 592.30 6.46
587.25 0.00 589.80 0.73 592.35 6.53
587.30 0.00 589.85 0.76 592.40 6.59
587.35 0.00 589.90 0.79 592.45 6.66
587.40 0.00 589.95 0.89 592.50 6.72
587.45 0.00 590.00 1.05 592.55 6.79
587.50 0.00 590.05 1.24 592.60 6.85
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Basin 4 without exfiltration
NOAA 24-hr D 100-Year Rainfall=8.66"
Printed 10/29/2023

Stage-Area-Storage for Pond 17P: Porous pavement system 4

Elevation Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
585.00 0 590.10 21,552
585.10 407 590.20 21,959
585.20 814 590.30 22,366
585.30 1,221 590.40 22,773
585.40 1,628 590.50 23,180
585.50 2,036 590.60 23,588
585.60 2,443 590.70 23,995
585.70 2,850 590.80 24,402
585.80 3,257 590.90 24,809
585.90 3,664 591.00 25,216
586.00 4,071 591.10 25,623
586.10 4,486 591.20 26,030
586.20 4,908 591.30 26,437
586.30 5,334 591.40 26,845
586.40 5,762 591.50 27,252
586.50 6,193 591.60 27,659
586.60 6,626 591.70 28,066
586.70 7,061 591.80 28,473
586.80 7,497 591.90 28,880
586.90 7,934 592.00 29,287
587.00 8,373 592.10 29,694
587.10 8,812 592.20 30,101
587.20 9,251 592.30 30,509
587.30 9,691 592.40 30,916
587.40 10,132 592.50 31,323
587.50 10,572 592.60 31,730
587.60 11,013 592.70 32,137
587.70 11,453 592.80 32,544
587.80 11,894 592.90 32,951
587.90 12,333 593.00 33,358
588.00 12,772
588.10 13,211
588.20 13,648
588.30 14,084
588.40 14,519
588.50 14,952
588.60 15,383
588.70 15,811
588.80 16,237
588.90 16,658
589.00 17,074
589.10 17,481
589.20 17,888
589.30 18,295
589.40 18,702
589.50 19,109
589.60 19,516
589.70 19,923
589.80 20,331
589.90 20,738
590.00 21,145
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Rainfall Events Listing (selected events)

Event# Event Storm Type  Curve Mode Duration B/B Depth AMC
Name (hours) (inches)
1 2-Year NOAA 24-hr D Default 24.00 1 3.44 2
2 10-Year NOAA 24-hr D Default 2400 1 522 2

3 100-Year NOAA24-hr D Default 24.00 1 8.66 2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)
1.911 74 >75% Grass cover, Good, HSG C (23S, 25S)
0.510 98 Paved parking, HSG C (25S)
1.430 98 Roofs, HSG D (23S)
3.850 70 Woods, Good, HSG C (26S)
7.701 78 TOTAL AREA
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Soil Listing (all nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

6.271 HSG C 23S, 258, 26S
1.430 HSG D 23S
0.000 Other

7.701 TOTAL AREA
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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 1.911 0.000 0.000 1.911  >75% Grass cover, Good 23S,
258
0.000 0.000 0.510 0.000 0.000 0.510 Paved parking 258
0.000 0.000 0.000 1.430 0.000 1.430 Roofs 238
0.000 0.000 3.850 0.000 0.000 3.850 Woods, Good 26S
0.000 0.000 6.271 1.430 0.000 7.701 TOTAL AREA
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Pipe Listing (all nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 258 0.00 0.00 156.0 0.0349 0.013 0.0 15.0 8.0
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 23S: Basin 5 Runoff Area=99,084 sf Runoff Depth=2.46"
Flow Length=314' Tc=11.3 min CN=74/98 Runoff=4.83 cfs 0.466 af

Subcatchment 25S: overland 5-A Runoff Area=68,635 sf Runoff Depth=1.85"
Flow Length=394' Tc=7.6 min CN=74/98 Runoff=2.94 cfs 0.243 af

Subcatchment 26S: pre-dev basin 5 Runoff Area=167,719 sf Runoff Depth=0.97"
Flow Length=274' Tc=11.5 min CN=70/0 Runoff=3.33 cfs 0.312 af

Pond 24P: Infiltration basin 5 Peak Elev=572.14"' Storage=20,319 cf Inflow=4.83 cfs 0.466 af
Outflow=0.00 cfs 0.000 af

Total Runoff Area =7.701 ac Runoff Volume = 1.021 af Average Runoff Depth = 1.59"
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Summary for Subcatchment 23S: Basin 5

Runoff = 483cfs@ 12.19 hrs, Volume= 0.466 af, Depth= 2.46"
Routed to Pond 24P : Infiltration basin 5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

62,281 98 Roofs, HSG D
36,803 74 >75% Grass cover, Good, HSG C

99,084 89 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.0170 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
1.0 164 0.0305 2.62 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.1 50 0.0760 5.60 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.3 314 Total

Subcatchment 23S: Basin 5
Hydrograph
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Hydrograph for Subcatchment 23S: Basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.01

3.00 0.13 0.00 0.03 0.03

4.50 0.21 0.00 0.07 0.05

6.00 0.29 0.00 0.14 0.07

7.50 0.40 0.00 0.23 0.10

9.00 0.55 0.00 0.36 0.14
10.50 0.77 0.00 0.57 0.25
12.00 1.65 0.20 1.43 212
13.50 2.67 0.71 2.44 0.45
15.00 2.89 0.84 2.66 0.23
16.50 3.04 0.93 2.81 0.17
18.00 3.15 1.00 2.91 0.13
19.50 3.23 1.06 3.00 0.1
21.00 3.31 1.1 3.08 0.10
22.50 3.38 1.16 3.15 0.09
24.00 3.44 1.20 3.21 0.08
25.50 3.44 1.20 3.21 0.00
27.00 3.44 1.20 3.21 0.00
28.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
31.50 3.44 1.20 3.21 0.00
33.00 3.44 1.20 3.21 0.00
34.50 3.44 1.20 3.21 0.00
36.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
39.00 3.44 1.20 3.21 0.00
40.50 3.44 1.20 3.21 0.00
42.00 3.44 1.20 3.21 0.00
43.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
46.50 3.44 1.20 3.21 0.00
48.00 3.44 1.20 3.21 0.00
49.50 3.44 1.20 3.21 0.00
51.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
54.00 3.44 1.20 3.21 0.00
55.50 3.44 1.20 3.21 0.00
57.00 3.44 1.20 3.21 0.00
58.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
61.50 3.44 1.20 3.21 0.00
63.00 3.44 1.20 3.21 0.00
64.50 3.44 1.20 3.21 0.00
66.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00
69.00 3.44 1.20 3.21 0.00
70.50 3.44 1.20 3.21 0.00

7200 344 1.20 3.21 0.00
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Summary for Subcatchment 25S: overland 5-A

Runoff = 294 cfs @ 12.15 hrs, Volume= 0.243 af, Depth= 1.85"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

22,200 98 Paved parking, HSG C
46,435 74 >75% Grass cover, Good, HSG C

68,635 82 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.7 100 0.1200 0.25 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"

0.1 20 0.0500 3.35 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 118 0.0550 4.76 Shallow Concentrated Flow, gutter flow
Paved Kv=20.3 fps

0.4 156 0.0349 6.80 3.82 Pipe Channel,

15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18'
n= 0.013 Corrugated PE, smooth interior

7.6 394 Total

Subcatchment 25S: overland 5-A

Hydrograph
[3 Runoff}
9l NOAA 24-hr D
2-Year Rainfall=3.44"
% Runoff Area=68,635 sf
2 unoff Volume=0.243 a
g d Runoff Depth=1.85"
E f Flow Length=394
; Tc=7.6 mi
" CN=74/98
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Hydrograph for Subcatchment 25S: overland 5-A

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.00

3.00 0.13 0.00 0.03 0.01

4.50 0.21 0.00 0.07 0.02

6.00 0.29 0.00 0.14 0.02

7.50 0.40 0.00 0.23 0.04

9.00 0.55 0.00 0.36 0.05
10.50 0.77 0.00 0.57 0.09
12.00 1.65 0.20 1.43 1.36
13.50 2.67 0.71 2.44 0.25
15.00 2.89 0.84 2.66 0.14
16.50 3.04 0.93 2.81 0.10
18.00 3.15 1.00 2.91 0.08
19.50 3.23 1.06 3.00 0.07
21.00 3.31 1.1 3.08 0.06
22.50 3.38 1.16 3.15 0.05
24.00 3.44 1.20 3.21 0.05
25.50 3.44 1.20 3.21 0.00
27.00 3.44 1.20 3.21 0.00
28.50 3.44 1.20 3.21 0.00
30.00 3.44 1.20 3.21 0.00
31.50 3.44 1.20 3.21 0.00
33.00 3.44 1.20 3.21 0.00
34.50 3.44 1.20 3.21 0.00
36.00 3.44 1.20 3.21 0.00
37.50 3.44 1.20 3.21 0.00
39.00 3.44 1.20 3.21 0.00
40.50 3.44 1.20 3.21 0.00
42.00 3.44 1.20 3.21 0.00
43.50 3.44 1.20 3.21 0.00
45.00 3.44 1.20 3.21 0.00
46.50 3.44 1.20 3.21 0.00
48.00 3.44 1.20 3.21 0.00
49.50 3.44 1.20 3.21 0.00
51.00 3.44 1.20 3.21 0.00
52.50 3.44 1.20 3.21 0.00
54.00 3.44 1.20 3.21 0.00
55.50 3.44 1.20 3.21 0.00
57.00 3.44 1.20 3.21 0.00
58.50 3.44 1.20 3.21 0.00
60.00 3.44 1.20 3.21 0.00
61.50 3.44 1.20 3.21 0.00
63.00 3.44 1.20 3.21 0.00
64.50 3.44 1.20 3.21 0.00
66.00 3.44 1.20 3.21 0.00
67.50 3.44 1.20 3.21 0.00
69.00 3.44 1.20 3.21 0.00
70.50 3.44 1.20 3.21 0.00

7200 344 1.20 3.21 0.00
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Summary for Subcatchment 26S: pre-dev basin 5

Runoff = 3.33cfs @ 12.20 hrs, Volume= 0.312 af, Depth= 0.97"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
167,719 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.4 174 0.1670 2.04 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.5 274 Total

Subcatchment 26S: pre-dev basin 5
Hydrograph
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Hydrograph for Subcatchment 26S: pre-dev basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.06 0.00 0.00 0.00

3.00 0.13 0.00 0.00 0.00
4.50 0.21 0.00 0.00 0.00

6.00 0.29 0.00 0.00 0.00

7.50 0.40 0.00 0.00 0.00

9.00 0.55 0.00 0.00 0.00
10.50 0.77 0.00 0.00 0.00
12.00 1.65 0.12 0.00 0.99
13.50 2.67 0.54 0.00 0.45
15.00 2.89 0.66 0.00 0.25
16.50 3.04 0.74 0.00 0.19
18.00 3.15 0.80 0.00 0.14
19.50 3.23 0.85 0.00 0.13
21.00 3.31 0.89 0.00 0.1
22.50 3.38 0.93 0.00 0.10
24.00 3.44 0.97 0.00 0.09
25.50 3.44 0.97 0.00 0.00
27.00 3.44 0.97 0.00 0.00
28.50 3.44 0.97 0.00 0.00
30.00 3.44 0.97 0.00 0.00
31.50 3.44 0.97 0.00 0.00
33.00 3.44 0.97 0.00 0.00
34.50 3.44 0.97 0.00 0.00
36.00 3.44 0.97 0.00 0.00
37.50 3.44 0.97 0.00 0.00
39.00 3.44 0.97 0.00 0.00
40.50 3.44 0.97 0.00 0.00
42.00 3.44 0.97 0.00 0.00
43.50 3.44 0.97 0.00 0.00
45.00 3.44 0.97 0.00 0.00
46.50 3.44 0.97 0.00 0.00
48.00 3.44 0.97 0.00 0.00
49.50 3.44 0.97 0.00 0.00
51.00 3.44 0.97 0.00 0.00
52.50 3.44 0.97 0.00 0.00
54.00 3.44 0.97 0.00 0.00
55.50 3.44 0.97 0.00 0.00
57.00 3.44 0.97 0.00 0.00
58.50 3.44 0.97 0.00 0.00
60.00 3.44 0.97 0.00 0.00
61.50 3.44 0.97 0.00 0.00
63.00 3.44 0.97 0.00 0.00
64.50 3.44 0.97 0.00 0.00
66.00 3.44 0.97 0.00 0.00
67.50 3.44 0.97 0.00 0.00
69.00 3.44 0.97 0.00 0.00
70.50 3.44 0.97 0.00 0.00

72.00 3.44 0.97 0.00 0.00
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Summary for Pond 24P: Infiltration basin 5

Inflow Area = 2.275 ac, Inflow Depth = 2.46" for 2-Year event

Inflow = 483cfs@ 12.19 hrs, Volume= 0.466 af

Outflow = 0.00cfs@ 0.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 572.14' @ 24.66 hrs Surf.Area= 12,410 sf Storage= 20,319 cf

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

Volume Invert Avail.Storage Storage Description

#1 570.50' 43,435 cf Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

570.50 12,410 0 0 12,410

574.00 12,410 43,435 43,435 13,792
Device Routing Invert Outlet Devices

#1  Primary 572.40' 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

I—"U

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=570.50" (Free Discharge)
1=Orifice/Grate ( Controls 0.00 cfs)
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Pond 24P: Infiltration basin 5

Hydrograph
H Inflow
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51 Inflow Area=2.275 1af
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Hydrograph for Pond 24P: Infiltration basin 5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 570.50 0.00
1.50 0.01 4 570.50 0.00
3.00 0.03 118 570.51 0.00
4.50 0.05 355 570.53 0.00
6.00 0.07 683 570.56 0.00
7.50 0.10 1,135 570.59 0.00
9.00 0.14 1,779 570.64 0.00
10.50 0.25 2,802 570.73 0.00
12.00 212 6,214 571.00 0.00
13.50 0.45 14,558 571.67 0.00
15.00 0.23 16,261 571.81 0.00
16.50 0.17 17,314 571.90 0.00
18.00 0.13 18,120 571.96 0.00
19.50 0.1 18,749 572.01 0.00
21.00 0.10 19,317 572.06 0.00
22.50 0.09 19,825 572.10 0.00
24.00 0.08 20,271 572.13 0.00
25.50 0.00 20,319 572.14 0.00
27.00 0.00 20,319 572.14 0.00
28.50 0.00 20,319 572.14 0.00
30.00 0.00 20,319 572.14 0.00
31.50 0.00 20,319 572.14 0.00
33.00 0.00 20,319 572.14 0.00
34.50 0.00 20,319 572.14 0.00
36.00 0.00 20,319 572.14 0.00
37.50 0.00 20,319 572.14 0.00
39.00 0.00 20,319 572.14 0.00
40.50 0.00 20,319 572.14 0.00
42.00 0.00 20,319 572.14 0.00
43.50 0.00 20,319 572.14 0.00
45.00 0.00 20,319 572.14 0.00
46.50 0.00 20,319 572.14 0.00
48.00 0.00 20,319 572.14 0.00
49.50 0.00 20,319 572.14 0.00
51.00 0.00 20,319 572.14 0.00
52.50 0.00 20,319 572.14 0.00
54.00 0.00 20,319 572.14 0.00
55.50 0.00 20,319 572.14 0.00
57.00 0.00 20,319 572.14 0.00
58.50 0.00 20,319 572.14 0.00
60.00 0.00 20,319 572.14 0.00
61.50 0.00 20,319 572.14 0.00
63.00 0.00 20,319 572.14 0.00
64.50 0.00 20,319 572.14 0.00
66.00 0.00 20,319 572.14 0.00
67.50 0.00 20,319 572.14 0.00
69.00 0.00 20,319 572.14 0.00
70.50 0.00 20,319 572.14 0.00

72.00 0.00 20,319 572.14 0.00
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Stage-Discharge for Pond 24P: Infiltration basin 5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
570.50 0.00 571.52 0.00 572.54 0.25 573.56 3.43
570.52 0.00 571.54 0.00 572.56 0.31 573.58 3.47
570.54 0.00 571.56 0.00 572.58 0.37 573.60 3.51
570.56 0.00 571.58 0.00 572.60 0.43 573.62 3.55
570.58 0.00 571.60 0.00 572.62 0.50 573.64 3.58
570.60 0.00 571.62 0.00 572.64 0.57 573.66 3.62
570.62 0.00 571.64 0.00 572.66 0.64 573.68 3.66
570.64 0.00 571.66 0.00 572.68 0.71 573.70 3.69
570.66 0.00 571.68 0.00 572.70 0.79 573.72 3.73
570.68 0.00 571.70 0.00 572.72 0.87 573.74 3.76
570.70 0.00 571.72 0.00 572.74 0.95 573.76 3.80
570.72 0.00 571.74 0.00 572.76 1.04 573.78 3.83
570.74 0.00 571.76 0.00 572.78 1.13 573.80 3.86
570.76 0.00 571.78 0.00 572.80 1.22 573.82 3.90
570.78 0.00 571.80 0.00 572.82 1.31 573.84 3.93
570.80 0.00 571.82 0.00 572.84 1.41 573.86 3.97
570.82 0.00 571.84 0.00 572.86 1.50 573.88 4.00
570.84 0.00 571.86 0.00 572.88 1.60 573.90 4.03
570.86 0.00 571.88 0.00 572.90 1.70 573.92 4.06
570.88 0.00 571.90 0.00 572.92 1.79 573.94 410
570.90 0.00 571.92 0.00 572.94 1.87 573.96 413
570.92 0.00 571.94 0.00 572.96 1.95 573.98 4.16
570.94 0.00 571.96 0.00 572.98 2.02 574.00 419
570.96 0.00 571.98 0.00 573.00 2.09
570.98 0.00 572.00 0.00 573.02 215
571.00 0.00 572.02 0.00 573.04 221
571.02 0.00 572.04 0.00 573.06 2.27
571.04 0.00 572.06 0.00 573.08 2.33
571.06 0.00 572.08 0.00 573.10 2.39
571.08 0.00 572.10 0.00 573.12 244
571.10 0.00 572.12 0.00 573.14 2.50
571.12 0.00 572.14 0.00 573.16 2.55
571.14 0.00 572.16 0.00 573.18 2.60
571.16 0.00 572.18 0.00 573.20 2.65
571.18 0.00 572.20 0.00 573.22 2.70
571.20 0.00 572.22 0.00 573.24 275
571.22 0.00 572.24 0.00 573.26 2.80
571.24 0.00 572.26 0.00 573.28 2.85
571.26 0.00 572.28 0.00 573.30 2.89
571.28 0.00 572.30 0.00 573.32 2.94
571.30 0.00 572.32 0.00 573.34 2.98
571.32 0.00 572.34 0.00 573.36 3.03
571.34 0.00 572.36 0.00 573.38 3.07
571.36 0.00 572.38 0.00 573.40 3.1
571.38 0.00 572.40 0.00 573.42 3.15
571.40 0.00 572.42 0.01 573.44 3.20
571.42 0.00 572.44 0.04 573.46 3.24
571.44 0.00 572.46 0.07 573.48 3.28
571.46 0.00 572.48 0.1 573.50 3.32
571.48 0.00 572.50 0.15 573.52 3.36
571.50 0.00 572.52 0.20 573.54 3.40
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Stage-Area-Storage for Pond 24P: Infiltration basin 5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
570.50 12,410 0 573.05 12,410 31,645
570.55 12,410 620 573.10 12,410 32,266
570.60 12,410 1,241 573.15 12,410 32,886
570.65 12,410 1,861 573.20 12,410 33,507
570.70 12,410 2,482 573.25 12,410 34,128
570.75 12,410 3,103 573.30 12,410 34,748
570.80 12,410 3,723 573.35 12,410 35,369
570.85 12,410 4,344 573.40 12,410 35,989
570.90 12,410 4,964 573.45 12,410 36,610
570.95 12,410 5,585 573.50 12,410 37,230
571.00 12,410 6,205 573.55 12,410 37,850
571.05 12,410 6,825 573.60 12,410 38,471
571.10 12,410 7,446 573.65 12,410 39,091
571.15 12,410 8,066 573.70 12,410 39,712
571.20 12,410 8,687 573.75 12,410 40,333
571.25 12,410 9,308 573.80 12,410 40,953
571.30 12,410 9,928 573.85 12,410 41,574
571.35 12,410 10,549 573.90 12,410 42,194
571.40 12,410 11,169 573.95 12,410 42,815
571.45 12,410 11,790 574.00 12,410 43,435
571.50 12,410 12,410
571.55 12,410 13,030
571.60 12,410 13,651
571.65 12,410 14,271
571.70 12,410 14,892
571.75 12,410 15,513
571.80 12,410 16,133
571.85 12,410 16,754
571.90 12,410 17,374
571.95 12,410 17,995
572.00 12,410 18,615
572.05 12,410 19,235
572.10 12,410 19,856
572.15 12,410 20,476
572.20 12,410 21,097
572.25 12,410 21,718
572.30 12,410 22,338
572.35 12,410 22,959
572.40 12,410 23,579
572.45 12,410 24,200
572.50 12,410 24,820
572.55 12,410 25,440
572.60 12,410 26,061
572.65 12,410 26,681
572.70 12,410 27,302
572.75 12,410 27,923
572.80 12,410 28,543
572.85 12,410 29,164
572.90 12,410 29,784
572.95 12,410 30,405
573.00 12,410 31,025
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 23S: Basin 5 Runoff Area=99,084 sf Runoff Depth=4.08"
Flow Length=314' Tc=11.3 min CN=74/98 Runoff=8.00 cfs 0.773 af

Subcatchment 25S: overland 5-A Runoff Area=68,635 sf Runoff Depth=3.33"
Flow Length=394' Tc=7.6 min CN=74/98 Runoff=5.38 cfs 0.437 af

Subcatchment 26S: pre-dev basin 5 Runoff Area=167,719 sf Runoff Depth=2.20"
Flow Length=274' Tc=11.5 min CN=70/0 Runoff=8.02 cfs 0.706 af

Pond 24P: Infiltration basin 5 Peak Elev=572.57' Storage=25,739 cf Inflow=8.00 cfs 0.773 af
Outflow=0.35 cfs 0.231 af

Total Runoff Area = 7.701 ac Runoff Volume = 1.916 af Average Runoff Depth = 2.99"
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Summary for Subcatchment 23S: Basin 5

Runoff = 8.00 cfs @ 12.19 hrs, Volume= 0.773 af, Depth= 4.08"
Routed to Pond 24P : Infiltration basin 5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description

62,281 98 Roofs, HSG D
36,803 74 >75% Grass cover, Good, HSG C

99,084 89 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.0170 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
1.0 164 0.0305 2.62 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.1 50 0.0760 5.60 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.3 314 Total

Subcatchment 23S: Basin 5
Hydrograph
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Hydrograph for Subcatchment 23S: Basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.01 0.03

3.00 0.20 0.00 0.07 0.07

4.50 0.31 0.00 0.16 0.10

6.00 0.45 0.00 0.27 0.12

7.50 0.61 0.00 0.42 0.17

9.00 0.83 0.00 0.63 0.23
10.50 1.17 0.05 0.96 0.43
12.00 2.50 0.61 2.27 3.55
13.50 4.05 1.63 3.82 0.73
15.00 4.39 1.89 4.16 0.37
16.50 4.61 2.06 4.37 0.28
18.00 4.77 219 4.54 0.20
19.50 4.9 2.29 4.67 0.18
21.00 5.02 2.38 4.79 0.16
22.50 5.13 247 4.89 0.14
24.00 5.22 2.54 4.98 0.12
25.50 5.22 2.54 4.98 0.00
27.00 5.22 2.54 4.98 0.00
28.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
31.50 5.22 2.54 4.98 0.00
33.00 5.22 2.54 4.98 0.00
34.50 5.22 2.54 4.98 0.00
36.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
39.00 5.22 2.54 4.98 0.00
40.50 5.22 2.54 4.98 0.00
42.00 5.22 2.54 4.98 0.00
43.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
46.50 5.22 2.54 4.98 0.00
48.00 5.22 2.54 4.98 0.00
49.50 5.22 2.54 4.98 0.00
51.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
54.00 5.22 2.54 4.98 0.00
55.50 5.22 2.54 4.98 0.00
57.00 5.22 2.54 4.98 0.00
58.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
61.50 5.22 2.54 4.98 0.00
63.00 5.22 2.54 4.98 0.00
64.50 5.22 2.54 4.98 0.00
66.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00
69.00 5.22 2.54 4.98 0.00
70.50 5.22 2.54 4.98 0.00

7200 522 2.54 4.98 0.00
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Summary for Subcatchment 25S: overland 5-A

[47] Hint: Peak is 141% of capacity of segment #4

Runoff

5.38cfs @ 12.15 hrs, Volume=

0.437 af, Depth= 3.33"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs

NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
22,200 98 Paved parking, HSG C
46,435 74  >75% Grass cover, Good, HSG C
68,635 82 Weighted Average
Tc Length  Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
6.7 100 0.1200 0.25 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
0.1 20 0.0500 3.35 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 118 0.0550 4.76 Shallow Concentrated Flow, gutter flow
Paved Kv=20.3 fps
0.4 156 0.0349 6.80 3.82 Pipe Channel,
15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18
n= 0.013 Corrugated PE, smooth interior
7.6 394 Total
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Subcatchment 25S: overland 5-A
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Hydrograph for Subcatchment 25S: overland 5-A

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.01 0.01

3.00 0.20 0.00 0.07 0.03

4.50 0.31 0.00 0.16 0.03

6.00 0.45 0.00 0.27 0.04

7.50 0.61 0.00 0.42 0.06

9.00 0.83 0.00 0.63 0.09
10.50 1.17 0.05 0.96 0.20
12.00 2.50 0.61 2.27 2.57
13.50 4.05 1.63 3.82 0.44
15.00 4.39 1.89 4.16 0.23
16.50 4.61 2.06 4.37 0.18
18.00 4.77 219 4.54 0.13
19.50 4.9 2.29 4.67 0.1
21.00 5.02 2.38 4.79 0.10
22.50 5.13 247 4.89 0.09
24.00 5.22 2.54 4.98 0.08
25.50 5.22 2.54 4.98 0.00
27.00 5.22 2.54 4.98 0.00
28.50 5.22 2.54 4.98 0.00
30.00 5.22 2.54 4.98 0.00
31.50 5.22 2.54 4.98 0.00
33.00 5.22 2.54 4.98 0.00
34.50 5.22 2.54 4.98 0.00
36.00 5.22 2.54 4.98 0.00
37.50 5.22 2.54 4.98 0.00
39.00 5.22 2.54 4.98 0.00
40.50 5.22 2.54 4.98 0.00
42.00 5.22 2.54 4.98 0.00
43.50 5.22 2.54 4.98 0.00
45.00 5.22 2.54 4.98 0.00
46.50 5.22 2.54 4.98 0.00
48.00 5.22 2.54 4.98 0.00
49.50 5.22 2.54 4.98 0.00
51.00 5.22 2.54 4.98 0.00
52.50 5.22 2.54 4.98 0.00
54.00 5.22 2.54 4.98 0.00
55.50 5.22 2.54 4.98 0.00
57.00 5.22 2.54 4.98 0.00
58.50 5.22 2.54 4.98 0.00
60.00 5.22 2.54 4.98 0.00
61.50 5.22 2.54 4.98 0.00
63.00 5.22 2.54 4.98 0.00
64.50 5.22 2.54 4.98 0.00
66.00 5.22 2.54 4.98 0.00
67.50 5.22 2.54 4.98 0.00
69.00 5.22 2.54 4.98 0.00
70.50 5.22 2.54 4.98 0.00

7200 522 2.54 4.98 0.00
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Summary for Subcatchment 26S: pre-dev basin 5

Runoff = 8.02 cfs @ 12.20 hrs, Volume= 0.706 af, Depth= 2.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 10-Year Rainfall=5.22"

Area (sf) CN Description
167,719 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.4 174 0.1670 2.04 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.5 274 Total

Subcatchment 26S: pre-dev basin 5

Hydrograph
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Hydrograph for Subcatchment 26S: pre-dev basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.09 0.00 0.00 0.00

3.00 0.20 0.00 0.00 0.00

4.50 0.31 0.00 0.00 0.00

6.00 0.45 0.00 0.00 0.00

7.50 0.61 0.00 0.00 0.00

9.00 0.83 0.00 0.00 0.00
10.50 1.17 0.02 0.00 0.12
12.00 2.50 0.46 0.00 292
13.50 4.05 1.36 0.00 0.92
15.00 4.39 1.60 0.00 0.49
16.50 4.61 1.75 0.00 0.37
18.00 4.77 1.87 0.00 0.27
19.50 4.9 1.97 0.00 0.24
21.00 5.02 2.05 0.00 0.22
22.50 5.13 213 0.00 0.19
24.00 5.22 2.20 0.00 0.17
25.50 5.22 2.20 0.00 0.00
27.00 5.22 2.20 0.00 0.00
28.50 5.22 2.20 0.00 0.00
30.00 5.22 2.20 0.00 0.00
31.50 5.22 2.20 0.00 0.00
33.00 5.22 2.20 0.00 0.00
34.50 5.22 2.20 0.00 0.00
36.00 5.22 2.20 0.00 0.00
37.50 5.22 2.20 0.00 0.00
39.00 5.22 2.20 0.00 0.00
40.50 5.22 2.20 0.00 0.00
42.00 5.22 2.20 0.00 0.00
43.50 5.22 2.20 0.00 0.00
45.00 5.22 2.20 0.00 0.00
46.50 5.22 2.20 0.00 0.00
48.00 5.22 2.20 0.00 0.00
49.50 5.22 2.20 0.00 0.00
51.00 5.22 2.20 0.00 0.00
52.50 5.22 2.20 0.00 0.00
54.00 5.22 2.20 0.00 0.00
55.50 5.22 2.20 0.00 0.00
57.00 5.22 2.20 0.00 0.00
58.50 5.22 2.20 0.00 0.00
60.00 5.22 2.20 0.00 0.00
61.50 5.22 2.20 0.00 0.00
63.00 5.22 2.20 0.00 0.00
64.50 5.22 2.20 0.00 0.00
66.00 5.22 2.20 0.00 0.00
67.50 5.22 2.20 0.00 0.00
69.00 5.22 2.20 0.00 0.00
70.50 5.22 2.20 0.00 0.00

7200 522 2.20 0.00 0.00
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Summary for Pond 24P: Infiltration basin 5

Inflow Area = 2.275 ac, Inflow Depth = 4.08" for 10-Year event

Inflow = 8.00 cfs @ 12.19 hrs, Volume= 0.773 af

Outflow = 0.35cfs @ 15.15 hrs, Volume= 0.231 af, Atten=96%, Lag= 177.6 min
Primary = 0.35cfs @ 15.15 hrs, Volume= 0.231 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 572.57' @ 15.15 hrs Surf.Area= 12,410 sf Storage= 25,739 cf

Plug-Flow detention time= 580.4 min calculated for 0.231 af (30% of inflow)
Center-of-Mass det. time= 376.7 min ( 1,152.6 - 775.9)

Volume Invert Avail.Storage Storage Description

#1 570.50' 43,435 cf Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

570.50 12,410 0 0 12,410

574.00 12,410 43,435 43,435 13,792
Device Routing Invert Outlet Devices

#1  Primary 572.40' 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

I—"U

rimary OutFlow Max=0.35 cfs @ 15.15 hrs HW=572.57" (Free Discharge)
1=Orifice/Grate (Orifice Controls 0.35 cfs @ 1.34 fps)
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Pond 24P: Infiltration basin 5
Hydrograph
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Hydrograph for Pond 24P: Infiltration basin 5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 570.50 0.00
1.50 0.03 34 570.50 0.00
3.00 0.07 306 570.52 0.00
4.50 0.10 754 570.56 0.00
6.00 0.12 1,324 570.61 0.00
7.50 0.17 2,073 570.67 0.00
9.00 0.23 3,115 570.75 0.00
10.50 0.43 4,848 570.89 0.00
12.00 3.55 10,646 571.36 0.00
13.50 0.73 24,349 572.46 0.07
15.00 0.37 25,732 572.57 0.35
16.50 0.28 25,602 572.56 0.32
18.00 0.20 25,338 572.54 0.26
19.50 0.18 25,106 572.52 0.21
21.00 0.16 24,966 572.51 0.18
22.50 0.14 24,857 572.50 0.16
24.00 0.12 24,758 572.50 0.14
25.50 0.00 24,284 572.46 0.07
27.00 0.00 24,021 572.44 0.03
28.50 0.00 23,883 572.42 0.02
30.00 0.00 23,797 572.42 0.01
31.50 0.00 23,736 572.41 0.01
33.00 0.00 23,691 572.41 0.01
34.50 0.00 23,660 572.41 0.00
36.00 0.00 23,637 572.40 0.00
37.50 0.00 23,621 572.40 0.00
39.00 0.00 23,609 572.40 0.00
40.50 0.00 23,600 572.40 0.00
42.00 0.00 23,594 572.40 0.00
43.50 0.00 23,590 572.40 0.00
45.00 0.00 23,587 572.40 0.00
46.50 0.00 23,585 572.40 0.00
48.00 0.00 23,583 572.40 0.00
49.50 0.00 23,582 572.40 0.00
51.00 0.00 23,581 572.40 0.00
52.50 0.00 23,581 572.40 0.00
54.00 0.00 23,580 572.40 0.00
55.50 0.00 23,580 572.40 0.00
57.00 0.00 23,580 572.40 0.00
58.50 0.00 23,579 572.40 0.00
60.00 0.00 23,579 572.40 0.00
61.50 0.00 23,579 572.40 0.00
63.00 0.00 23,579 572.40 0.00
64.50 0.00 23,579 572.40 0.00
66.00 0.00 23,579 572.40 0.00
67.50 0.00 23,579 572.40 0.00
69.00 0.00 23,579 572.40 0.00
70.50 0.00 23,579 572.40 0.00

72.00 0.00 23,579 572.40 0.00
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Stage-Discharge for Pond 24P: Infiltration basin 5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
570.50 0.00 571.52 0.00 572.54 0.25 573.56 3.43
570.52 0.00 571.54 0.00 572.56 0.31 573.58 3.47
570.54 0.00 571.56 0.00 572.58 0.37 573.60 3.51
570.56 0.00 571.58 0.00 572.60 0.43 573.62 3.55
570.58 0.00 571.60 0.00 572.62 0.50 573.64 3.58
570.60 0.00 571.62 0.00 572.64 0.57 573.66 3.62
570.62 0.00 571.64 0.00 572.66 0.64 573.68 3.66
570.64 0.00 571.66 0.00 572.68 0.71 573.70 3.69
570.66 0.00 571.68 0.00 572.70 0.79 573.72 3.73
570.68 0.00 571.70 0.00 572.72 0.87 573.74 3.76
570.70 0.00 571.72 0.00 572.74 0.95 573.76 3.80
570.72 0.00 571.74 0.00 572.76 1.04 573.78 3.83
570.74 0.00 571.76 0.00 572.78 1.13 573.80 3.86
570.76 0.00 571.78 0.00 572.80 1.22 573.82 3.90
570.78 0.00 571.80 0.00 572.82 1.31 573.84 3.93
570.80 0.00 571.82 0.00 572.84 1.41 573.86 3.97
570.82 0.00 571.84 0.00 572.86 1.50 573.88 4.00
570.84 0.00 571.86 0.00 572.88 1.60 573.90 4.03
570.86 0.00 571.88 0.00 572.90 1.70 573.92 4.06
570.88 0.00 571.90 0.00 572.92 1.79 573.94 410
570.90 0.00 571.92 0.00 572.94 1.87 573.96 413
570.92 0.00 571.94 0.00 572.96 1.95 573.98 4.16
570.94 0.00 571.96 0.00 572.98 2.02 574.00 419
570.96 0.00 571.98 0.00 573.00 2.09
570.98 0.00 572.00 0.00 573.02 215
571.00 0.00 572.02 0.00 573.04 221
571.02 0.00 572.04 0.00 573.06 2.27
571.04 0.00 572.06 0.00 573.08 2.33
571.06 0.00 572.08 0.00 573.10 2.39
571.08 0.00 572.10 0.00 573.12 244
571.10 0.00 572.12 0.00 573.14 2.50
571.12 0.00 572.14 0.00 573.16 2.55
571.14 0.00 572.16 0.00 573.18 2.60
571.16 0.00 572.18 0.00 573.20 2.65
571.18 0.00 572.20 0.00 573.22 2.70
571.20 0.00 572.22 0.00 573.24 275
571.22 0.00 572.24 0.00 573.26 2.80
571.24 0.00 572.26 0.00 573.28 2.85
571.26 0.00 572.28 0.00 573.30 2.89
571.28 0.00 572.30 0.00 573.32 2.94
571.30 0.00 572.32 0.00 573.34 2.98
571.32 0.00 572.34 0.00 573.36 3.03
571.34 0.00 572.36 0.00 573.38 3.07
571.36 0.00 572.38 0.00 573.40 3.1
571.38 0.00 572.40 0.00 573.42 3.15
571.40 0.00 572.42 0.01 573.44 3.20
571.42 0.00 572.44 0.04 573.46 3.24
571.44 0.00 572.46 0.07 573.48 3.28
571.46 0.00 572.48 0.1 573.50 3.32
571.48 0.00 572.50 0.15 573.52 3.36
571.50 0.00 572.52 0.20 573.54 3.40
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Stage-Area-Storage for Pond 24P: Infiltration basin 5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
570.50 12,410 0 573.05 12,410 31,645
570.55 12,410 620 573.10 12,410 32,266
570.60 12,410 1,241 573.15 12,410 32,886
570.65 12,410 1,861 573.20 12,410 33,507
570.70 12,410 2,482 573.25 12,410 34,128
570.75 12,410 3,103 573.30 12,410 34,748
570.80 12,410 3,723 573.35 12,410 35,369
570.85 12,410 4,344 573.40 12,410 35,989
570.90 12,410 4,964 573.45 12,410 36,610
570.95 12,410 5,585 573.50 12,410 37,230
571.00 12,410 6,205 573.55 12,410 37,850
571.05 12,410 6,825 573.60 12,410 38,471
571.10 12,410 7,446 573.65 12,410 39,091
571.15 12,410 8,066 573.70 12,410 39,712
571.20 12,410 8,687 573.75 12,410 40,333
571.25 12,410 9,308 573.80 12,410 40,953
571.30 12,410 9,928 573.85 12,410 41,574
571.35 12,410 10,549 573.90 12,410 42,194
571.40 12,410 11,169 573.95 12,410 42,815
571.45 12,410 11,790 574.00 12,410 43,435
571.50 12,410 12,410
571.55 12,410 13,030
571.60 12,410 13,651
571.65 12,410 14,271
571.70 12,410 14,892
571.75 12,410 15,513
571.80 12,410 16,133
571.85 12,410 16,754
571.90 12,410 17,374
571.95 12,410 17,995
572.00 12,410 18,615
572.05 12,410 19,235
572.10 12,410 19,856
572.15 12,410 20,476
572.20 12,410 21,097
572.25 12,410 21,718
572.30 12,410 22,338
572.35 12,410 22,959
572.40 12,410 23,579
572.45 12,410 24,200
572.50 12,410 24,820
572.55 12,410 25,440
572.60 12,410 26,061
572.65 12,410 26,681
572.70 12,410 27,302
572.75 12,410 27,923
572.80 12,410 28,543
572.85 12,410 29,164
572.90 12,410 29,784
572.95 12,410 30,405
573.00 12,410 31,025
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 23S: Basin 5 Runoff Area=99,084 sf Runoff Depth=7.34"
Flow Length=314"' Tc=11.3 min CN=74/98 Runoff=14.33 cfs 1.392 af

Subcatchment 25S: overland 5-A Runoff Area=68,635 sf Runoff Depth=6.46"
Flow Length=394' Tc=7.6 min CN=74/98 Runoff=10.39 cfs 0.848 af

Subcatchment 26S: pre-dev basin 5 Runoff Area=167,719 sf Runoff Depth=5.04"
Flow Length=274' Tc=11.5min CN=70/0 Runoff=18.50 cfs 1.616 af

Pond 24P: Infiltration basin 5 Peak Elev=573.29"' Storage=34,562 cf Inflow=14.33 cfs 1.392 af
Outflow=2.86 cfs 0.851 af

Total Runoff Area = 7.701 ac Runoff Volume = 3.856 af Average Runoff Depth = 6.01"
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Summary for Subcatchment 23S: Basin 5

Runoff = 14.33 cfs @ 12.18 hrs, Volume= 1.392 af, Depth= 7.34"
Routed to Pond 24P : Infiltration basin 5

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

62,281 98 Roofs, HSG D
36,803 74 >75% Grass cover, Good, HSG C

99,084 89 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.0170 0.17 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
1.0 164 0.0305 2.62 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.1 50 0.0760 5.60 Shallow Concentrated Flow,

Paved Kv=20.3 fps

11.3 314 Total

Subcatchment 23S: Basin 5

Hydrograph
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Hydrograph for Subcatchment 23S: Basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.04 0.08

3.00 0.33 0.00 0.17 0.14
4.50 0.52 0.00 0.34 0.18

6.00 0.74 0.00 0.54 0.21

7.50 1.01 0.03 0.80 0.31

9.00 1.37 0.1 1.16 0.43
10.50 1.94 0.32 1.71 0.82
12.00 4.15 1.71 3.91 6.47
13.50 6.72 3.80 6.48 1.27
15.00 7.29 4.29 7.05 0.65
16.50 7.65 4.61 7.41 0.48
18.00 7.92 4.85 7.68 0.35
19.50 8.14 5.05 7.90 0.31
21.00 8.33 5.23 8.09 0.28
22.50 8.51 5.38 8.27 0.24
24.00 8.66 5.52 8.42 0.21
25.50 8.66 5.52 8.42 0.00
27.00 8.66 5.52 8.42 0.00
28.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
31.50 8.66 5.52 8.42 0.00
33.00 8.66 5.52 8.42 0.00
34.50 8.66 5.52 8.42 0.00
36.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
39.00 8.66 5.52 8.42 0.00
40.50 8.66 5.52 8.42 0.00
42.00 8.66 5.52 8.42 0.00
43.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
46.50 8.66 5.52 8.42 0.00
48.00 8.66 5.52 8.42 0.00
49.50 8.66 5.52 8.42 0.00
51.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
54.00 8.66 5.52 8.42 0.00
55.50 8.66 5.52 8.42 0.00
57.00 8.66 5.52 8.42 0.00
58.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
61.50 8.66 5.52 8.42 0.00
63.00 8.66 5.52 8.42 0.00
64.50 8.66 5.52 8.42 0.00
66.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00
69.00 8.66 5.52 8.42 0.00
70.50 8.66 5.52 8.42 0.00

72.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 25S: overland 5-A

[47] Hint: Peak is 272% of capacity of segment #4
Runoff = 10.39 cfs @ 12.15 hrs, Volume= 0.848 af, Depth= 6.46"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description

22,200 98 Paved parking, HSG C
46,435 74 >75% Grass cover, Good, HSG C

68,635 82 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

6.7 100 0.1200 0.25 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"

0.1 20 0.0500 3.35 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

0.4 118 0.0550 4.76 Shallow Concentrated Flow, gutter flow
Paved Kv=20.3 fps

0.4 156 0.0349 6.80 3.82 Pipe Channel,

15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18'
n= 0.013 Corrugated PE, smooth interior

7.6 394 Total
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Subcatchment 25S: overland 5-A

Hydrograph
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Hydrograph for Subcatchment 25S: overland 5-A

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.04 0.03

3.00 0.33 0.00 0.17 0.05
4.50 0.52 0.00 0.34 0.06

6.00 0.74 0.00 0.54 0.08

7.50 1.01 0.03 0.80 0.14

9.00 1.37 0.1 1.16 0.21
10.50 1.94 0.32 1.71 0.46
12.00 4.15 1.71 3.91 5.13
13.50 6.72 3.80 6.48 0.80
15.00 7.29 4.29 7.05 0.42
16.50 7.65 4.61 7.41 0.32
18.00 7.92 4.85 7.68 0.23
19.50 8.14 5.05 7.90 0.20
21.00 8.33 5.23 8.09 0.18
22.50 8.51 5.38 8.27 0.16
24.00 8.66 5.52 8.42 0.14
25.50 8.66 5.52 8.42 0.00
27.00 8.66 5.52 8.42 0.00
28.50 8.66 5.52 8.42 0.00
30.00 8.66 5.52 8.42 0.00
31.50 8.66 5.52 8.42 0.00
33.00 8.66 5.52 8.42 0.00
34.50 8.66 5.52 8.42 0.00
36.00 8.66 5.52 8.42 0.00
37.50 8.66 5.52 8.42 0.00
39.00 8.66 5.52 8.42 0.00
40.50 8.66 5.52 8.42 0.00
42.00 8.66 5.52 8.42 0.00
43.50 8.66 5.52 8.42 0.00
45.00 8.66 5.52 8.42 0.00
46.50 8.66 5.52 8.42 0.00
48.00 8.66 5.52 8.42 0.00
49.50 8.66 5.52 8.42 0.00
51.00 8.66 5.52 8.42 0.00
52.50 8.66 5.52 8.42 0.00
54.00 8.66 5.52 8.42 0.00
55.50 8.66 5.52 8.42 0.00
57.00 8.66 5.52 8.42 0.00
58.50 8.66 5.52 8.42 0.00
60.00 8.66 5.52 8.42 0.00
61.50 8.66 5.52 8.42 0.00
63.00 8.66 5.52 8.42 0.00
64.50 8.66 5.52 8.42 0.00
66.00 8.66 5.52 8.42 0.00
67.50 8.66 5.52 8.42 0.00
69.00 8.66 5.52 8.42 0.00
70.50 8.66 5.52 8.42 0.00

72.00 8.66 5.52 8.42 0.00
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Summary for Subcatchment 26S: pre-dev basin 5

Runoff = 18.50 cfs @ 12.19 hrs, Volume= 1.616 af, Depth= 5.04"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 100-Year Rainfall=8.66"

Area (sf) CN Description
167,719 70 Woods, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
10.1 100 0.1200 0.16 Sheet Flow,
Woods: Light underbrush n=0.400 P2= 3.44"
1.4 174 0.1670 2.04 Shallow Concentrated Flow,

Woodland Kv= 5.0 fps

11.5 274 Total

Subcatchment 26S: pre-dev basin 5
Hydrograph
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Hydrograph for Subcatchment 26S: pre-dev basin 5

Time Precip. Perv.Excess Imp.Excess Runoff
(hours) (inches) (inches) (inches) (cfs)

0.00 0.00 0.00 0.00 0.00

1.50 0.15 0.00 0.00 0.00

3.00 0.33 0.00 0.00 0.00
4.50 0.52 0.00 0.00 0.00

6.00 0.74 0.00 0.00 0.00

7.50 1.01 0.01 0.00 0.04

9.00 1.37 0.06 0.00 0.19
10.50 1.94 0.22 0.00 0.61
12.00 4.15 1.43 0.00 7.50
13.50 6.72 3.39 0.00 1.87
15.00 7.29 3.86 0.00 0.97
16.50 7.65 4.16 0.00 0.72
18.00 7.92 4.40 0.00 0.53
19.50 8.14 4.58 0.00 0.47
21.00 8.33 4.75 0.00 0.42
22.50 8.51 4.90 0.00 0.37
24.00 8.66 5.04 0.00 0.33
25.50 8.66 5.04 0.00 0.00
27.00 8.66 5.04 0.00 0.00
28.50 8.66 5.04 0.00 0.00
30.00 8.66 5.04 0.00 0.00
31.50 8.66 5.04 0.00 0.00
33.00 8.66 5.04 0.00 0.00
34.50 8.66 5.04 0.00 0.00
36.00 8.66 5.04 0.00 0.00
37.50 8.66 5.04 0.00 0.00
39.00 8.66 5.04 0.00 0.00
40.50 8.66 5.04 0.00 0.00
42.00 8.66 5.04 0.00 0.00
43.50 8.66 5.04 0.00 0.00
45.00 8.66 5.04 0.00 0.00
46.50 8.66 5.04 0.00 0.00
48.00 8.66 5.04 0.00 0.00
49.50 8.66 5.04 0.00 0.00
51.00 8.66 5.04 0.00 0.00
52.50 8.66 5.04 0.00 0.00
54.00 8.66 5.04 0.00 0.00
55.50 8.66 5.04 0.00 0.00
57.00 8.66 5.04 0.00 0.00
58.50 8.66 5.04 0.00 0.00
60.00 8.66 5.04 0.00 0.00
61.50 8.66 5.04 0.00 0.00
63.00 8.66 5.04 0.00 0.00
64.50 8.66 5.04 0.00 0.00
66.00 8.66 5.04 0.00 0.00
67.50 8.66 5.04 0.00 0.00
69.00 8.66 5.04 0.00 0.00
70.50 8.66 5.04 0.00 0.00

72.00 8.66 5.04 0.00 0.00
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Summary for Pond 24P: Infiltration basin 5

Inflow Area = 2.275 ac, Inflow Depth = 7.34" for 100-Year event

Inflow = 1433 cfs @ 12.18 hrs, Volume= 1.392 af

Outflow = 286 cfs @ 12.69 hrs, Volume= 0.851 af, Atten=80%, Lag= 30.3 min
Primary = 286 cfs @ 12.69 hrs, Volume= 0.851 af

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 573.29' @ 12.69 hrs Surf.Area= 12,410 sf Storage= 34,562 cf

Plug-Flow detention time= 311.3 min calculated for 0.851 af (61% of inflow)
Center-of-Mass det. time= 189.8 min ( 958.1 - 768.3 )

Volume Invert Avail.Storage Storage Description

#1 570.50' 43,435 cf Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area

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

570.50 12,410 0 0 12,410

574.00 12,410 43,435 43,435 13,792
Device Routing Invert Outlet Devices

#1  Primary 572.40' 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

I—"U

rimary OutFlow Max=2.86 cfs @ 12.69 hrs HW=573.29' (Free Discharge)
1=Orifice/Grate (Orifice Controls 2.86 cfs @ 3.81 fps)
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Pond 24P: Infiltration basin 5

Hydrograph
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Hydrograph for Pond 24P: Infiltration basin 5

Time Inflow Storage Elevation Primary
(hours) (cfs) (cubic-feet) (feet) (cfs)
0.00 0.00 0 570.50 0.00
1.50 0.08 151 570.51 0.00
3.00 0.14 774 570.56 0.00
4.50 0.18 1,641 570.63 0.00
6.00 0.21 2,676 570.72 0.00
7.50 0.31 4,051 570.83 0.00
9.00 0.43 6,055 570.99 0.00
10.50 0.82 9,360 571.25 0.00
12.00 6.47 20,094 572.12 0.00
13.50 1.27 32,240 573.10 2.38
15.00 0.65 28,106 572.76 1.06
16.50 0.48 26,754 572.66 0.62
18.00 0.35 26,136 572.61 0.45
19.50 0.31 25,752 572.58 0.35
21.00 0.28 25,555 572.56 0.31
22.50 0.24 25,398 572.55 0.27
24.00 0.21 25,252 572.53 0.24
25.50 0.00 24,501 572.47 0.10
27.00 0.00 24,131 572.44 0.05
28.50 0.00 23,940 572.43 0.03
30.00 0.00 23,836 572.42 0.02
31.50 0.00 23,764 572.41 0.01
33.00 0.00 23,711 572.41 0.01
34.50 0.00 23,674 572.41 0.01
36.00 0.00 23,647 572.41 0.00
37.50 0.00 23,628 572.40 0.00
39.00 0.00 23,614 572.40 0.00
40.50 0.00 23,604 572.40 0.00
42.00 0.00 23,597 572.40 0.00
43.50 0.00 23,592 572.40 0.00
45.00 0.00 23,588 572.40 0.00
46.50 0.00 23,586 572.40 0.00
48.00 0.00 23,584 572.40 0.00
49.50 0.00 23,582 572.40 0.00
51.00 0.00 23,581 572.40 0.00
52.50 0.00 23,581 572.40 0.00
54.00 0.00 23,580 572.40 0.00
55.50 0.00 23,580 572.40 0.00
57.00 0.00 23,580 572.40 0.00
58.50 0.00 23,579 572.40 0.00
60.00 0.00 23,579 572.40 0.00
61.50 0.00 23,579 572.40 0.00
63.00 0.00 23,579 572.40 0.00
64.50 0.00 23,579 572.40 0.00
66.00 0.00 23,579 572.40 0.00
67.50 0.00 23,579 572.40 0.00
69.00 0.00 23,579 572.40 0.00
70.50 0.00 23,579 572.40 0.00

72.00 0.00 23,579 572.40 0.00
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Stage-Discharge for Pond 24P: Infiltration basin 5

Elevation Primary Elevation Primary Elevation Primary Elevation Primary
(feet) (cfs) (feet) (cfs) (feet) (cfs) (feet) (cfs)
570.50 0.00 571.52 0.00 572.54 0.25 573.56 3.43
570.52 0.00 571.54 0.00 572.56 0.31 573.58 3.47
570.54 0.00 571.56 0.00 572.58 0.37 573.60 3.51
570.56 0.00 571.58 0.00 572.60 0.43 573.62 3.55
570.58 0.00 571.60 0.00 572.62 0.50 573.64 3.58
570.60 0.00 571.62 0.00 572.64 0.57 573.66 3.62
570.62 0.00 571.64 0.00 572.66 0.64 573.68 3.66
570.64 0.00 571.66 0.00 572.68 0.71 573.70 3.69
570.66 0.00 571.68 0.00 572.70 0.79 573.72 3.73
570.68 0.00 571.70 0.00 572.72 0.87 573.74 3.76
570.70 0.00 571.72 0.00 572.74 0.95 573.76 3.80
570.72 0.00 571.74 0.00 572.76 1.04 573.78 3.83
570.74 0.00 571.76 0.00 572.78 1.13 573.80 3.86
570.76 0.00 571.78 0.00 572.80 1.22 573.82 3.90
570.78 0.00 571.80 0.00 572.82 1.31 573.84 3.93
570.80 0.00 571.82 0.00 572.84 1.41 573.86 3.97
570.82 0.00 571.84 0.00 572.86 1.50 573.88 4.00
570.84 0.00 571.86 0.00 572.88 1.60 573.90 4.03
570.86 0.00 571.88 0.00 572.90 1.70 573.92 4.06
570.88 0.00 571.90 0.00 572.92 1.79 573.94 410
570.90 0.00 571.92 0.00 572.94 1.87 573.96 413
570.92 0.00 571.94 0.00 572.96 1.95 573.98 4.16
570.94 0.00 571.96 0.00 572.98 2.02 574.00 419
570.96 0.00 571.98 0.00 573.00 2.09
570.98 0.00 572.00 0.00 573.02 215
571.00 0.00 572.02 0.00 573.04 221
571.02 0.00 572.04 0.00 573.06 2.27
571.04 0.00 572.06 0.00 573.08 2.33
571.06 0.00 572.08 0.00 573.10 2.39
571.08 0.00 572.10 0.00 573.12 244
571.10 0.00 572.12 0.00 573.14 2.50
571.12 0.00 572.14 0.00 573.16 2.55
571.14 0.00 572.16 0.00 573.18 2.60
571.16 0.00 572.18 0.00 573.20 2.65
571.18 0.00 572.20 0.00 573.22 2.70
571.20 0.00 572.22 0.00 573.24 275
571.22 0.00 572.24 0.00 573.26 2.80
571.24 0.00 572.26 0.00 573.28 2.85
571.26 0.00 572.28 0.00 573.30 2.89
571.28 0.00 572.30 0.00 573.32 2.94
571.30 0.00 572.32 0.00 573.34 2.98
571.32 0.00 572.34 0.00 573.36 3.03
571.34 0.00 572.36 0.00 573.38 3.07
571.36 0.00 572.38 0.00 573.40 3.1
571.38 0.00 572.40 0.00 573.42 3.15
571.40 0.00 572.42 0.01 573.44 3.20
571.42 0.00 572.44 0.04 573.46 3.24
571.44 0.00 572.46 0.07 573.48 3.28
571.46 0.00 572.48 0.1 573.50 3.32
571.48 0.00 572.50 0.15 573.52 3.36
571.50 0.00 572.52 0.20 573.54 3.40




Basin 5 witout exfiltration

Proposed basin 5 R5 NOAA 24-hr D 100-Year Rainfall=8.66"
Prepared by Anderson Consulting Services Printed 10/29/2023
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Stage-Area-Storage for Pond 24P: Infiltration basin 5

Elevation Surface Storage Elevation Surface Storage
(feet) (sq-ft) (cubic-feet) (feet) (sq-ft) (cubic-feet)
570.50 12,410 0 573.05 12,410 31,645
570.55 12,410 620 573.10 12,410 32,266
570.60 12,410 1,241 573.15 12,410 32,886
570.65 12,410 1,861 573.20 12,410 33,507
570.70 12,410 2,482 573.25 12,410 34,128
570.75 12,410 3,103 573.30 12,410 34,748
570.80 12,410 3,723 573.35 12,410 35,369
570.85 12,410 4,344 573.40 12,410 35,989
570.90 12,410 4,964 573.45 12,410 36,610
570.95 12,410 5,585 573.50 12,410 37,230
571.00 12,410 6,205 573.55 12,410 37,850
571.05 12,410 6,825 573.60 12,410 38,471
571.10 12,410 7,446 573.65 12,410 39,091
571.15 12,410 8,066 573.70 12,410 39,712
571.20 12,410 8,687 573.75 12,410 40,333
571.25 12,410 9,308 573.80 12,410 40,953
571.30 12,410 9,928 573.85 12,410 41,574
571.35 12,410 10,549 573.90 12,410 42,194
571.40 12,410 11,169 573.95 12,410 42,815
571.45 12,410 11,790 574.00 12,410 43,435
571.50 12,410 12,410
571.55 12,410 13,030
571.60 12,410 13,651
571.65 12,410 14,271
571.70 12,410 14,892
571.75 12,410 15,513
571.80 12,410 16,133
571.85 12,410 16,754
571.90 12,410 17,374
571.95 12,410 17,995
572.00 12,410 18,615
572.05 12,410 19,235
572.10 12,410 19,856
572.15 12,410 20,476
572.20 12,410 21,097
572.25 12,410 21,718
572.30 12,410 22,338
572.35 12,410 22,959
572.40 12,410 23,579
572.45 12,410 24,200
572.50 12,410 24,820
572.55 12,410 25,440
572.60 12,410 26,061
572.65 12,410 26,681
572.70 12,410 27,302
572.75 12,410 27,923
572.80 12,410 28,543
572.85 12,410 29,164
572.90 12,410 29,784
572.95 12,410 30,405
573.00 12,410 31,025




Basin 1 2yr infiltration
Proposed basin 1 RS infil
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D



Basin 1 2yr infiltration

Proposed basin 1 RS infil NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/29/2023
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Summary for Subcatchment 32S: Basin 1 Undetained

Runoff = 1.36 cfs @ 12.18 hrs, Volume= 0.118 af, Depth= 1.20"

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
51,560 74 >75% Grass cover, Good, HSG C

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
5.9 70 0.0800 0.20 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
5.9 70 Total, Increased to minimum Tc = 10.0 min

Subcatchment 32S: Basin 1 Undetained
Hydrograph

1.36 cfs |

r Rainfall=3.44"
Area=51,560 sf
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basin 2-1 eith exfil WQ
Proposed Basin 2-1 R3
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D



basin 2-1 eith exfil WQ

Proposed Basin 2-1 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/23/2023
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Summary for Pond 41P: Pond 2-1

Inflow Area = 0.599 ac, Inflow Depth = 1.36" for 2-Year event

Inflow = 0.79 cfs @ 12.18 hrs, Volume= 0.068 af

Outflow = 0.02 cfs @ 19.47 hrs, Volume= 0.068 af, Atten=97%, Lag=437.2 min
Discarded = 0.02cfs @ 19.47 hrs, Volume= 0.068 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 546.93' @ 19.47 hrs Surf.Area= 2,020 sf Storage= 1,883 cf

Plug-Flow detention time= 848.3 min calculated for 0.068 af (100% of inflow)
Center-of-Mass det. time= 848.0 min ( 1,709.6 - 861.6 )

Volume Invert Avail.Storage Storage Description
#1 546.00' 4,040 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
546.00 2,020 0 0
548.00 2,020 4,040 4,040
Device Routing Invert Outlet Devices

#1  Discarded 546.00' 0.450 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 538.00'
#2  Primary 546.95' 8.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 547.20' 10.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.02 cfs @ 19.47 hrs HW=546.93" (Free Discharge)
1=Exfiltration ( Controls 0.02 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=546.00" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)



Proposed Basin 2-1 R3
Prepared by Anderson Consulting Services

basin 2-1 eith exfil WQ
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NOAA 24-hr D 2-Year Rainfall=3.44"
Printed 10/23/2023
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Basin 2-2

- /42P

Pond 2-2

Routing Diagram for Proposed Basin 2-2 R3
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Basin 2-2 with exfil
Proposed Basin 2-2 R3
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Project Notes
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Proposed Basin 2-2 R3
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Basin 2-2 with exfil

Printed 10/23/2023
Page 3

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.454 74 >75% Grass cover, Good, HSG C (36S)
0.794 98 Paved parking, HSG C (36S)

0.163 98 Water Surface, 0% imp, HSG C (36S)
1.412 90 TOTAL AREA




Proposed Basin 2-2 R3

Prepared by Anderson Consulting Services
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Basin 2-2 with exfil

Printed 10/23/2023
Page 4

Soil Listing (selected nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

1.412 HSG C 36S

0.000 HSG D

0.000 Other

1.412 TOTAL AREA



Proposed Basin 2-2 R3
Prepared by Anderson Consulting Services

Basin 2-2 with exfil

Printed 10/23/2023
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Ground Covers (selected 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 0.454 0.000 0.000 0.454 >75% Grass cover, Good 36S
0.000 0.000 0.794 0.000 0.000 0.794 Paved parking 36S
0.000 0.000 0.163 0.000 0.000 0.163 Water Surface, 0% imp  36S
0.000 0.000 1.412 0.000 0.000 1412 TOTAL AREA



Basin 2-2 with exfil
Proposed Basin 2-2 R3
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 36S 0.00 0.00 426.0 0.0350 0.010 0.0 12.0 8.0




Basin 2-2 with exfil

Proposed Basin 2-2 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/23/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 7

Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 36S: Basin 2-2 Runoff Area=61,497 sf Runoff Depth=2.51"
Flow Length=606" Tc=10.0 min CN=80/98 Runoff=3.19 cfs 0.295 af

Pond 42P: Pond 2-2 Peak Elev=543.11" Storage=7,908 cf Inflow=3.19 cfs 0.295 af
Discarded=0.09 cfs 0.295 af Primary=0.00 cfs 0.000 af Outflow=0.09 cfs 0.295 af

Total Runoff Area = 1.412 ac Runoff Volume = 0.295 af Average Runoff Depth = 2.51"



Basin 2-2 with exfil

Proposed Basin 2-2 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/23/2023
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Summary for Subcatchment 36S: Basin 2-2

[47] Hint: Peak is 225% of capacity of segment #3

Runoff = 3.19cfs @ 12.17 hrs, Volume= 0.295 af, Depth= 2.51"
Routed to Pond 42P : Pond 2-2

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
34,605 98 Paved parking, HSG C
19,780 74  >75% Grass cover, Good, HSG C
7,112 98 Water Surface, 0% imp, HSG C
61,497 90 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

3.0 60 0.1300 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.5 120 0.0450 4.31 Shallow Concentrated Flow,
Paved Kv=20.3 fps

1.1 426 0.0350 6.20 1.42 Pipe Channel,
12.0" Round w/ 8.0" inside fill Area= 0.2 sf Perim=2.2' r=0.11'
n=0.010

4.6 606 Total, Increased to minimum Tc = 10.0 min



Proposed Basin 2-2 R3
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Basin 2-2 with exfil

NOAA 24-hr D 2-Year Rainfall=3.44"
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Subcatchment 36S: Basin 2-2
Hydrograph
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Basin 2-2 with exfil

Proposed Basin 2-2 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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Summary for Pond 42P: Pond 2-2

Inflow Area = 1.412 ac, Inflow Depth = 2.51" for 2-Year event

Inflow = 3.19cfs@ 12.17 hrs, Volume= 0.295 af

Outflow = 0.09cfs @ 17.29 hrs, Volume= 0.295 af, Atten=97%, Lag= 306.9 min
Discarded = 0.09cfs @ 17.29 hrs, Volume= 0.295 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=543.11' @ 17.29 hrs Surf.Area= 7,112 sf Storage= 7,908 cf

Plug-Flow detention time= 825.9 min calculated for 0.295 af (100% of inflow)
Center-of-Mass det. time= 825.5 min ( 1,611.8 - 786.3 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 28,448 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 7,112 0 0
546.00 7,112 28,448 28,448
Device Routing Invert Outlet Devices

#1  Discarded 542.00' 0.450 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 538.00'
#2  Primary 543.20" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 543.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.09 cfs @ 17.29 hrs HW=543.11" (Free Discharge)
1=Exfiltration ( Controls 0.09 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=542.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)



Proposed Basin 2-2 R3
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Pond 42P: Pond 2-2
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Basin 2-3
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pond 2-3

Routing Diagram for Proposed Basin 2-3 R3
Prepared by Anderson Consulting Services, Printed 10/23/2023
HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC




Basin 2-3 with exfiltration
Proposed Basin 2-3 R3
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Basin 2-3 with exfiltration

Printed 10/23/2023
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Area Listing (selected nodes)

Area CN Description

(acres) (subcatchment-numbers)
0.959 74 >75% Grass cover, Good, HSG C (40S)
1.060 98 Roofs, HSG C (40S)
0.239 98 Water Surface, 0% imp, HSG C (40S)
2.259 88 TOTAL AREA
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Basin 2-3 with exfiltration
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Soil Listing (selected nodes)

Area Sail Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
2.259 HSG C 40S
0.000 HSG D
0.000 Other
2.259 TOTAL AREA
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Ground Covers (selected 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 0.959 0.000 0.000 0.959 >75% Grass cover, Good 40S
0.000 0.000 1.060 0.000 0.000 1.060 Roofs 408
0.000 0.000 0.239 0.000 0.000 0.239 Water Surface, 0% imp  40S
0.000 0.000 2.259 0.000 0.000 2259 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 40S 0.00 0.00 1,326.0 0.0300 0.010 0.0 15.0 0.0




Basin 2-3 with exfiltration

Proposed Basin 2-3 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 40S: Basin 2-3 Runoff Area=98,395 sf Runoff Depth=2.30"
Flow Length=1,558" Tc=10.5 min CN=79/98 Runoff=4.65 cfs 0.434 af

Pond 44P: pond 2-3 Peak Elev=543.12" Storage=11,645 cf Inflow=4.65 cfs 0.434 af
Discarded=0.14 cfs 0.434 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.434 af

Total Runoff Area = 2.259 ac Runoff Volume = 0.434 af Average Runoff Depth = 2.30"



Basin 2-3 with exfiltration

Proposed Basin 2-3 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/23/2023
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Summary for Subcatchment 40S: Basin 2-3

Runoff = 465cfs@ 12.18 hrs, Volume= 0.434 af, Depth= 2.30"
Routed to Pond 44P : pond 2-3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
41,793 74  >75% Grass cover, Good, HSG C
46,190 98 Roofs, HSG C
10,412 98 Water Surface, 0% imp, HSG C
98,395 88 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
8.0 100 0.0300 0.21 Sheet Flow,
Grass: Short n=0.150 P2=3.44"
0.4 60 0.0330 2.72 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.2 72 0.0800 5.74 Shallow Concentrated Flow,

Paved Kv=20.3 fps

1.9 1,326 0.0300 11.85 14.55 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010

10.5 1,558 Total
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Subcatchment 40S: Basin 2-3
Hydrograph
s{ | [ERunory
1 NOAA 24-hr D
nl B -Year Rainfall=3.44'
| Runoff Area=98,395 sf
Runoff Volume=0.434 af
T”\ 3 / o’ [ 1,
g Runoff Depth=2.30
g 4 Flow Length=1,558'
| ; Tc=10.5 min
] I7 CN=79/98
14
0o- el e 7 & ...........................................................................................

0 2 4 6 8 10 1214 16 1820 222426 2830 3234 36 3840 4244464850 5254 56 5860 62 6466 6870 72
Time (hours)



Basin 2-3 with exfiltration

Proposed Basin 2-3 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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Summary for Pond 44P: pond 2-3

Inflow Area = 2.259 ac, Inflow Depth = 2.30" for 2-Year event

Inflow = 465cfs@ 12.18 hrs, Volume= 0.434 af

Outflow = 0.14 cfs@ 17.51 hrs, Volume= 0.434 af, Atten=97%, Lag= 320.0 min
Discarded = 0.14 cfs@ 17.51 hrs, Volume= 0.434 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=543.12' @ 17.51 hrs Surf.Area= 10,412 sf Storage= 11,645 cf

Plug-Flow detention time= 836.6 min calculated for 0.434 af (100% of inflow)
Center-of-Mass det. time= 836.2 min ( 1,630.8 - 794.6 )

Volume Invert Avail.Storage Storage Description
#1 542.00' 41,648 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 10,412 0 0
546.00 10,412 41,648 41,648
Device Routing Invert Outlet Devices

#1  Discarded 542.00' 0.450 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 538.00'
#2  Primary 543.20" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 543.75' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.14 cfs @ 17.51 hrs HW=543.12" (Free Discharge)
1=Exfiltration ( Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=542.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)



Basin 2-3 with exfiltration
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Pond 44P: pond 2-3
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Basin 2-4 with exfiltration

Printed 10/23/2023
Page 3

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.343 74 >75% Grass cover, Good, HSG C (38S)
0.607 98 Roofs, HSG C (38S)

0.255 98 Water Surface, 0% imp, HSG C (38S)
2.205 83 TOTAL AREA




Proposed Basin 2-4 R3
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Basin 2-4 with exfiltration

Printed 10/23/2023
Page 4

Soil Listing (selected nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.205 HSG C 38S

0.000 HSG D

0.000 Other

2.205 TOTAL AREA



Proposed Basin 2-4 R3
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Ground Covers (selected 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 1.343 0.000 0.000 1.343 >75% Grass cover, Good 38S
0.000 0.000 0.607 0.000 0.000 0.607 Roofs 38S
0.000 0.000 0.255 0.000 0.000 0.255 Water Surface, 0% imp  38S
0.000 0.000 2.205 0.000 0.000 2.205 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 38S 0.00 0.00 1,692.0 0.0390 0.010 0.0 15.0 10.0




Basin 2-4 with exfiltration

Proposed Basin 2-4 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
Prepared by Anderson Consulting Services Printed 10/23/2023
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 38S: Basin 2-4 Runoff Area=96,037 sf Runoff Depth=1.93"
Flow Length=1,912" Tc=10.1 min CN=78/98 Runoff=3.93 cfs 0.354 af

Pond 43P: pond 2-4 Peak Elev=542.81" Storage=9,019 cf Inflow=3.93 cfs 0.354 af
Discarded=0.14 cfs 0.354 af Primary=0.00 cfs 0.000 af Outflow=0.14 cfs 0.354 af

Total Runoff Area = 2.205 ac Runoff Volume = 0.354 af Average Runoff Depth = 1.93"



Basin 2-4 with exfiltration

Proposed Basin 2-4 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 38S: Basin 2-4

[47] Hint: Peak is 144% of capacity of segment #3

Runoff = 3.93cfs @ 12.18 hrs, Volume= 0.354 af, Depth= 1.93"
Routed to Pond 43P : pond 2-4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description
26,461 98 Roofs, HSG C
11,090 98 Water Surface, 0% imp, HSG C
58,486 74  >75% Grass cover, Good, HSG C

96,037 83 Weighted Average

Tc Length Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)

54 100 0.0800 0.31 Sheet Flow,
Grass: Short n=0.150 P2=3.44"

0.9 120 0.0200 2.12 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps

3.7 1,692 0.0390 7.60 2.72 Pipe Channel, pipe to basin
15.0" Round w/ 10.0" inside fill Area= 0.4 sf Perim=2.7' r=0.13'
n=0.010

10.1 1,912 Total



Basin 2-4 with exfiltration

Proposed Basin 2-4 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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Subcatchment 38S: Basin 2-4
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Basin 2-4 with exfiltration

Proposed Basin 2-4 R3 NOAA 24-hr D 2-Year Rainfall=3.44"
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Summary for Pond 43P: pond 2-4

Inflow Area = 2.205 ac, Inflow Depth = 1.93" for 2-Year event

Inflow = 3.93cfs@ 12.18 hrs, Volume= 0.354 af

Outflow = 0.14 cfs @ 17.00 hrs, Volume= 0.354 af, Atten=96%, Lag=289.2 min
Discarded = 0.14 cfs @ 17.00 hrs, Volume= 0.354 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=542.81' @ 17.00 hrs Surf.Area= 11,090 sf Storage= 9,019 cf

Plug-Flow detention time= 664.6 min calculated for 0.354 af (100% of inflow)
Center-of-Mass det. time= 665.0 min ( 1,480.0 - 815.0)

Volume Invert Avail.Storage Storage Description
#1 542.00' 44,360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
542.00 11,090 0 0
546.00 11,090 44,360 44,360
Device Routing Invert Outlet Devices

#1  Discarded 542.00' 0.450 in/hr Exfiltration over Horizontal area

Conductivity to Groundwater Elevation = 538.00'
#2  Primary 542.90" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 543.40' 6.0" Vert. Orifice/Grate C=0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.14 cfs @ 17.00 hrs HW=542.81" (Free Discharge)
1=Exfiltration ( Controls 0.14 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=542.00' (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond 43P: pond 2-4
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Summary for Pond 39P: pond 2-5

Inflow Area = 1.650 ac, Inflow Depth = 3.21" for 2-Year event

Inflow = 460cfs @ 12.17 hrs, Volume= 0.441 af

Outflow = 0.17 cfs @ 15.57 hrs, Volume= 0.441 af, Atten=96%, Lag=203.9 min
Discarded = 0.17 cfs @ 15.57 hrs, Volume= 0.441 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 541.46"' @ 15.57 hrs Surf.Area= 11,558 sf Storage= 11,150 cf

Plug-Flow detention time= 654.2 min calculated for 0.441 af (100% of inflow)
Center-of-Mass det. time= 654.7 min ( 1,415.1 - 760.4 )

Volume Invert Avail.Storage Storage Description
#1 540.50' 40,453 cf 540 (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
540.50 11,558 0 0
544.00 11,558 40,453 40,453
Device Routing Invert Outlet Devices

#1  Discarded 540.50" 0.450 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = 538.00'
#2  Primary 541.50" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 15.57 hrs HW=541.46" (Free Discharge)
T _1=Exfiltration ( Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=540.50" (Free Discharge)
T _2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 39P: pond 2-5
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Summary for Pond 37P: Pond 2-6

Inflow Area = 1.842 ac, Inflow Depth = 3.21" for 2-Year event

Inflow = 513 cfs @ 12.17 hrs, Volume= 0.492 af

Outflow = 0.17 cfs @ 16.26 hrs, Volume= 0.492 af, Atten=97%, Lag=245.3 min
Discarded = 0.17 cfs @ 16.26 hrs, Volume= 0.492 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev=541.71' @ 16.26 hrs Surf.Area= 10,782 sf Storage= 13,026 cf

Plug-Flow detention time= 779.5 min calculated for 0.492 af (100% of inflow)
Center-of-Mass det. time= 780.1 min ( 1,540.5 - 760.4 )

Volume Invert Avail.Storage Storage Description
#1 540.50' 37,737 cf  Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
540.50 10,782 0 0
544.00 10,782 37,737 37,737
Device Routing Invert Outlet Devices

#1  Discarded 540.50" 0.450 in/hr Exfiltration over Horizontal area
Conductivity to Groundwater Elevation = 538.00'
#2  Primary 541.80" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads

Discarded OutFlow Max=0.17 cfs @ 16.26 hrs HW=541.71" (Free Discharge)
T _1=Exfiltration ( Controls 0.17 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=540.50" (Free Discharge)
T _2=0Orifice/Grate ( Controls 0.00 cfs)
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Pond 37P: Pond 2-6
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Basin 3

Printed 10/23/2023
Page 3

Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.447 74 >75% Grass cover, Good, HSG C (34S)
0.744 98 Paved parking, HSG C (34S)
2191 82 TOTAL AREA
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Basin 3

Printed 10/23/2023
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Soil Listing (selected nodes)

Area Sail Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

2.191 HSG C 34S

0.000 HSG D

0.000 Other

2.191 TOTAL AREA



Proposed basin 3 R3
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Basin 3

Printed 10/23/2023

HydroCAD® 10.20-3f s/n 06666 © 2023 HydroCAD Software Solutions LLC Page 5
Ground Covers (selected 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 1.447 0.000 0.000 1.447 >75% Grass cover, Good 34S
0.000 0.000 0.744 0.000 0.000 0.744 Paved parking 348
0.000 0.000 2.191 0.000 0.000 2191 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 34S 0.00 0.00 450.0 0.0600 0.013 0.0 15.0 8.0
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Time span=0.00-72.00 hrs, dt=0.05 hrs, 1441 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 34S: Basin 3 Runoff Area=95,425 sf Runoff Depth=1.88"
Flow Length=670" Tc=10.0 min CN=74/98 Runoff=3.73 cfs 0.343 af

Pond 35P: Basin 3 Peak Elev=530.15" Storage=11,078 cf Inflow=3.73 cfs 0.343 af
Discarded=0.07 cfs 0.301 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.301 af

Total Runoff Area = 2.191 ac Runoff Volume = 0.343 af Average Runoff Depth = 1.88"
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Summary for Subcatchment 34S: Basin 3

Runoff = 3.73cfs @ 12.17 hrs, Volume= 0.343 af, Depth= 1.88"
Routed to Pond 35P : Basin 3

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

32,412 98 Paved parking, HSG C
63,013 74 >75% Grass cover, Good, HSG C

95,425 82 Weighted Average

Tc Length  Slope Velocity Capacity Description

(min)  (feet) (ft/ft)  (ft/sec) (cfs)
79 100 0.0800 0.21 Sheet Flow,
Grass: Dense n=0.240 P2=3.44"
0.1 20 0.0800 4.24 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
0.4 100 0.0500 4.54 Shallow Concentrated Flow,
Paved Kv=20.3 fps
0.8 450 0.0600 8.91 5.00 Pipe Channel,
15.0" Round w/ 8.0" inside fill Area= 0.6 sf Perim=3.1" r=0.18'
n=0.013 Concrete sewer w/manholes & inlets
9.2 670 Total, Increased to minimum Tc = 10.0 min

Subcatchment 34S: Basin 3
Hydrograph
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Summary for Pond 35P: Basin 3

Inflow Area = 2.191 ac, Inflow Depth = 1.88" for 2-Year event

Inflow = 3.73 cfs @ 12.17 hrs, Volume= 0.343 af

Outflow = 0.07 cfs @ 23.32 hrs, Volume= 0.301 af, Atten=98%, Lag=669.0 min
Discarded = 0.07 cfs @ 23.32 hrs, Volume= 0.301 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
Peak Elev= 530.15"' @ 23.32 hrs Surf.Area= 6,907 sf Storage= 11,078 cf

Plug-Flow detention time= 1,464.2 min calculated for 0.301 af (88% of inflow)
Center-of-Mass det. time= 1,401.5 min ( 2,209.7 - 808.2 )

Volume Invert Avail.Storage Storage Description

#1 528.00' 26,911 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

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

528.00 3,437 0 0

530.00 6,648 10,085 10,085

532.00 10,178 16,826 26,911
Device Routing Invert Outlet Devices

#1  Discarded 528.00" 0.370 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = 520.00'
#2  Primary 530.20" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 530.60" 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.07 cfs @ 23.32 hrs HW=530.15" (Free Discharge)
T _1=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=528.00" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)
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Pond 35P: Basin 3
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Area Listing (selected nodes)

Area CN Description
(acres) (subcatchment-numbers)
0.560 74 >75% Grass cover, Good, HSG C (16S)
1.408 98 roof and parking (16S)
1.968 91 TOTAL AREA
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Soil Listing (selected nodes)

Area Sail Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
0.560 HSG C 16S
0.000 HSG D
1.408 Other 16S
1.968 TOTAL AREA
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Ground Covers (selected 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 0.560 0.000 0.000 0.560 >75% Grass cover, Good 16S
0.000 0.000 0.000 0.000 1.408 1.408 roof and parking 16S
0.000 0.000 0.560 0.000 1.408 1.968 TOTAL AREA
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Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert Length Slope n Width  Diam/Height Inside-Fill Node
Number (feet) (feet) (feet) (ft/ft) (inches) (inches) (inches) Name

1 16S 0.00 0.00 309.0 0.0261 0.013 0.0 15.0 9.0
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Time span=0.00-72.00 hrs, dt=0.03 hrs, 2401 points
Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv.
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 16S: Basin 4 Porous pvmt Runoff Area=85,708 sf Runoff Depth=2.64"
Flow Length=509' Tc=8.1 min CN=74/98 Runoff=4.96 cfs 0.432 af

Pond 17P: Porous pavement system 4 Peak Elev=588.20' Storage=13,655 cf Inflow=4.96 cfs 0.432 af
Discarded=0.07 cfs 0.409 af Primary=0.00 cfs 0.000 af Outflow=0.07 cfs 0.409 af

Total Runoff Area = 1.968 ac Runoff Volume = 0.432 af Average Runoff Depth = 2.64"
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Summary for Subcatchment 16S: Basin 4 Porous pvmt

[47] Hint: Peak is 202% of capacity of segment #3

Runoff = 496 cfs @ 12.15 hrs, Volume= 0.432 af, Depth= 2.64"
Routed to Pond 17P : Porous pavement system 4

Runoff by SCS TR-20 method, UH=SCS, Split Pervious/Imperv., Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
NOAA 24-hr D 2-Year Rainfall=3.44"

Area (sf) CN Description

* 61,324 98 roof and parking
24,384 74  >75% Grass cover, Good, HSG C

85,708 91 Weighted Average

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

6.4 100 0.0520 0.26 Sheet Flow, grass
Grass: Short n=0.150 P2=3.44"
0.6 100 0.0300 2.60 Shallow Concentrated Flow,
Grassed Waterway Kv= 15.0 fps
1.0 309 0.0261 5.35 2.45 Pipe Channel,

15.0" Round w/ 9.0" inside fill Area= 0.5 sf Perim=2.9' r=0.16'
n= 0.013 Corrugated PE, smooth interior

8.1 509 Total

Subcatchment 16S: Basin 4 Porous pvmt
Hydrograph
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Summary for Pond 17P: Porous pavement system 4

Inflow Area = 1.968 ac, Inflow Depth = 2.64" for 2-Year event

Inflow = 496 cfs @ 12.15 hrs, Volume= 0.432 af

Outflow = 0.07 cfs @ 23.24 hrs, Volume= 0.409 af, Atten=99%, Lag= 665.3 min
Discarded = 0.07 cfs @ 23.24 hrs, Volume= 0.409 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 588.20' @ 23.24 hrs Surf.Area= 10,178 sf Storage= 13,655 cf

Plug-Flow detention time= 1,551.5 min calculated for 0.409 af (95% of inflow)
Center-of-Mass det. time= 1,520.0 min ( 2,293.4 - 773.3 )

Volume Invert Avail.Storage Storage Description
#1 585.00' 32,044 cf Custom Stage Data (Prismatic) Listed below (Recalc)
81,424 cf Overall - 1,315 cf Embedded = 80,109 cf x 40.0% Voids
#2 586.00' 1,315 c¢f 36.0" Round Pipe Storage Inside #1
L= 186.0'
33,358 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
585.00 10,178 0 0
593.00 10,178 81,424 81,424
Device Routing Invert OQutlet Devices

#1  Discarded 585.00" 0.310 in/hr Exfiltration over Surface area

Conductivity to Groundwater Elevation = -7.00'
#2  Primary 588.95" 6.0" Vert. Orifice/Grate C= 0.600 Limited to weir flow at low heads
#3  Primary 589.90" 24.0" W x 4.0" H Vert. Orifice/Grate C= 0.600

Limited to weir flow at low heads

Discarded OutFlow Max=0.07 cfs @ 23.24 hrs HW=588.20" (Free Discharge)
1=Exfiltration ( Controls 0.07 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=585.00" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
3=Orifice/Grate ( Controls 0.00 cfs)
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Pond 17P: Porous pavement system 4
Hydrograph
[ Inflow
L [ Outflow
I Inflow Area=1.968 ac | |grean™
Peak Elev=588.20"
Storage=13,655 cf

Flow (cfs)
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Project Notes

Rainfall events imported from "NRCS-Rain.txt" for 6606 NJ Essex-D
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Summary for Pond 24P: Infiltration basin 5

Inflow Area = 2.275 ac, Inflow Depth = 2.46" for 2-Year event

Inflow = 483cfs@ 12.19 hrs, Volume= 0.466 af

Outflow = 0.10 cfs @ 21.56 hrs, Volume= 0.466 af, Atten=98%, Lag= 562.6 min
Discarded = 0.10 cfs @ 21.56 hrs, Volume= 0.466 af

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

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.03 hrs
Peak Elev= 571.63' @ 21.56 hrs Surf.Area= 12,410 sf Storage= 13,994 cf

Plug-Flow detention time= 1,329.6 min calculated for 0.466 af (100% of inflow)
Center-of-Mass det. time= 1,330.2 min ( 2,112.3 - 782.2)

Volume Invert Avail.Storage Storage Description
#1 570.50' 43,435 cf Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sqg-ft) (cubic-feet) (cubic-feet) (sqg-ft)
570.50 12,410 0 0 12,410
574.00 12,410 43,435 43,435 13,792
Device Routing Invert Outlet Devices

#1  Discarded 570.50" 0.320 in/hr Exfiltration over Wetted area
Conductivity to Groundwater Elevation = -2.00'

#2  Primary 572.40" 18.0" W x 6.0" H Vert. Orifice/Grate C= 0.600
Limited to weir flow at low heads

Discarded OutFlow Max=0.10 cfs @ 21.56 hrs HW=571.63"' (Free Discharge)
1=Exfiltration ( Controls 0.10 cfs)

Primary OutFlow Max=0.00 cfs @ 0.00 hrs HW=570.50" (Free Discharge)
2=0Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond 24P: Infiltration basin 5
Hydrograph
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Hydrograph for Pond 24P: Infiltration basin 5

Time Inflow Storage Elevation Outflow Discarded Primary
(hours) (cfs) (cubic-feet) (feet) (cfs) (cfs) (cfs)
0.00 0.00 0 570.50 0.00 0.00 0.00
1.50 0.01 4 570.50 0.00 0.00 0.00
3.00 0.03 77 570.51 0.02 0.02 0.00
4.50 0.05 171 570.51 0.04 0.04 0.00
6.00 0.07 255 570.52 0.05 0.05 0.00
7.50 0.10 361 570.53 0.08 0.08 0.00
9.00 0.14 530 570.54 0.09 0.09 0.00
10.50 0.25 1,055 570.59 0.09 0.09 0.00
12.00 212 3,968 570.82 0.09 0.09 0.00
13.50 0.45 11,803 571.45 0.09 0.09 0.00
15.00 0.23 12,993 571.55 0.10 0.10 0.00
16.50 0.17 13,531 571.59 0.10 0.10 0.00
18.00 0.13 13,822 571.61 0.10 0.10 0.00
19.50 0.1 13,937 571.62 0.10 0.10 0.00
21.00 0.10 13,990 571.63 0.10 0.10 0.00
22.50 0.09 13,982 571.63 0.10 0.10 0.00
24.00 0.08 13,913 571.62 0.10 0.10 0.00
25.50 0.00 13,446 571.58 0.10 0.10 0.00
27.00 0.00 12,932 571.54 0.10 0.10 0.00
28.50 0.00 12,419 571.50 0.10 0.10 0.00
30.00 0.00 11,906 571.46 0.09 0.09 0.00
31.50 0.00 11,394 571.42 0.09 0.09 0.00
33.00 0.00 10,883 571.38 0.09 0.09 0.00
34.50 0.00 10,372 571.34 0.09 0.09 0.00
36.00 0.00 9,862 571.29 0.09 0.09 0.00
37.50 0.00 9,353 571.25 0.09 0.09 0.00
39.00 0.00 8,844 571.21 0.09 0.09 0.00
40.50 0.00 8,336 571.17 0.09 0.09 0.00
42.00 0.00 7,829 571.13 0.09 0.09 0.00
43.50 0.00 7,322 571.09 0.09 0.09 0.00
45.00 0.00 6,816 571.05 0.09 0.09 0.00
46.50 0.00 6,311 571.01 0.09 0.09 0.00
48.00 0.00 5,807 570.97 0.09 0.09 0.00
49.50 0.00 5,303 570.93 0.09 0.09 0.00
51.00 0.00 4,800 570.89 0.09 0.09 0.00
52.50 0.00 4,297 570.85 0.09 0.09 0.00
54.00 0.00 3,795 570.81 0.09 0.09 0.00
55.50 0.00 3,294 570.77 0.09 0.09 0.00
57.00 0.00 2,794 570.73 0.09 0.09 0.00
58.50 0.00 2,294 570.68 0.09 0.09 0.00
60.00 0.00 1,795 570.64 0.09 0.09 0.00
61.50 0.00 1,296 570.60 0.09 0.09 0.00
63.00 0.00 798 570.56 0.09 0.09 0.00
64.50 0.00 320 570.53 0.07 0.07 0.00
66.00 0.00 102 570.51 0.02 0.02 0.00
67.50 0.00 32 570.50 0.01 0.01 0.00
69.00 0.00 10 570.50 0.00 0.00 0.00
70.50 0.00 3 570.50 0.00 0.00 0.00

72.00 0.00 1 570.50 0.00 0.00 0.00
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Stage-Discharge for Pond 24P: Infiltration basin 5

Elevation Discharge Discarded Primary Elevation Discharge Discarded Primary
(feet) (cfs) (cfs) (cfs) (feet) (cfs) (cfs) (cfs)
570.50 0.00 0.00 0.00 573.05 2.34 0.10 2.24
570.55 0.09 0.09 0.00 573.10 2.49 0.10 2.39
570.60 0.09 0.09 0.00 573.15 2.63 0.10 2.53
570.65 0.09 0.09 0.00 573.20 2.75 0.10 2.65
570.70 0.09 0.09 0.00 573.25 2.88 0.10 2.78
570.75 0.09 0.09 0.00 573.30 2.99 0.10 2.89
570.80 0.09 0.09 0.00 573.35 3.1 0.10 3.00
570.85 0.09 0.09 0.00 573.40 3.21 0.10 3.1
570.90 0.09 0.09 0.00 573.45 3.32 0.10 3.22
570.95 0.09 0.09 0.00 573.50 3.42 0.10 3.32
571.00 0.09 0.09 0.00 573.55 3.52 0.10 3.41
571.05 0.09 0.09 0.00 573.60 3.61 0.10 3.51
571.10 0.09 0.09 0.00 573.65 3.70 0.10 3.60
571.15 0.09 0.09 0.00 573.70 3.79 0.10 3.69
571.20 0.09 0.09 0.00 573.75 3.88 0.10 3.78
571.25 0.09 0.09 0.00 573.80 3.97 0.10 3.86
571.30 0.09 0.09 0.00 573.85 4.05 0.10 3.95
571.35 0.09 0.09 0.00 573.90 413 0.10 4.03
571.40 0.09 0.09 0.00 573.95 4.21 0.10 411
571.45 0.09 0.09 0.00 574.00 4.29 0.10 419
571.50 0.10 0.10 0.00
571.55 0.10 0.10 0.00
571.60 0.10 0.10 0.00
571.65 0.10 0.10 0.00
571.70 0.10 0.10 0.00
571.75 0.10 0.10 0.00
571.80 0.10 0.10 0.00
571.85 0.10 0.10 0.00
571.90 0.10 0.10 0.00
571.95 0.10 0.10 0.00
572.00 0.10 0.10 0.00
572.05 0.10 0.10 0.00
572.10 0.10 0.10 0.00
572.15 0.10 0.10 0.00
572.20 0.10 0.10 0.00
572.25 0.10 0.10 0.00
572.30 0.10 0.10 0.00
572.35 0.10 0.10 0.00
572.40 0.10 0.10 0.00
572.45 0.15 0.10 0.05
572.50 0.25 0.10 0.15
572.55 0.38 0.10 0.28
572.60 0.53 0.10 0.43
572.65 0.70 0.10 0.60
572.70 0.89 0.10 0.79
572.75 1.10 0.10 1.00
572.80 1.32 0.10 1.22
572.85 1.55 0.10 1.45
572.90 1.80 0.10 1.70
572.95 2.01 0.10 1.91
573.00 219 0.10 2.09
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Stage-Area-Storage for Pond 24P: Infiltration basin 5

Elevation Surface Wetted Storage
(feet) (sq-ft) (sqg-ft) (cubic-feet)
570.50 12,410 12,410 0
570.60 12,410 12,449 1,241
570.70 12,410 12,489 2,482
570.80 12,410 12,528 3,723
570.90 12,410 12,568 4,964
571.00 12,410 12,607 6,205
571.10 12,410 12,647 7,446
571.20 12,410 12,686 8,687
571.30 12,410 12,726 9,928
571.40 12,410 12,765 11,169
571.50 12,410 12,805 12,410
571.60 12,410 12,844 13,651
571.70 12,410 12,884 14,892
571.80 12,410 12,923 16,133
571.90 12,410 12,963 17,374
572.00 12,410 13,002 18,615
572.10 12,410 13,042 19,856
572.20 12,410 13,081 21,097
572.30 12,410 13,121 22,338
572.40 12,410 13,160 23,579
572.50 12,410 13,200 24,820
572.60 12,410 13,239 26,061
572.70 12,410 13,279 27,302
572.80 12,410 13,318 28,543
572.90 12,410 13,358 29,784
573.00 12,410 13,397 31,025
573.10 12,410 13,437 32,266
573.20 12,410 13,476 33,507
573.30 12,410 13,516 34,748
573.40 12,410 13,555 35,989
573.50 12,410 13,595 37,230
573.60 12,410 13,634 38,471
573.70 12,410 13,674 39,712
573.80 12,410 13,713 40,953
573.90 12,410 13,753 42,194

574.00 12,410 13,792 43,435
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C%%NTECH Cascade Design Summary

ENGINEERED SOLUTIONS

West Essex Highlands
West Orange, NJ
10/19/2023

Information provided by Engineer (Anderson Consulting):
o Water Quality Flowrate = See Table
o 100-YR Peak Flowrate = See Table
o Presiding Agency = NJDEP
o TSS Removal Required = 50%

Sizing Summary:

The Cascade Separator is a hydrodynamic separator designed to protect waterways from stormwater
runoff. The Cascade Separator is commonly used as a standalone stormwater quality control practice
that provides pretreatment to detention, infiltration, bioretention, and rainwater harvesting systems. This
innovative treatment product excels at sediment capture and retention while also removing hydrocarbons,
trash, and debris from the stormwater runoff. The Cascade Separator is NJCAT verified and as a result
has received final certification from the NJDEP for 50% TSS removal.

Site Designation Water Quality 100-YR Peak NJDEP Approved Cascade

Flow Rate (cfs) Flow Rate (cfs) Flow Rate (cfs) Model
wQu-2.2 2.26 15.95 2.81 CS-5
wQu-2.3 2.98 24.53 4.05 CS-6
waQu-2.4 1.89 23.31 2.81 CS-5
WQuU-2.5 425 19.73 7.20 CS-8
WQuU-2.6 4.74 22.02 7.20 CS-8
wQu-3.0 2.00 22.64 2.81 CSs-5
WQu-5.1 1.24 10.51 1.80 CS+4
wQu-5.2 3.34 16.43 4.05 CS-6

Maintenance:

Like any stormwater best management practice, the Cascade Separator requires regular inspection and
maintenance to ensure optimal performance. Maintenance frequency will be driven by site conditions. Bi-
annual visual inspections are recommended, at which time the accumulation of pollutants can be
determined. On average, the Cascade Separator requires annual removal of accumulated pollutants.

Thank you for the opportunity to present this information to you and your client.

Dixon J. Wiley CASCADE

Storm\*fater Qesign Engine:er separator@
Contech Engineered Solutions LLC
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West Essex Highlands Filterra HC Sizing
West Orange, NJ
10/19/2023

Sizing Basis:
Filterra High Capacity biofiltration system has received final certification from the NJDEP for 80% TS5 removal. Per the NIDEP, Filterra HC is considered a Green
Infrastructure (Gl) MTD. The sizing for the Filterra HC system under NJDEP regulations is based on the methodology outlined in Chapter 5 of the NIDEP BMP

Manual. The NRCS method is utilized to determine a water quality flow rate for the drainage area in question. To validate the sizing, the parameters below
were assumed.

Design Parameters:

Design Storm = NIDEP Water Quality Design Storm (1.25-inch/2-hour storm event)
Filterra HC Media Flow Rate = 300 inches/hour

Time of Concentration = 10 minutes

Allowable Ponding in Filterra = 9"

Design Summary:
Utilizing NRCS Method and HydroCAD software, a hydrograph can be derived to represent the design storm. As seen in the provided HydroCAD report, the WQ
flow is routed to an appropriately sized Filterra unit. Since the Filterra system can provide up to 9” of ponding, some flow attenuation is possible. The Filterra

system is able to accommodate a portion of the water quality volume in the head space above the media and release it at the system’s NJDEP certified maximum
treatment flow rate.

1122

CB-1 3061 10 0.18 Ax6 / 6x4
CB-2 4262 16059 10 0.27 4.5x7.83 / 7.83x4.5
CB-3 2710 996 10 0.16 4x6 / 6x4
CB-4 9984 14522 10 0.61 6x12 / 12x6
CB-5 1979 736 10 0.12 4x4
CB-6 1877 3847 10 0.12 4x4
CB-7 3034 1131 10 0.18 4x6 / 6x4
CB-8 10407 7883 10 0.63 6x12 / 12x6
CB-9 3137 3241 10 0.19 4%6 / 6x4

o CB-10 9901 6075 10 0.59 6x12 / 12x6

c CB-11 21581 6562 10 1.28 18x8

§ CB-12 3189 6920 10 0.2 Ax6 / 6x4
CB-13 1200 3300 10 0.08 4x4
CB-14 9356 2246 10 0.56 6x12 / 12x6
CB-45 9342 6767 10 0.56 6x12 / 12x6
CB-46 21640 3216 10 1.28 18x8
CB-47 820 2302 10 0.05 4x4
CB-48 7588 3216 10 0.45 6x10 / 10x6
CB-49 5637 1150 10 0.33 6x8 / 8x6
CB-50 2151 1463 10 0.13 4x4
CB-58 3789 2752 10 0.23 4.5x7.83 / 7.83x4.5
CB-59 0 900 10 0.00 4x4

o CB-27 1375 436 10 0.08 4x4

g CB-28 1371 428 10 0.08 4x4

a CB-29 1585 542 10 0.09 4x4

5 CB-30 1899 394 10 0.11 4x4

Thank you for the opportunity to present this to you and your client. Please do not hesitate to contact me should you have any additional questions.
Sincerely,

Dixon J. Wiley
Storm Water Design Engineer
Contech Engineered Solutions, LLC.



