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INTRODUCTION

This report analyzes the stormwater drainage conditions that will occur as a result of the new development
at proposed Americana Center property, divided between the Township of East Windsor (H-3 district} and
the Borough of Hightstown (R-3 district), Mercer County, New Jersey. The subject site is more specifically
defined as Block 57, Lots 9, 10, 11 (East Windsor) and Block 7, Lots 40.02 & 41 {Hightstown), Said existing lots
are shown on the USGS and Site Location maps provided within this report and shall hereby be referenced as
"the Site". The site consists of approximately 6.46 acres and is bounded by NJ State Highway US Route 130 to
the north, Rocky Brook to the east, a single-family residential development to the south and a single-story
furniture store to the west. Access to/from the site is handled by seven separate curb cuts along Route 130,
Currently on site resides a single-story furniture store, motel, diner and two small retail buildings. The
applicant proposes demolishing all the buildings onsite except for the diner and one of the retail buildings.

The applicant, Americana Hospitality Group, proposes redeveloping a 6.46-acre tract within the central
portion of East Windsor Township as a commercial development. The project anticipates constructing two (2)
new buildings, while expanding the existing medical office building along Route 130. Three (3} structures are
single users: 10,933 SF existing diner, proposed 43,384 SF Hotel, proposed 2,225 SF Starbucks Restaurant,
and the existing 5,791 SF medical office building with 2,448 SF building addition. Additional improvements
include driveways, sidewalks, parking and landscaped areas, stormwater management facilities, associated

utilities, and related site improvements. The scope of this report includes analysis of runoff generated by the
proposed buildings, paved areas, landscaped areas, as well as an analysis of the proposed bioretention and
infiltration systems, and resulting stormwater collection system, as shown on the accompanying Site Plan
documents,

The following items shall be addressed within this report:

* Narrative of pre- and post-development conditions with calculations to substantiate derived runoff
coefficients and time of concentration;

e Calculations for the water quality storm utilizing the NJDEP 1.25"/2 hours water quality design storm;

*  Storm pollutant (TSS) removal;

*  Calculations for the 2-, 10-, and 100- year storm peak runoff rates for entire site under pre- and post-
development conditions, respectively;

* Calculations for the proposed small scale bioretention systems include inflow hydrographs, outflow
hydrographs and a storage volume versus depth table.

¢ Calcutations to verify the capacity of the proposed stormwater conveyance system,.

The primary design constraints for this project are based on the standards of the Township of East Windsor,
the Borough of Hightstown, Mercer County, the New Jersey Soil Conservation Service, and the New Jersey
Department of Environmental Protection (NJDEP) Rules and Regulations.

The purpose of this report is to demonsirate that the proposed stormwater management system will
mitigate stormwater runoff while providing water quality, and to assist Engineer at the Municipal level in
evaluating the drainage calculations and considerations incorporated in the design as shown on the plans
submitted. The report supplements, and should be reviewed in conjunction with, the project development
plans prepared by Menlo Engineering Associates, Inc.

This office will readily respond to questions and requests for additional calculations or verification of the
proposed desigh by Municipal Engineers and will be responsive to his suggestions and modifications to the
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design in conformance to the applicable codes in the interest of fand use control consistent with
environmental protection,

CRITERIA

In the hydraulic designs involved in this project, the drainage areas have been determined by electronic
digitizer from the U.5.G.S. Quadrangle map, Legal and Topographic survey prepared by Control Layouts, Inc.
and field observations to determine off-site and on-site areas. The Soil Conservation Service Soil Survey
maps are used for hydrological soil group classification. Existing and proposed conditions are calculated for
the 2, 10 and 100-year design storms. On-site storm sewer collection systems were sized for the 25-year
storm and employed the Rational Method for design calculations.

STORMWATER MANAGEMENT PLAN & DESIGN

The guidelines for hydraulic design, as prepared by the Soil Conservation District, the Township of East
Windsor and the Borough of Hightstown, Mercer County, and the New Jersey Department of Environmental
Protection have been utilized for the drainage design of this project.

Additional stormwater detention systems are required on-site to attenuate flows from proposed impervious
and pervious surfaces on the property. Calculations of runoff values, peak rates of discharge, and
hydrographs were generated using the runoff control measures listed in the Soil Conservation Services TR-55
Method. This methodology was used to calculate both existing and proposed stormwater runoff generated
from the site.

Existing Conditions:

The existing drainage pattern of the site drains from a South to North direction to existing drainage systems
jocated within Route 130. These drainage systems eventually convey runoff down to Rocky Brook. Today, the
drainage is broken into two separate systems, each of approximately equal area with the remaining drainage
at the southern end of the site drains to an isolated wetland and ditch. This report demonstrates that the use
of two separate underground detention basins provides the required rate of reduction to each of the points
of analysis.

Under existing conditions, the entire site consists of two (2) drainage areas: EX-1 (3.07 ac), draining to the
P.Q.l. “A” at US Route 130 and EX-2 (0.49 ac), draining to the P.O.l. "B" at the main entrance drive of the
property, and discharging all runoffs to Rocky Brook at upper corner of this site, as depicted on the
accompanying Existing Drainage Area Map (see Fig. 1).

This site is depicted by the Mercer County Soils Manual as a combination of SacB (Sassafras sandy loam),
MBYB {Mattapex and Bertie loams), and UdstB (Udorthents, stratified substratum)} soils. Per the Soil
Conservation System Urban Hydrology for Small Watersheds, these soils belong to Hydrologic Soil Groups
{HSG) "B, “C” and “D” respectively. Additional information on these soil types is contained in Appendix E of
this report,



Proposed Conditions:

The stormwater management facilities for the proposed development have been designed to maintain the
natural, existing drainage patterns to the fullest extent possible, and to meet the governing agencies'
reguirements with respect to groundwater recharge, water quality and pick flow reductions.

Under post-development conditions, nine (9) main drainage areas are delineated, as depicted on the
accompanying Proposed Drainage Area Map (see Fig. 2). Six (5) of them will be directed for water quality
treatment and detention to achieve required reductions in rate of runoff, to proposed small-scale
Bioretention systems.

PR-1{0.16 AC) — Drainage area to Small-scale Bioretention system #1

PR-~2 {0.29 AC) — Drainage area to Small-scale Bioretention system #2

PR-3 {0.23 AC) — Drainage area to Small-scale Bioretention system #3

PR-4 {0.71 AC) — Drainage area to Small-scale Bioretention system #4

PR-5 {0.30 AC) — Drainage area to Small-scale Bioretention system #5

PR-6 {1.45 AC) — Drainage area to Small-scale Bioretention system #6

PR-7 (0.17 AC) — Drainage area of untreated runoffs via proposed conveyance system to P.0.), “A”
PR-8 (0.15 AC) — Drainage area of untreated runoffs overland to P.O.l. “A”

PR-9 {0.10 AC) - Drainage area of untreated runoffs overland to P.O.l, “B”

Proposed Small-scale Bioretention systems routing calculations can be found in Appendix D of this report.

Proposed pick rate of runoff from site during and after development to Point of Interest (P.0O.1.) “A” will be
increased, and the use of six (6} Small-scale Bioretention systems will allow runoff rates for the 100, 10 and 2-
year design storms to be reduced in accordance with current NJDEP standards. Based on the comparison of
the peak discharge rates between the existing and proposed conditions, the outlet control structures have
been designed to reduce peak flows leaving the Site to P.O.l. “A” after development. See Appendix D for
detention system routing calculations.

Proposed pick rates of runoff from site during and after development to Point of Interest {P.Q.1.} "B" will be
reduced, and for stormwater leaving the site to P.O.l. "B", post-construction runoff hydrographs for the 2, 10
and 100-year storm events will not exceed, at any point in time, the pre-construction runoff hydrographs for
the same storm event, which complies with requirements for stormwater runoff quantity control,
Comparison tables and hydrographs for Existing and Proposed rates of runoff to P.O.l. "B" can be found at
Appendix C of this report.

The time of concentration and travel time (Tc) calculations have been completed in accordance with Chapter
3 of the SCS Technical Release 55 Manual.

Pipe sizing calculations have been made using a 25-year design storm for capacity verification. Conveyance
calculations and an Inlet Drainage Area Map {see Fig. 5) supporting pipe sizing results are included in
Appendix F of this report.

Some runoffs will be ieaving the proposed paved parking area at the eastern border of the site through seven
{7) wall cuts (see Fig. 6). Since proposed stormwater velocities at these openings (see channel reports for
curb cuts C5 — C11 in the Appendix F of this report) are lower than maximum allowable for sandy loams
found in this area {2.5 ft./sec. maximum allowable velocity for sandy loam), outlet protections behind these
wall cuts are not required.
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Summary of the Rate of Runoff:

As demonstrated in the tables below, the proposed development will comply with the required rate or
reductions for the 100, 10 and 2-year storm events, in accordance with NJDEP Stormwater Management

Rules.

SUMMARY OF SITE RUNOFF TO P.O.1. “"A”

EXISTING REQUIRED ALLOWABLE PROPOSED
RUNOFF NJDEP RUNOFF RUNOFF
STORM FROM SITE TO REDUCTIONS FROM SITE TO FROM SITE TO
P.O.L "A" P.O.I. "A" P.O.I, "A"
{CFs) (CFS) (CFS)
2 3.78 50% 1.89 1.36
10 6.50 25% 4,38 3.70
100 12.28 20% 9.82 9.68
SUMMARY OF SITE RUNOFF TO P.0.1. “B”
EXISTING RUNOFF PROPOSED RUNOFF
STORM FROM SITE TO P.O.I. "B" FROM SITE TO P.O.I. "B"
(CFS) (CFS)
2 0.70 0.21
10 1,28 0.34
100 2.52 0.62

Result: The rate of runoff leaving the site complies with all Municipal and State requirements and reductions
up to and including the 100-year storm event.

Pipe calculations for Run C were not completed because the outfall from the existing underground basin was
hot modeled. The proposed outfall pipes have the sama size pipe and steeper slopes than the existing pipes.
Based on our site inspections, the existing stormwater collection line has sufficient capacity for outfall flows
and runoff from the site has been reduced per the summary table above. The pipe calculations sheet
showing capacity of existing outfall pipes based on their sizes and slopes can be found in Appendix F.



Summary of the Groundwater Recharge Analysis:

The onsite testing concludes that the permeability rates throughout the site are less than 0.20 inches per
hour. Per the NJDEP standards, groundwater recharge is not possible and/or required for sites with little to
no permeability.

Summary of the Water Quality Analysis:

Proposed six (6) small-scale Bioretention Systems will allow us to meet TSS removal requirement for the
entire site. As can be seen on Required and Achieved TSS removal exhibits (see Fig. 3 and Fig. 4), this site
provides a weighted TSS removal rate of 78.83%, where 77.83% is required. See Appendix G of this report for
related documents.

Nonstructural Stormwater Management Strategies

The NIJDEP Nonstructural Strategies Point System (NSPS) has been utilized {see Appendix H for supporting
tables) in order to provide proof that the proposed nonstructural measures are adequate and have been
used to the maximum extent practicable at this development, as required by NJDEP, the Township of East
Windsor and the Borough of Hightstown Standards. Some of them are;
® impervious coverage was minimized to the maximum extent practicable.
¢ Existing vegetation was preserved to the maximum extent possible.
® Disturbed areas were stabilized with non-lawn grass mixes.
- & Low maintenance landscaping that encourages retention and planting of native vegetation and
minimizes the use of lawns, fertilizers and pesticides were provided.
¢ C(Clearing and grading was minimized in order to minimize land disturbance.

Conclusions:

The proposed stormwater management system for a proposed development at Americana Center has been
designed with provisions for safe and efficient control of stormwater runoff in a manner which will not
adversely affect the existing drainage patterns found in the surrounding areas and consists of an
underground detention basin and two stormwater treatment devices, designed to reduce the rate of runoff
and enhance the runoff water quality.

It is the opinion of this office that the proposed development will not have any negative impacts on the
drainage characteristics of the site, or the immediately surrounding areas. Further, it is the opinion of this
office, that the proposed development will be in compliance with all applicable stormwater management
regulations as established by the NJDEP, the Township of East Windsor and the Borough of Hightstown
Standards.
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Drain Time Calculation

Bioretention Basin #1

Minimum Percolation Rate of soil bed mix (estimated): in/hr
Basin Information:
Weir Elevation: 98.70 ft
Bottom of Basin: 98.00 ft
Depth = 0.70 ft
Depth (in inches) =[____ 8.4]in
Factor of Safety:
Percolation Time (Tp) Calculation:
Depth / Perc. Rate= 8.4|hours
Water Quality design storm storage volume: 479.0 cf
Underdrain pipe flow capacity: _ 0.1 cfs
Conveyence Time (Tc) via underdrain pipe 1.3lhours

Maximum Design storm Drain Time (Td):
Td=Tp+ Tc 9.7|hours

Bioretention Basin #2

Minimum Percolation Rate of soil bed mix (estimated): in/hr
Basin Information:
Weir Elevation: 98.90 ft
Bottom of Basin: 98.00 ft
Depth = 0.90 ft
Depth (in inches) =in
Factor of Safety:

Percolation Time (Tp) Calculation:

Depth / Perc. Rate= | 10.8|hours

Water Quality design storm storage volume: 958.0 cf
Underdrain pipe flow capacity: 0.1 cfs
Conveyence Time (Tc) via underdrain pipe 2.7|hours

Maximum Design storm Drain Time (Td) :
Td=Tp+Tc 13.5|hours

Note: As-built testing must be conducted to validate the estimated permeability rate of the soil bed




Drain Time Calculation

Bioretention Basin #3

Minimum Percolation Rate of soil bed mix (estimated): in/hr
Basin Information:
Weir Elevation: 98.00 ft
Bottom of Basin: 97.00 ft
Depth = 1.00 ft
Depth (ininches) = 12]in
Factor of Safety:
Percolation Time (Tp) Calculation:
Depth / Perc. Rate= 12.0|hours
Water Quality design storm storage volume: 784.0 cf
Underdrain pipe flow capacity: 0.1 cfs
Conveyence Time (Tc) via underdrain pipe 2.2|hours

Maximum Design storm Drain Time (Td):

Td=Tp+ Tc 14.2|hours

Bioretention Basin #4

Minimum Percolation Rate of soil bed mix (estimated): EEEEa2]in/hr
Basin Information:
Weir Elevation: 99.00 ft
Bottom of Basin: 98.00 ft
Depth = 1.00 ft

Depth (ininches) = 12]in
Factor of Safety:

Percolation Time (Tp) Calculation:

Depth / Perc. Rate= 12.0|hours
Water Quality design storm storage volume: 2134.0 cf
Underdrain pipe flow capacity: 0.1 cfs
Conveyence Time (Tc) via underdrain pipe 5.9]hours

Maximum Design storm Drain Time (Td) :
Td=Tp+Tc 17.9{hours

Note: As-built testing must be conducted to validate the estimated permeability rate of the soil bed



Drain Time Calculation

Bioretention Basin #5

Minimum Percolation Rate of soil bed mix (estimated): in/hr
Basin Information:
Weir Elevation: 98.70 ft
Bottom of Basin: 98.00 ft
Depth = 0.70 ft
Depth (in inches) =in
Factor of Safety:
Percolation Time (Tp) Calculation:
Depth / Perc. Rate= 8.4|hours
Water Quality design storm storage volume: 827.0 cf
Underdrain pipe flow capacity: . 0.1 cfs
Conveyence Time (Tc) via underdrain pipe | 2.3|hours

Maximum Design storm Drain Time (Td):

Td=Tp+ Tc | 10.7|hours

Bioretention Basin #6

Minimum Percolation Rate of soil bed mix (estimated): in/hr
Basin Information:
Weir Elevation: 97.60 ft
Bottom of Basin: 97.00 ft
Depth = 0.60 ft
Depth (in inches) =in
Factor of Safety:
Percolation Time (Tp) Calculation:
Depth / Perc. Rate= 7.2|hours
Water Quality design storm storage volume: 2095.0 cf
Underdrain pipe flow capacity: 0.1 cfs
Conveyence Time (Tc) via underdrain pipe 7.8|hours

Maximum Design storm Drain Time (Td) :
Td=Tp+Tc 15.0fhours

Note: As-built testing must be conducted to validate the estimated permeability rate of the soil bed



APPENDIX A: EXISTING CONDITIONS
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Drainage Area EX-1a
(Impervious part of
Drainage Area EX-1)
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Drainage Area EX-1b
(Pervious part of
Drainage Area EX-1)
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Total to P.O.1. "A"
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Drainage Area EX-2a
{Impetvious part of
Drainage Area EX-2) 16L
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Total to P.O.1. "B"
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Drainage Area EX-2b
(Pervious part of
Drainage Area EX-2)

Reach Routing Diagram for 2005.109.02_EXISTING (Rev 7)
Prepared by Menlo Engineering Associates, Printed 2/9/2023

HydroCAD® 10.20-2( s/n 01129 © 2022 HydroCAD Soflware Solutions LLG




2 YEAR STORM




2 Year Storm

2005.109.02_EXISTING (Rev 7) NOAA 24-hr C 2-Year Rainfall=3.31"
Prepared by Menlo Engineering Associates Printed 2/9/2023
HydroCAD® 10.20-2f s/n 01129 © 2022 HydroCAD Software Selutions LLC Page 1

Summary for Subcatchment 11S: Drainage Area EX-1a (Impervious part of Drainage Area EX-1)

Runoff = 3.29cfs @ 12.25 hrs, Volume= 0.441 af, Depth= 3.08"
Routed to Link 151 : Total to P.O.L. "A"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.31"

Area{ac) CN Description
* 1.720 98 Paved parking
1.720 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  ({feet)  (f/ft) (it/sec) {cts)

12.0 100 0.0115 0.14 Sheet Flow,
Grass: Short n=0.150 P2= 3.30"
22 287 0.0188 2.21 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
0.7 133 0.0240 3.14 Shallow Concentrated Flow,

Paved Kv=20.3fps

14.9 520 Total

Subcatchment 11S: Drainage Area EX-1a (Impervious part of Drainage Area EX-1)

Hydrograph ]
SRR AR R RN R RN R R R N
- L”Z Cibbblliiiii L NOAA24:hriC
Tloiio i 1 2-Year Rainfall=3.31"
oW iiiiini i Runoff Areas1.720 ac
[l o Runoff Volume=0:441 af -
Eof bbb 'RunoffiDepth=3.08"
oLl Flow Length=520!
[|ii i ipd i i i Te=149 min
T

Time (hours)



2 Year Storm

2005.109.02_EXISTING (Rev 7) NOAA 24-hr C 2-Year Rainfali=3.31"
Prepared by Menlo Engineering Associates. Printed 2/9/2023
HydroCAD® 10.20-2f s/n 01129 ® 2022 HydroCAD Software Solutions LLC Page 2

Hydrograph for Subcatchment 115: Drainage Area EX-1a (Impervious part of Drainage Area EX-1}

Time Precip. Excess Runoff Time Pracip. Excess Runoff
{hours) {inches) {inches} {cfs) {hours) ({inches) (inches) {cfs)
0.00 0.00 0.00 0.00 51.00 3.31 3.08 0.00
1.00 0.04 0.00 0.00 52.00 3.31 3.08 0.00
2.00 0.07 0.00 0.01 53.00 3.31 3.08 0.00
3.00 0.12 0.02 0.03 54.00 3.31 3.08 0.00
4.00 0.16 0.05 0.04 55.00 3.31 3.08 0.00
5.00 0.21 0.08 0.06 56.00 3.31 3.08 0.00
6.00 0.26 0.12 0.07 57.00 3.3 3.08 0.00
7.00 0.32 0.16 0.09 58.00 3.3 3.08 0.00
8.00 0.40 0.23 0.11 59.00 3.31 3.08 0.00
9.00 0.48 0.30 0.14 60.00 3.31 3.08 0.00
10.00 0.60 0.41 0.20 61.00 3.31 3.08 0.00
11.00 0.79 0.59 0.34 62.00 3.31 3.08 0.00
12.00 1.58 1.36 1.51 63.00 3.31 3.08 0.00
13.00 . 252 2.29 0.98 64.00 3.31 3.08 0.00
14.00 271 2.48 0.30 65.00 3.31 3.08 0.00
15.00 2.83 2.60 0.20 66.00 3.31 3.08 0.00
16.00 2.91 2.68 0.15 67.00 3.31 3.08 0.00
17.00 2.99 2.76 0.12 68.00 3.31 3.08 0.00
18.00 3.05 2.82 0.10 69.00 3.31 3.08 0.00
19.00 3.10 2.87 0.09 70.00 3.31 3.08 0.00
20.00 3.15 2.92 0.08 71.00 3.31 3.08 0.00
21.00 3.12 2.96 0.08 72.00 3.31 3.08 0.00
22.00 3.24 3.00 0.07
23.00 3.27 3.04 0.07
24.00 3.3 3.08 0.06
25.00 3.3 3.08 0.00
26.00 3.31 3.08 0.00
27.00 3.31 3.08 0.00
28.00 3.31 3.08 0.00
29.00 3.31 3.08 0.00
30.00 3.31 3.08 0.00
31.00 3.31 3.08 0.00
32.00 3.31 3.08 0.00
33.00 3.31 3.08 0.00 "
34.00 3.31 3.08 0.00
35.00 3.31 3.08 0.00
36.00 3.31 3.08 0.00
37.00 3.31 3.08 0.00
38.00 3.3 3.08 0.00
39.00 3.3 3.08 0.00
40.00 3.31 3.08 0.00
41.00 3.31 3.08 0.00
42.00 3.31 3.08 0.00
43.00 3.31 3.08 0.00
44.00 3.31 3.08 0.00
45.00 3.31 3.08 0.00 ;
46.00 3.31 3.08 0.00
47.00 3.31 3.08 0.00 i
48.00 3.31 3.08 0.00
49.00 3.31 3.08 (.00
50.00 3.31 3.08 0.00
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Summary for Subcatchment 12S: Drainage Area EX-1b (Pervious part of Drainage Area EX-1)

Runoff = 0.51 cis @ 12.31 hrs, Volume= 0.079 af, Depth= 0.70"
Routed to Link 15L : Total to P.O.1L "A"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr G 2-Year Rainfall=3.31"

Area {ac) CN Description
0.220 55 Woods, Good, HSG B
0.490 61 >75% Grass cover, Good, HSG B
0.640 74  >75% Grass cover, Good, HSG C
1.350 66 Weighted Average
1.350 66 100.00% Pervious Area

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

12.0 100 0.0115 0.14 Sheet Flow,
Grass: Short n=0.1560 P2=3.30"
2.2 287 0.0188 2.21 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
0.7 133 0.0240 3.14 Shallow Concentrated Flow,

Paved Kv= 20.3 fps

14.9 520 Total

Subcatchment 12S: Drainage Area EX-1b (Pervious part of Drainage Area EX-1)

. Runoff Depth“-ﬁ 76"1 "

} ] Hydmgr?pr.'..........l...;
R BN = RN R R N N
s i P b NOAA2GhrC
ool |1 | 2 Year Rainfall=3.31"
o [T Runeff Areas1.350 ac
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Flow (cfs)
[
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Hydrograph for Subcatchment 12S: Drainage Area EX-1b (Pervious part of Drainage Area EX-1)

Time Precip. Excess Runoff Time Precip. Excess Runoff

{hours} (inches) (inches) (cfs) (hours) (inches) {inches) {cfs)
0.00 0.00 0.00 0.00 51.00 3.31 0.70 0.00
1.00 0.04 0.00 0.00 52.00 3.31 0.70 0.00
2.00 0.07 0.00 0.00 53.00 3.31 0.70 0.00
3.00 0.12 0.00 0.00 54.00 3.31 0.70 0.00
4.00 0.16 0.00 0.00 55.00 3.31 0.70 0.00
5.00 0.21 0.00 0.00 56.00 3.31 0.70 0.00
6.00 0.26 0.00 0.00 57.00 3.31 0.70 0.00
7.00 0.32 0.00 0.00 58.00 3.31 0.70 0.00
8.00 0.40 0.00 0.00 59.00 3.31 0.70 0.00
9.00 0.48 0.00 0.00 60.00 3.31 0.70 0.00
10.00 0.60 0.00 0.00 61.00 3.31 0.70 0.00
11.00 0.79 0.00 0.00 62.00 3.31 0.70 0.00
12.00 1.58 0.05 0.07 63.00 3.31 0.70 0.00
13.00 2.52 0.33 0.25 64.00 3.31 0.70 0.00
14.00 2.71 0.41 0.10 65.00 3.31 0.70 0.00
15.00 2.83 0.46 0.07 66.00 3.31 0.70 0.00
16.00 2.91 0.50 0.05 67.00 3.31 0.70 0.00
17.00 2.99 0.54 0.05 68.00 3.31 0.70 0.00
18.00 3.05 (.57 0.04 69.00 3.31 0.70 0.00
19.00 3.10 (.59 0.03 70.00 3.31 0.70 0.00
20.00 3.15 0.62 0.03 71.00 3.31 0.70 0.00
21.00 3.19 0.64 0.03 72.00 3.31 0.70 “0.00
22.00 3.24 0.66 0.03

23.00 3.27 0.68 0.03

24.00 3.31 0.70 0.02

25.00 3.31 0.70 0.00

26.00 3.31 0.70 0.00

27.00 3.31 0.70 0.00

28.00 3.21 0.70 0.00

29.00 3.31 0.70 0.00

30.00 3.31 0.70 0.00

31.00 3.31 0.70 0.00

32.00 3.31 0.70 0.00

33.00 3.3 0.70 (.00

34.00 3.31 0.70 0.00

35.00 3.31 0.70 (.00

36.00 3.31 0.70 0.00

37.00 3.31 0.70 0.00

38.00 3.21 0.70 (.00

39.00 3.31 0.70 0.00

40.00 3.31 0.70 (.00

41.00 3.31 0.70 0.00

42.00 3.31 0.70 0.00

43.00 3.31 0.70 0.00

44.00 3.31 0.70 0.00

45.00 3.31 0.70 0.00

46.00 3.31 0.70 0.00

47.00 3.31 0.70 0.00

48.00 3.31 0.70 0.00

49.00 3.31 0.70 0.00

50.00 3.31 0.70 0.00
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Summary for Subcatchment 13S: Drainage Area EX-2a (Imervious part of Drainage Area EX-2)

Runoft = 048 cfs @ 12.16 hrs, Volumes= 0.049 af, Depth= 3.08"
Routed to Link 16L : Total to P.C.I. "B"

Runoff by SCS TR-20 method, UH=Deimarva, Weighted-CN, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.31"

Area (ac) CN Description
0.190 98 Paved parking, HSG G
0.190 98 100.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(miny  {feet) {ft/it)y  (ft/sec) {cfs)

8.7 63 0.0200 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
1.0 143 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
0.4 97 0.0410 4.11 Shaltow Concentrated Flow,

Paved Kv=20.3fps

8.1 303 Total

Subcatchment 13S: Drainage Area EX-2a (Imervious part of Drainage Area EX-2)

Hydrograph
L N IR v I A T R T N
vl | T e - NOAA24thG -
U U5 i 7 I e R A M ~Year Rainfall=3.31" -
A4 e b Ruhoff Area=0.190 ac
R -?--i-.’/-i-l-L-i- i1 Runoff:Violume=0,049 af
01 Al Runoff Depth=3.08"
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Hydrograph for Subcatchment 13S: Drainage Area EX-2a (Imervious part of Drainage Area EX-2)

Time Preclp. Excess Runoff Time Precip. Excess Runoff

{hours) (inches) (inches) (cfs) thours) (inches) (inches) (cfs)
0.00 0.00 0.00 0.00 51.00 3.31 3.08 0.00
1.00 0.04 0.00 0.00 52.00 3.31 3.08 0.00
2.00 0.07 0.00 0.00 53.00 3.31 3.08 0.00
3.00 0.12 0.02 0.00 54.00 3.31 3.08 0.00
4.00 0.16 (.05 0. 55.00 3.31 3.08 0.00
5.00 0.21 0.08 0.01 56.00 3.31 3.08 0.00
6.00 0.26 0.12 0.01 57.00 3.3 3.08 0.00
7.00 0.32 0.16 0.1 58.00 3.31 3.08 0.00
8.00 0.40 0.23 0.01 59.00 3.31 3.08 0.00
9.00 0.48 (.30 0.02 60.00 3.31 3.08 0.00
10.00 0.60 0.4 0.02 61.00 3.31 3.08 0.00
11.00 0.79 0.59 0.04 62.00 3.31 3.08 0.00
12.00 1.58 1.36 0.25 63.00 3.3 3.08 0.00
13.00 252 2.29 6.07 64.00 3.3 3.08 0.00
14.00 271 248 0.03 65.00 3.31 3.08 0.00
15.00 2.83 2.60 0.02 66.00 3.3 3.08 0.00
16.00 29 268 0.02 67.00 3.31 3.08 0.00
17.00 2.99 2.76 0.01 68.00 3.3 3.08 0.00
18.00 3.05 282 0.01 69.00 3.3 3.08 0.00
19.00 3.10 2.87 0.01 70.00 3.31 3.08 0.00
20.00 3.15 2,92 0.01 © 71.00 3.31 3.08 0.00
21.00 3.19 2.96 0.01 72.00 3.3 3.08 0.00
22.00 3.24 3.00 0.01

23.00 3.27 3.04 0.01

24.00 3.31 3.08 0.01

25.00 3.31 3.08 0.00

26.00 3.31 3.08 0.00

27.00 3.3 3.08 0.00

28.00 3.3 3.08 0.00

29.00 3.31 3.08 0.00

30.00 3.3 3.08 0.00

31.00 3.31 3.08 0.00

32.00 3.31 3.08 0.00

33.00 3.31 3.08 0.00

34.00 3.31 3.08 0.00

35.00 3.3 3.08 0.00

36.00 3.3 3.08 0.00

37.00 3.31 3.08 0.00

38.00 3.3 3.08 0.00

39.00 3.31 3.08 0.00

40.00 3.31 3.08 0.00

41.00 3.31 3.08 0.00

42.00 3.31 3.08 0.00

43.00 3.31 3.08 0.00

44.00 3.31 3.08 0.00

45.00 3.31 3.08 0.00

46.00 3.31 3.08 0.00

47.00 3.31 3.08 0.00

48.00 3.31 3.08 0.00

49.00 3.31 3.08 0.00

50.00 3.31 3.08 0.00
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Summary for Subcatchment 14S: Drainage Area EX-2b (Pervious part of Drainage Area EX-2)

Runoff = 0.22c¢cfs @ 12.19 hrs, Volume= 0.022 af, Depth= 0.89"
Routed to Link 16L : Total to P.O.l. "B"

Runoff by SCS TR-20 method, UH=Delmarva, Weighted-CN, Time Span= 0.00-72.00 hrs, di= 0.05 hrs
NOAA 24-hr C 2-Year Rainfall=3.31"

Area (ac) CN Description
0.100 61 >75% Grass cover, Good, HSG B
0.200 74  >75% Grass cover, Good, HSG C
0.300 70 Weighted Average ‘
0.300 70 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
{min} __ (feet) (ft’/f)  (ft/sec) {cfs)

6.7 63 0.0200 0.16 Sheet Flow,
Grass: Short n=0.150 P2=3.30"
1.0 143 0.0210 2.33 Shallow Concentrated Flow,
Unpaved Kv=16.1ps
0.4 97 0.0410 4.11 Shallow Concentrated Flow,

Paved Kv=20.3 fps

8.1 303 Total

Subcatchment 14S: Drainage Area EX-2b (Pervious part of Drainage Area EX-2)

Hydrograph
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Hydrograph for Subcatchment 14S: Drainage Area EX-2b (Pervious part of Drainage Area EX-2)

Time Precip. Excess Runoff Time Precip. FExcess Runoff

{hours} (inches) (inches) {cfs) {hours) {inches) {inches) (cfs)
0.00 0.00 0.00 0.00 51.00 3.31 0.89 0.00
1.00 0.04 0.00 0.00 52.00 3.31 0.89 0.00
2.00 0.07 0.00 0.00 53.00 3.31 0.89 0.00
3.00 0.12 0.00 0.00 54.00 3.31 0.89 0.00
4.00 0.16 0.00 0.00 55.00 3.31 0.89 0.00
5.00 0.21 0.00 0.00 56.00 3.31 0.82 0.00
6.00 0.26 0.00 0.00 57.00 3.31 0.89 0.00
7.00 0.32 0.00 0.00 58.00 3.31 0.89 0.00
8.00 0.40 0.00 0.00 59.00 3.31 0.80 0.00
9.00 0.48 0.00 0.00 60.00 3.31 0.82 0.00
10.00 0.60 0.00 0.00 61.00 3.31 0.89 0.00
11.00 0.79 0.00 0.00 62.00 3.31 (.89 0.00
12.00 1.58 0.10 0.07 63.00 3.3 0.89 0.00
13.00 2.52 0.46 0.05 64.00 3.31 0.89 0.00
14.00 2.71 0.56 0.02 65.00 3.31 0.89 0.00
15.00 2.83 0.62 0.02 66.00 3.31 0.89 0.00
16.00 2.91 0.67 0.01 67.00 3.31 0.89 0.00
17.00 2,99 0.71 0.01 68.00 3.31 0.89 0.00
18.00 3.05 0.74 0.01 69.00 3.31 0.89 0.00
19.00 3.10 0.77 0.01 70.00 3.31 0.89 0.00
20.00 3.15 0.80 0.01 71.00 3.31 0.89 0.00
21.00 3.19 0.82 0.01 72.00 3.31 0.89 0.00
22.00 3.24 0.85 0.01

23.00 3.27 0.87 0.01

24,00 3.31 ¢.89 0.01

25.00 3.31 0.89 0.00

26.00 3.31 0.89 0.00

27.00 3.31 0.89 0.00

28.00 3.31 0.89 0.00

29.00 3.31 0.89 0.00

30.00 3.31 0.89 0.00

31.00 3.31 0.89 0.00

32.00 3.31 0.89 0.00

33.00 3.31 0.89 0.00

34.00 3.31 0.89 0.00

35.00 3.31 0.89 (.00

36.00 3.31 0.89 0.00

37.00 3.31 0.89 0.00

38.00 3.31 0.89 0.00

39.00 3.31 0.89 0.00

40.00 3.31 0.89 0.00

41.00 3.31 0.89 0.00

42.00 3.31 0.89 0.00

43.00 3.31 0.89 0.00

44.00 3.31 0.89 0.00

45.00 3.31 0.89 0.00

46.00 3.31 0.89 0.00

47.00 3.31 0.89 0.00

48.00 3.3 0.89 0.00

49.00 3.3 0.89 0.00

50.00 3.31 0.89 0.00
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NOAA 24-hr C 2-Year Rainfali=3.31"
Printed 2/9/2023

0.0 min

for 2-Year event
0.520 af, Atten= 0%, Lag

0.520 af

Link 15L: Total to P.O.L. "A"
Hydrograph

Summary for Link 15L: Total to P.O.l. "A”

(Rev 7)

Prepared by Menlo Engineeting Associates
3.070 ac, 56.03% Impervious, Inflow Depth = 2.03"

3.78cfs @ 12.26 hrs, Volume

3.78cfs @ 12.26 hrs, Volume
Inflow, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs

HydroCAD® 10.20-2f s/n 01129 © 2022 HydroCAD Software Solutions LLC

2005.109.02_EXISTING

Inflow Area
Primary outflow

tnflow
Primary

L1 Primary

Inflow

||||||||||||||||||||||||||||||||||||||

|||||||||||||||||

IIIIIIIIIIIIIIIIIIIIIIIIIII

|||||||||||

Time (hours)

R AR S s N
b Fooseeoe- s s LW
oty
1 OSSN

R L ﬁ//ﬂ////&
IR - IR . IR N

"8 10 12 14 16 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

(sy0) moid



2 Year Storm

2005.109.02_EXISTING (Rev 7) NOAA 24-hr C 2-Year Rainfall=3.31"
Prepared by Menlo Engineering Associates Printed 2/9/2023
HydroCAD® 10.20-2f s/n 01129 @ 2022 HydroCAD Software Solutions LLC Page 10

Hydrograph for Link 15L: Total to P.Q.1. "A”

Time Inflow Efevation Primary Time Inflow Elevation Primary
{hours) (cfs) (fest) (cfs) (hours) (cfs) {feet) {cfs)
0.00 0.00 0.00 0.00 51.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00 52.00 0.00 0.00 0.00
2.00 0.01 0.00 0.1 53.00 0.00 0.00 0.00
3.00 0.03 0.00 0.03 54.00 0.00 0.00 0.00
4.00 0.04 0.00 0.04 55.00 0.00 0.00 0.00
5.00 0.06 0.00 0.06 56.00 0.00 0.00 0.00
6.00 0.07 0.00 0.07 57.00 0.00 0.00 0.00
7.00 0.09 0.00 0.09 58.00 0.00 0.00 0.00
8.00 0.11 0.00 0.11 59.00 0.00 0.00 0.00
9.00 0.14 0.00 0.14 60.00 0.00 0.00 0.00
10.00 0.20 0.00 0.20 61.00 0.00 0.00 0.00
11.00 0.34 0.00 0.34 62.00 0.00 0.00 0.00
12.00 1.58 0.00 1.58 63.00 0.00 0.00 0.00
13.00 1.23 0.00 1.23 64.00 0.00 0.00 0.00
14.00 0.40 0.00 0.40 65.00 0.00 0.00 0.00
15.00 0.27 0.00 0.27 66.00 0.00 0.00 0.00
16.00 0.20 0.00 0.20 67.00 0.00 0.00 0.00
17.00 0.17 0.00 0.17 68.00 0.00 0.00 0.00
18.00 0.14 0.00 0.14 69.00 0.00 0.00 0.00
19.00 0.12 0.00 0.12 70.00 0.00 0.00 0.00
20.00 0.12 0.00 0.12 71.00 0.00 0.00 0.00
21.00 0.1 0.00 0.11 72.00 0.00 0.00 0.00
22.00 0.10 0.00 0.10
23.00 0.09 0.00 0.09
24.00 0.09 (.00 0.09
25.00 0.00 0.00 0.00
26.00 0.00 0.00 0.00
27.00 ¢.00 0.00 0.00
28.00 0.00 0.00 0.00
29.00 0.00 0.00 0.00
30.00 0.00 0.00 0.00
31.00 0.00 0.00 0.00
32.00 0.00 0.00 0.00
33.00 0.00 0.00 0.00
34.00 0.00 0.00 0.00
35.00 0.00 0.00 0.00
36.00 0.00 0.00 0.00
37.00 0.00 0.00 0.00
38.00 0.00 0.00 0.00
39.00 0.00 0.00 0.00
40.00 0.00 0.00 0.00
4100 0.00 0.00 0.00
42.00 0.00 0.00 0.00
43.00 0.00 0.00 0.00
44.00 0.00 0.00 0.00
45.00 0.00 0.00 0.00
46.00 0.00 0.00 0.00
47.00 0.00 0.00 0.00
48.00 0.00 0.00 0.00
49.00 0.00 0.00 0.00
50.00 0.00 0.00 0.00
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NOAA 24-hr C 2-Year Rainfali=3.31"
Printed 2/9/2023

0%, Lag= 0.0 min

for 2-Year event

0.071 af, Atten

0.071 af

Summary for Link 16L: Total to P.O.l. "B"
Link 16L: Total to P.O.l. "B"

(Rev 7)

Prepared by Menlo Engineering Associates
0.490 ac, 38.78% Impervious, Inflow Depth = 1.74"

2f s/n 01129 © 2022 HydroCAD Software Solutions LLC
Inflow, Time Span= 0.00-72.00 hrs, di= 0.05 hrs

0.70cfs @ 12.17 hrs, Volume
0.70cfs @ 12.17 hrs, Volume
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