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I 
 

Site Information 
 
Location and Surrounding Uses 
 
The Robinson Tract in Westtown Township, PA comprises a + 322.4 acre tract also known as tax parcel numbers 
67-4-30, 67-4-31, 67-4-32, 64-4-33, 67-4-33.1, 67-4-134, 67-4-29, 67-4-29.1, 67-4-29.2, 67-4-29.3, and 67-4-
29.4.  This property is located in the A/C Agricultural / Cluster District with a Flexible Development Option. The 
product mix is 182 single family, 135 single family attached (carriage homes), and 2 existing dwellings to remain. 
The development also proposes existing barns and buildings to remain and to be converted into community centers 
with –yet to be determined- outdoor recreational facilities, and common open space.  It is located on the southern 
corners of West Pleasant Grove Road and Wilmington Pike (S.R. 202), and bounded on the south west by South 
New Street, and Street Road (S.R. 926) on the south west. The project is located in the Brandywine Creek (WWF, 
MF, western part) and the Chester Creek (TSF, MF, easterly part) watersheds.   
 
Existing Conditions 
 
The site is generally gently sloped with some steeper areas towards the on-site Radley Run and the Tributary 
00074 to Radley Run.  A small section of the site drains towards an unnamed tributary of the Chester Creek across 
S.R. 202. The site is currently used for crop farming and includes an equestrian facility with stables, barns, and a 
chapel.  The site also includes two existing residence with ancillary buildings that will remain.  Existing site cover 
consists of Cultivated Land, and impervious areas including existing house, ancillary structures, the equestrian 
buildings and portions of the surrounding roads as described above. 
 
Soil Types 
 
The soils information for the project is found in the USDA-NRCS Custom Soil Resource Report for Chester 
County, Pennsylvania.  A copy of the Custom Soil Resource Report is included as appendix 1.  The following 
soil types are found on the site: 

 
Soil Type Symbol Soil Group 
Baile Silt Loam Ba D 
Chester Silt Loam, 3 to 8 percent slopes CdB B 
Chrome Silt Loam, 3 to 8 percent slopes ChB D 
Chrome Silt Loam, 8 to 15 percent slopes ChC D 
Chrome Silt Loam, 15 to 25 percent slopes ChD D 
Codorus Silt Loam Co C 
Gaila Silt Loam, 15 to 25 percent slopes GaD B 
Gladstone Gravelly Loam, 3 to 8 percent slopes GdB B 
Gladstone Gravelly Loam, 8 to 15 percent slopes GdC A 
Gladstone Gravelly Loam, 15 to 25 percent slopes GdB A 
Glenelg Silt Loam, 3 to 8 percent slopes GgB C 
Glenelg Silt Loam, 8 to 15 percent slopes GgC B 
Glenville Silt Loam, 3 to 8 percent slopes GlB D 
Glenville Silt Loam, 8 to 15 percent slopes GlC D 
Hatboro Silt Loam Ha D 
Water W 
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II 
 

Hydrology 
 
Stormwater Management Design Criteria 
 
The Stormwater Management Plan described herein has been designed according to the following publications 
and criteria: 
 
 Chapter 144, Stormwater Management of the Township of Westtown Ordinance, adopted by the BOS 12-16-

2013 by Ord. No 2013-5, with amendments as noted where applicable. Chapter 149, Subdivision of Land of 
the Township of Westtown Ordinance, adopted by the BOS 8-21-1995, with amendments as noted where 
applicable. Any and all ordinance chapters of the Township of Westtown where applicable. 

 Pennsylvania Stormwater Best Management Practices Manual – Final Draft -April 2006 
 "Urban Hydrology for Small Watersheds" (Technical Release No. 55), published by the United States 

Department of Agriculture, Soil Conservation Service, dated June 1986. 
 
Site Hydrology 
 
The site is currently being farmed for crops, and contains an equestrian facility. The site is traversed by the Radley 
Run flowing west.  The majority of the site (POI A, POI B, and POI D) drains towards the Brandywine Creek 
watershed and has a Chapter 93 classification of WWF, MF.  A smaller portion (POI C) of the site drains across 
S.R. 202 to a tributary (00615) to Chester Creek watershed and has a Chapter 93 classification of TSF, MF.     
 
Drainage Areas 
 
The site has been analyzed using 4 main study points, POI A, POI B, POI D (Brandywine Creek watershed), and 
POI C (Chester Creek watershed).  There is no offsite area analyzed because it flows through the existing creek 
and bypasses the area used for the development.  The portion of the site located along West Street Road, south of 
the Bradley Creek area is not being developed and has therefore not been included in the overall Stormwater 
Management Analysis.  
 
Per Chapter 144 of the ordinance, the reductions shown in the table below have been applied to the Brandywine 
Watershed.   
 
Predevelopment Design Storm Post-Construction Design Storm (new Development)
2-year 1-year
5-year 5-year
10-year 10-year
25-year 25-year
50-year 50-year
100-year 100-year

 
Per the Chester Creek Act 167, there must be a 50% reduction in the rate to the Chester Creek for all storms. For the 
Chester Creek, the calculated Runoff curve number for Pre-Developed C1 has been considered as Meadow, B Soil 
with a CN value of 58. 
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“The Robinson Tract – Watershed Summaries’ table, included in the appendix section, summarizes the peak runoff 
rates and reductions for each point of interest and each separate watershed. As demonstrated in the table, the post-
developed peak rate has been reduced per the above table for each study point and each watershed. 
 
Because this is a cluster-style design, where a large area of the site is to remain as open space (min. 60%) the areas 
within the drainage areas that are located outside of the Limit-Of-Disturbance (LOD) are not included in the area to 
be reduced.  The ‘Allowable Post Developed Flows – SCS’ located in the appendix section, shows how the weighted 
allowable has been calculated. 
 
Preliminary Infiltration Testing 
 
Preliminary infiltration testing has been performed in the general locations of the basin.  General testing results are 
listed in the Preliminary Geotechnical Exploration Report, and range from 0.5”/hr to 4”/hr. For the purpose of this 
preliminary analysis, a minimum 0.5”/hr infiltration rate has been used, which is generally consistent with the test-
results.  The test results are included in the appendix section. 
 
Additional impervious surface 
 
To allow for additional impervious on-lot surfaces that might be requested by future home owners, additional 
impervious is proposed on top of the base footprints.  Below is the list of impervious used for each dwelling type 
for this preliminary analysis: 
 
Estate Lots: 
Minimum lot size is 115’x125’ = 14,375 sf 
Impervious proposed per lot = 2,400 sf base house, 1,350 sf options, 1,200 sf driveway, 170 sf service walk, 630 
sf additional impervious for a total of 5,750 sf, or 40% of the lot size. 
 
Executive lots: 
Minimum lot size is 90’x125’ = 11,250 sf 
Impervious proposed per lot = 2,400 sf base house, 800 sf options, 530 sf driveway, 80 sf service walk, 690 sf 
additional impervious for a total of 4,500 sf, or 40% of the lot size. 
 
Carriage Homes: 
Assumed lot size is 30’x110’ = 3,300 sf 
Impervious proposed per unit = 2,200 sf base house, 500 sf driveway, 100 sf service walk, 500 sf additional 
impervious for a total of 3,300 sf. 
 
Water Quality Management 
 
Infiltration is provided in all proposed basins. Per section 144-305.A of the Stormwater Management Ordinance, 
“the post-construction total runoff volume shall not exceed the predevelopment total runoff volume for all storms 
equal to or less than the two-year, twenty-four-hour duration precipitation (design storm).”  
The watershed volume summary can be found in the appendix section. The volumes have been taken from the 
Hydrograph Summary reports, also located in the appendix section of this report.   
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Thermal Effects 
 
Thermal effects will be taken into consideration during the design.  In order to eliminate raising temperatures, 
the following (not limited to) will proposed: 
 
 Rooftop disconnection. The rainfall falling on the roofs is dispersed through the gutter system onto the lawn 

areas, where it will be cooled by the soil and grass cover before it enters the subsoil storm system. 

 Subsoil storm sewer system. Water coming from lawn areas and paved road/parking areas is diverted into 
the subsoil storm sewer where it will be cooled by the pipe system before it enters the pond areas. 

 Plantings along the pond perimeter will provide shading to help keep the water cool. 
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III 
 

Closed Conveyance System 
 
Design Criteria 
 
All closed conveyances will be designed according to Section 144-311 of the Westtown Township Stormwater 
Management Ordinance. 

 
Storm pipes are required to be designed for a 25-year-return frequency storm.  No pipes were designed under pressure 
flow. Closed conveyances are limited to a minimum 0.5% longitudinal slope to promote adequate flow velocities 
within the system, which are required by code to be a minimum of three (3) feet per second, and a maximum of eleven 
(11) feet per second.  Storm sewer will be reinforced concrete (RCP) and will be in accordance with the requirements 
of PennDOT Pub 408 and PennDOT Pub 72, latest editions.  The minimum diameter will be fifteen inches (15”).  
Storm sewer cover will be a minimum of 24”.  A minimum one foot of freeboard between the HGL of the design storm 
and the ground elevation will be provided throughout all proposed storm sewer conveyance systems. 
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IV 
 

Open Conveyance System 
 

Design Criteria and Methodology  
 
Wherever possible, overland runoff will be directed to the discharge points via open channels or swales.  
 
All swales will be lined with NA-Green S75 or C125 lining where required (or equal after township engineer 
approval).   
 
 

 



The Robinson Tract  November 2019 
Stormwater Management Report  ESE Job #4050 

 

  - 1 -

 
 
 
 
 
 
 

Summary Report 
 
1 
 
  





Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 50.81 1 729 264,091 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 21.45 1 725 80,035 ------ ------ ------ Pre Developed Area A2

3 Combine 70.42 1 728 344,126 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 1.234 1 727 8,773 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 1.181 1 726 6,387 ------ ------ ------ Pre Developed Area B2

6 Combine 2.414 1 726 15,160 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 0.950 1 725 6,882 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 2.838 1 718 6,135 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 21.90 1 720 51,421 ------ ------ ------ Basin A1

11 Reservoir 0.722 1 877 20,697 10 311.39 28,145 Route Basin A1

12 Reach 0.672 1 951 20,665 11 ------ ------ Reach Basin A1

14 SCS Runoff 5.250 1 720 11,930 ------ ------ ------ Basin A2

15 Reservoir 3.759 1 724 11,754 14 288.71 2,400 Route Basin A2

16 Reach 1.638 1 738 11,733 15 ------ ------ Reach Basin A2

18 SCS Runoff 17.15 1 718 34,475 ------ ------ ------ Basin A4

19 Reservoir 7.614 1 723 33,957 18 329.55 9,514 Route Basin A4

20 Reach 4.633 1 742 33,933 19 ------ ------ Reach Basin A4

22 SCS Runoff 20.33 1 718 41,113 ------ ------ ------ Basin A5

23 Reservoir 0.343 1 973 10,351 22 317.38 27,142 Route Basin A5

24 Reach 0.331 1 1044 10,323 23 ------ ------ Reach Basin A5

26 SCS Runoff 41.26 1 720 96,509 ------ ------ ------ Basin A6

27 Reservoir 0.000 1 1282 0 26 297.84 77,135 Route Basin A6

28 Reach 0.000 1 1282 0 27 ------ ------ Reach Basin A6

30 SCS Runoff 29.70 1 720 67,495 ------ ------ ------ Basin A7

31 Reservoir 0.000 1 1383 0 30 263.36 53,551 Route Basin A7

32 Reach 0.000 1 1383 0 31 ------ ------ Reach Basin A7

34 SCS Runoff 14.97 1 720 35,150 ------ ------ ------ Basin A8

35 Reservoir 0.000 1 811 0 34 273.66 27,838 Route Basin A8

36 Reach 0.000 1 811 0 35 ------ ------ Reach Basin A8

38 SCS Runoff 8.524 1 720 20,020 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 0.000 1 731 0 38 293.66 15,674 Route Basin A9

40 Reach 0.000 1 720 0 39 ------ ------ Reach Basin A9

42 SCS Runoff 11.77 1 720 27,563 ------ ------ ------ Basin A10

43 Reservoir 0.260 1 943 7,238 42 300.21 16,797 Route Basin A10

44 Reach 0.246 1 985 7,214 43 ------ ------ Reach Basin A10

46 SCS Runoff 28.30 1 737 159,203 ------ ------ ------ Bypass A11

48 SCS Runoff 7.764 1 720 20,359 ------ ------ ------ Bypass A12

49 Reach 2.218 1 731 20,338 48 ------ ------ Reach Bypass A12

51 Combine 6.246 1 741 76,654 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 30.34 1 737 178,961 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 36.48 1 737 255,615 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 25.82 1 723 79,066 ------ ------ ------ Bypass A13

58 Combine 0.246 1 985 7,214 40, 44, ------ ------ Post Developed A2

60 Combine 25.82 1 723 86,280 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 49.49 1 728 341,895 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 1.210 1 726 8,469 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 0.345 1 720 1,209 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 1.352 1 725 9,678 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 14.29 1 718 29,221 ------ ------ ------ Basin C1

71 Reservoir 0.000 1 986 0 44 352.49 6,024 Route Basin C1

73 SCS Runoff 0.373 1 758 3,867 ------ ------ ------ Bypass C2

75 Combine 0.373 1 758 3,867 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 1.586 1 718 3,428 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 105.89 1 728 445,689 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 39.52 1 724 129,157 ------ ------ ------ Pre Developed Area A2

3 Combine 142.43 1 727 574,846 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 3.886 1 725 16,711 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 3.040 1 724 11,562 ------ ------ ------ Pre Developed Area B2

6 Combine 6.924 1 725 28,274 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 3.402 1 723 13,460 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 4.591 1 718 9,465 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 33.23 1 720 76,054 ------ ------ ------ Basin A1

11 Reservoir 2.334 1 773 43,995 10 311.76 35,451 Route Basin A1

12 Reach 1.988 1 828 43,972 11 ------ ------ Reach Basin A1

14 SCS Runoff 7.430 1 720 16,809 ------ ------ ------ Basin A2

15 Reservoir 5.869 1 723 16,583 14 288.91 3,045 Route Basin A2

16 Reach 2.723 1 734 16,563 15 ------ ------ Reach Basin A2

18 SCS Runoff 23.29 1 718 47,147 ------ ------ ------ Basin A4

19 Reservoir 12.78 1 723 46,486 18 330.02 12,491 Route Basin A4

20 Reach 6.908 1 736 46,462 19 ------ ------ Reach Basin A4

22 SCS Runoff 29.38 1 718 59,014 ------ ------ ------ Basin A5

23 Reservoir 0.828 1 856 27,265 22 318.02 33,966 Route Basin A5

24 Reach 0.816 1 919 27,243 23 ------ ------ Reach Basin A5

26 SCS Runoff 62.22 1 720 142,164 ------ ------ ------ Basin A6

27 Reservoir 0.000 1 832 0 26 298.71 117,784 Route Basin A6

28 Reach 0.000 1 832 0 27 ------ ------ Reach Basin A6

30 SCS Runoff 42.03 1 720 95,093 ------ ------ ------ Basin A7

31 Reservoir 0.000 1 2232 0 30 263.91 75,152 Route Basin A7

32 Reach 0.000 1 2232 0 31 ------ ------ Reach Basin A7

34 SCS Runoff 22.71 1 720 51,988 ------ ------ ------ Basin A8

35 Reservoir 0.000 1 799 0 34 274.40 41,984 Route Basin A8

36 Reach 0.000 1 734 0 35 ------ ------ Reach Basin A8

38 SCS Runoff 12.94 1 720 29,610 ------ ------ ------ Basin A9

4050-SWM.gpw Return Period: 2 Year Monday, 11 / 11 / 2019

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 0.000 1 1437 0 38 294.35 23,591 Route Basin A9

40 Reach 0.000 1 1437 0 39 ------ ------ Reach Basin A9

42 SCS Runoff 17.78 1 720 40,642 ------ ------ ------ Basin A10

43 Reservoir 1.116 1 781 19,706 42 300.46 19,875 Route Basin A10

44 Reach 1.009 1 817 19,690 43 ------ ------ Reach Basin A10

46 SCS Runoff 49.08 1 736 248,030 ------ ------ ------ Bypass A11

48 SCS Runoff 13.40 1 720 32,261 ------ ------ ------ Bypass A12

49 Reach 4.561 1 729 32,244 48 ------ ------ Reach Bypass A12

51 Combine 10.05 1 738 134,239 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 53.16 1 736 279,369 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 63.17 1 736 413,609 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 42.47 1 723 121,535 ------ ------ ------ Bypass A13

58 Combine 1.009 1 817 19,690 40, 44, ------ ------ Post Developed A2

60 Combine 42.47 1 723 141,225 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 86.38 1 727 554,834 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 3.767 1 725 16,087 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 0.869 1 719 2,211 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 4.165 1 724 18,297 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 21.24 1 718 42,788 ------ ------ ------ Basin C1

71 Reservoir 0.000 1 1461 0 44 353.27 15,626 Route Basin C1

73 SCS Runoff 0.739 1 755 6,447 ------ ------ ------ Bypass C2

75 Combine 0.739 1 755 6,447 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 2.565 1 718 5,288 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 210.38 1 727 774,225 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 71.49 1 724 215,811 ------ ------ ------ Pre Developed Area A2

3 Combine 276.50 1 726 990,036 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 9.742 1 724 32,009 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 6.836 1 723 21,288 ------ ------ ------ Pre Developed Area B2

6 Combine 16.56 1 724 53,297 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 8.933 1 722 26,301 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 7.530 1 718 15,181 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 51.79 1 720 117,241 ------ ------ ------ Basin A1

11 Reservoir 5.428 1 750 83,624 10 312.47 52,861 Route Basin A1

12 Reach 4.712 1 805 83,605 11 ------ ------ Reach Basin A1

14 SCS Runoff 10.92 1 719 24,708 ------ ------ ------ Basin A2

15 Reservoir 9.209 1 723 24,412 14 289.16 3,888 Route Basin A2

16 Reach 4.635 1 732 24,392 15 ------ ------ Reach Basin A2

18 SCS Runoff 32.81 1 718 67,266 ------ ------ ------ Basin A4

19 Reservoir 19.67 1 722 66,414 18 330.45 16,783 Route Basin A4

20 Reach 11.44 1 733 66,390 19 ------ ------ Reach Basin A4

22 SCS Runoff 43.88 1 718 88,365 ------ ------ ------ Basin A5

23 Reservoir 2.462 1 773 54,941 22 318.88 47,090 Route Basin A5

24 Reach 2.222 1 808 54,925 23 ------ ------ Reach Basin A5

26 SCS Runoff 96.46 1 720 218,300 ------ ------ ------ Basin A6

27 Reservoir 0.230 1 1445 16,550 26 300.08 183,997 Route Basin A6

28 Reach 0.229 1 1458 16,531 27 ------ ------ Reach Basin A6

30 SCS Runoff 61.77 1 719 139,784 ------ ------ ------ Basin A7

31 Reservoir 0.492 1 1117 21,673 30 264.53 103,051 Route Basin A7

32 Reach 0.492 1 1127 21,665 31 ------ ------ Reach Basin A7

34 SCS Runoff 35.40 1 720 80,142 ------ ------ ------ Basin A8

35 Reservoir 0.369 1 1130 10,690 34 275.29 60,592 Route Basin A8

36 Reach 0.368 1 1141 10,683 35 ------ ------ Reach Basin A8

38 SCS Runoff 20.16 1 720 45,645 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 0.146 1 1181 4,244 38 295.23 35,195 Route Basin A9

40 Reach 0.143 1 1217 4,224 39 ------ ------ Reach Basin A9

42 SCS Runoff 27.60 1 720 62,469 ------ ------ ------ Basin A10

43 Reservoir 4.398 1 734 40,991 42 301.02 26,891 Route Basin A10

44 Reach 3.532 1 762 40,980 43 ------ ------ Reach Basin A10

46 SCS Runoff 85.33 1 735 401,479 ------ ------ ------ Bypass A11

48 SCS Runoff 23.02 1 720 53,032 ------ ------ ------ Bypass A12

49 Reach 9.148 1 728 53,017 48 ------ ------ Reach Bypass A12

51 Combine 18.18 1 735 245,843 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 93.31 1 735 485,380 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 111.49 1 735 731,223 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 70.54 1 723 194,295 ------ ------ ------ Bypass A13

58 Combine 3.532 1 762 45,204 40, 44, ------ ------ Post Developed A2

60 Combine 70.72 1 723 239,499 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 152.75 1 727 970,722 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 9.386 1 724 30,750 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 1.872 1 718 4,100 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 10.42 1 723 34,850 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 32.52 1 718 65,326 ------ ------ ------ Basin C1

71 Reservoir 0.278 1 1143 7,185 44 354.23 28,184 Route Basin C1

73 SCS Runoff 1.448 1 753 11,085 ------ ------ ------ Bypass C2

75 Combine 1.448 1 753 18,270 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 4.207 1 718 8,482 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 308.95 1 727 1,083,098 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 100.64 1 724 295,838 ------ ------ ------ Pre Developed Area A2

3 Combine 402.78 1 726 1,378,933 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 15.65 1 723 47,006 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 10.53 1 723 30,664 ------ ------ ------ Pre Developed Area B2

6 Combine 26.17 1 723 77,670 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 14.52 1 721 38,988 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 10.14 1 718 20,359 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 67.99 1 719 153,825 ------ ------ ------ Basin A1

11 Reservoir 7.335 1 748 119,088 10 313.17 71,246 Route Basin A1

12 Reach 6.550 1 803 119,070 11 ------ ------ Reach Basin A1

14 SCS Runoff 13.90 1 719 31,560 ------ ------ ------ Basin A2

15 Reservoir 12.11 1 722 31,208 14 289.34 4,518 Route Basin A2

16 Reach 6.368 1 731 31,189 15 ------ ------ Reach Basin A2

18 SCS Runoff 40.82 1 717 84,465 ------ ------ ------ Basin A4

19 Reservoir 25.93 1 722 83,469 18 330.78 20,095 Route Basin A4

20 Reach 15.38 1 732 83,445 19 ------ ------ Reach Basin A4

22 SCS Runoff 56.30 1 718 114,059 ------ ------ ------ Basin A5

23 Reservoir 6.224 1 740 79,866 22 319.45 55,720 Route Basin A5

24 Reach 5.097 1 767 79,854 23 ------ ------ Reach Basin A5

26 SCS Runoff 126.34 1 719 285,795 ------ ------ ------ Basin A6

27 Reservoir 0.338 1 1445 35,525 26 301.17 243,962 Route Basin A6

28 Reach 0.337 1 1458 35,228 27 ------ ------ Reach Basin A6

30 SCS Runoff 78.62 1 719 178,549 ------ ------ ------ Basin A7

31 Reservoir 0.858 1 1063 49,435 30 265.08 127,871 Route Basin A7

32 Reach 0.858 1 1072 49,427 31 ------ ------ Reach Basin A7

34 SCS Runoff 46.48 1 719 105,150 ------ ------ ------ Basin A8

35 Reservoir 1.258 1 882 34,619 34 275.61 67,206 Route Basin A8

36 Reach 1.257 1 890 34,613 35 ------ ------ Reach Basin A8

38 SCS Runoff 26.47 1 719 59,888 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 0.535 1 936 17,438 38 295.58 39,830 Route Basin A9

40 Reach 0.531 1 961 17,424 39 ------ ------ Reach Basin A9

42 SCS Runoff 36.17 1 719 81,828 ------ ------ ------ Basin A10

43 Reservoir 7.999 1 730 60,037 42 301.64 34,657 Route Basin A10

44 Reach 6.464 1 755 60,028 43 ------ ------ Reach Basin A10

46 SCS Runoff 118.21 1 735 541,078 ------ ------ ------ Bypass A11

48 SCS Runoff 31.69 1 720 72,068 ------ ------ ------ Bypass A12

49 Reach 13.66 1 728 72,054 48 ------ ------ Reach Bypass A12

51 Combine 27.05 1 736 348,786 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 129.96 1 735 695,199 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 156.99 1 735 1,043,985 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 95.68 1 722 260,092 ------ ------ ------ Bypass A13

58 Combine 6.474 1 755 77,452 40, 44, ------ ------ Post Developed A2

60 Combine 96.68 1 723 337,545 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 215.32 1 727 1,381,529 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 15.04 1 723 45,110 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 2.840 1 718 5,928 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 16.70 1 722 51,038 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 42.28 1 718 85,248 ------ ------ ------ Basin C1

71 Reservoir 1.181 1 908 25,141 44 354.50 32,548 Route Basin C1

73 SCS Runoff 2.132 1 752 15,426 ------ ------ ------ Bypass C2

75 Combine 2.132 1 752 40,567 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 5.665 1 718 11,375 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 467.02 1 727 1,582,900 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 146.73 1 723 423,610 ------ ------ ------ Pre Developed Area A2

3 Combine 604.70 1 726 2,006,509 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 25.42 1 723 72,027 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 16.53 1 723 46,124 ------ ------ ------ Pre Developed Area B2

6 Combine 41.95 1 723 118,151 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 23.82 1 721 60,278 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 14.16 1 718 28,505 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 92.95 1 719 210,522 ------ ------ ------ Basin A1

11 Reservoir 9.564 1 748 174,192 10 314.25 101,558 Route Basin A1

12 Reach 8.869 1 805 174,175 11 ------ ------ Reach Basin A1

14 SCS Runoff 18.35 1 719 41,990 ------ ------ ------ Basin A2

15 Reservoir 16.36 1 722 41,561 14 289.59 5,358 Route Basin A2

16 Reach 9.063 1 730 41,542 15 ------ ------ Reach Basin A2

18 SCS Runoff 52.68 1 717 110,360 ------ ------ ------ Basin A4

19 Reservoir 35.39 1 721 109,171 18 331.24 24,603 Route Basin A4

20 Reach 21.65 1 730 109,146 19 ------ ------ Reach Basin A4

22 SCS Runoff 74.92 1 718 153,441 ------ ------ ------ Basin A5

23 Reservoir 15.23 1 726 118,251 22 320.40 72,059 Route Basin A5

24 Reach 11.46 1 752 118,241 23 ------ ------ Reach Basin A5

26 SCS Runoff 172.22 1 719 390,243 ------ ------ ------ Basin A6

27 Reservoir 0.454 1 1445 52,395 26 302.82 339,727 Route Basin A6

28 Reach 0.453 1 1459 51,887 27 ------ ------ Reach Basin A6

30 SCS Runoff 103.79 1 719 237,555 ------ ------ ------ Basin A7

31 Reservoir 1.257 1 1048 92,039 30 266.02 170,811 Route Basin A7

32 Reach 1.257 1 1055 92,031 31 ------ ------ Reach Basin A7

34 SCS Runoff 63.54 1 719 143,907 ------ ------ ------ Basin A8

35 Reservoir 2.890 1 802 72,237 34 276.29 82,678 Route Basin A8

36 Reach 2.888 1 809 72,231 35 ------ ------ Reach Basin A8

38 SCS Runoff 36.19 1 719 81,962 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 0.974 1 871 37,733 38 296.31 51,043 Route Basin A9

40 Reach 0.973 1 896 37,721 39 ------ ------ Reach Basin A9

42 SCS Runoff 49.34 1 719 111,797 ------ ------ ------ Basin A10

43 Reservoir 11.15 1 730 89,514 42 302.47 47,890 Route Basin A10

44 Reach 9.807 1 757 89,506 43 ------ ------ Reach Basin A10

46 SCS Runoff 169.71 1 735 761,422 ------ ------ ------ Bypass A11

48 SCS Runoff 45.21 1 720 102,283 ------ ------ ------ Bypass A12

49 Reach 21.16 1 727 102,271 48 ------ ------ Reach Bypass A12

51 Combine 43.20 1 734 494,991 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 189.47 1 734 1,025,179 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 232.67 1 734 1,520,171 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 134.96 1 722 363,470 ------ ------ ------ Bypass A13

58 Combine 10.44 1 759 127,227 40, 44, ------ ------ Post Developed A2

60 Combine 137.81 1 722 490,697 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 317.29 1 727 2,010,867 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 24.40 1 723 69,055 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 4.408 1 718 8,949 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 27.09 1 722 78,004 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 57.04 1 718 116,011 ------ ------ ------ Basin C1

71 Reservoir 3.726 1 834 53,924 44 354.98 40,308 Route Basin C1

73 SCS Runoff 3.237 1 752 22,425 ------ ------ ------ Bypass C2

75 Combine 4.346 1 829 76,349 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 7.913 1 718 15,926 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 609.39 1 727 2,037,335 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 188.06 1 723 538,565 ------ ------ ------ Pre Developed Area A2

3 Combine 786.16 1 726 2,575,901 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 34.42 1 723 95,324 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 22.00 1 723 60,386 ------ ------ ------ Pre Developed Area B2

6 Combine 56.42 1 723 155,710 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 32.40 1 721 80,187 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 17.67 1 718 35,749 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 114.51 1 719 260,350 ------ ------ ------ Basin A1

11 Reservoir 10.97 1 750 222,594 10 315.08 129,521 Route Basin A1

12 Reach 10.34 1 807 222,578 11 ------ ------ Reach Basin A1

14 SCS Runoff 22.13 1 719 51,028 ------ ------ ------ Basin A2

15 Reservoir 19.96 1 722 50,540 14 289.79 6,010 Route Basin A2

16 Reach 11.44 1 729 50,521 15 ------ ------ Reach Basin A2

18 SCS Runoff 62.68 1 717 132,611 ------ ------ ------ Basin A4

19 Reservoir 43.06 1 721 131,271 18 331.61 28,325 Route Basin A4

20 Reach 27.14 1 729 131,248 19 ------ ------ Reach Basin A4

22 SCS Runoff 90.92 1 717 187,753 ------ ------ ------ Basin A5

23 Reservoir 23.67 1 725 151,820 22 321.11 86,570 Route Basin A5

24 Reach 17.47 1 745 151,811 23 ------ ------ Reach Basin A5

26 SCS Runoff 211.81 1 719 481,932 ------ ------ ------ Basin A6

27 Reservoir 0.531 1 1446 62,983 26 304.18 425,073 Route Basin A6

28 Reach 0.531 1 1460 62,365 27 ------ ------ Reach Basin A6

30 SCS Runoff 125.21 1 719 288,687 ------ ------ ------ Basin A7

31 Reservoir 1.503 1 1058 129,173 30 266.78 210,400 Route Basin A7

32 Reach 1.503 1 1065 129,149 31 ------ ------ Reach Basin A7

34 SCS Runoff 78.28 1 719 177,968 ------ ------ ------ Basin A8

35 Reservoir 3.980 1 788 105,290 34 277.03 101,493 Route Basin A8

36 Reach 3.978 1 794 105,285 35 ------ ------ Reach Basin A8

38 SCS Runoff 44.58 1 719 101,362 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 1.255 1 855 54,988 38 297.01 63,392 Route Basin A9

40 Reach 1.253 1 882 54,977 39 ------ ------ Reach Basin A9

42 SCS Runoff 60.71 1 719 138,112 ------ ------ ------ Basin A10

43 Reservoir 13.13 1 730 115,379 42 303.13 60,129 Route Basin A10

44 Reach 11.85 1 756 115,371 43 ------ ------ Reach Basin A10

46 SCS Runoff 215.22 1 735 957,884 ------ ------ ------ Bypass A11

48 SCS Runoff 57.18 1 719 129,344 ------ ------ ------ Bypass A12

49 Reach 28.10 1 727 129,332 48 ------ ------ Reach Bypass A12

51 Combine 58.00 1 733 618,522 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 242.36 1 734 1,318,157 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 300.29 1 734 1,936,678 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 169.38 1 722 455,309 ------ ------ ------ Bypass A13

58 Combine 12.80 1 759 170,348 40, 44, ------ ------ Post Developed A2

60 Combine 174.14 1 722 625,658 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 409.60 1 727 2,562,335 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 33.00 1 723 91,339 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 5.832 1 718 11,740 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 36.64 1 722 103,079 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 69.72 1 718 142,969 ------ ------ ------ Basin C1

71 Reservoir 5.885 1 831 79,372 44 355.43 47,644 Route Basin C1

73 SCS Runoff 4.236 1 751 28,772 ------ ------ ------ Bypass C2

75 Combine 6.689 1 824 108,144 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 9.874 1 718 19,973 ------ ------ ------ POST DEVELOPED D - Bypass D1
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SCS Runoff 769.95 1 726 2,550,189 ------ ------ ------ Pre Developed Area A1

2 SCS Runoff 233.90 1 723 667,341 ------ ------ ------ Pre Developed Area A2

3 Combine 988.96 1 725 3,217,530 1, 2 ------ ------ Pre Developed Area A (A1 + A2)

4 SCS Runoff 44.64 1 723 122,054 ------ ------ ------ Pre Developed Area B1

5 SCS Runoff 28.21 1 722 76,647 ------ ------ ------ Pre Developed Area B2

6 Combine 72.83 1 722 198,702 4, 5 ------ ------ Pre Developed Area B (B1 + B2)

7 SCS Runoff 42.16 1 721 103,100 ------ ------ ------ Pre Developed Area C1

8 SCS Runoff 21.51 1 718 43,797 ------ ------ ------ Pre Developed Area D1

10 SCS Runoff 137.94 1 719 315,263 ------ ------ ------ Basin A1

11 Reservoir 12.36 1 751 275,880 10 316.00 160,697 Route Basin A1

12 Reach 11.77 1 807 275,865 11 ------ ------ Reach Basin A1

14 SCS Runoff 26.20 1 719 60,892 ------ ------ ------ Basin A2

15 Reservoir 23.84 1 721 60,343 14 289.99 6,688 Route Basin A2

16 Reach 14.06 1 729 60,323 15 ------ ------ Reach Basin A2

18 SCS Runoff 73.37 1 717 156,757 ------ ------ ------ Basin A4

19 Reservoir 51.11 1 721 155,262 18 332.00 32,225 Route Basin A4

20 Reach 33.14 1 729 155,238 19 ------ ------ Reach Basin A4

22 SCS Runoff 108.28 1 717 225,340 ------ ------ ------ Basin A5

23 Reservoir 31.26 1 725 188,712 22 321.89 102,183 Route Basin A5

24 Reach 24.38 1 743 188,703 23 ------ ------ Reach Basin A5

26 SCS Runoff 254.78 1 719 582,893 ------ ------ ------ Basin A6

27 Reservoir 0.599 1 1446 72,333 26 305.55 519,829 Route Basin A6

28 Reach 0.599 1 1461 71,624 27 ------ ------ Reach Basin A6

30 SCS Runoff 148.23 1 719 344,490 ------ ------ ------ Basin A7

31 Reservoir 1.738 1 1071 167,004 30 267.63 254,649 Route Basin A7

32 Reach 1.738 1 1078 166,854 31 ------ ------ Reach Basin A7

34 SCS Runoff 94.29 1 719 215,504 ------ ------ ------ Basin A8

35 Reservoir 4.971 1 783 141,577 34 277.91 123,852 Route Basin A8

36 Reach 4.969 1 789 141,571 35 ------ ------ Reach Basin A8

38 SCS Runoff 53.70 1 719 122,741 ------ ------ ------ Basin A9
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Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 1.515 1 851 73,805 38 297.82 77,675 Route Basin A9

40 Reach 1.513 1 877 73,794 39 ------ ------ Reach Basin A9

42 SCS Runoff 73.06 1 719 167,095 ------ ------ ------ Basin A10

43 Reservoir 15.03 1 731 143,843 42 303.87 73,783 Route Basin A10

44 Reach 13.83 1 756 143,836 43 ------ ------ Reach Basin A10

46 SCS Runoff 265.55 1 734 1,176,576 ------ ------ ------ Bypass A11

48 SCS Runoff 70.48 1 719 159,559 ------ ------ ------ Bypass A12

49 Reach 36.00 1 727 159,549 48 ------ ------ Reach Bypass A12

51 Combine 74.01 1 732 751,753 12, 16, 20,
24, 28,

------ ------ Post Developed A1 (1)

52 Combine 300.20 1 734 1,640,260 32, 36, 46,
49,

------ ------ Post Developed A1 (2)

54 Combine 373.88 1 734 2,392,015 51, 52, ------ ------ POST DEVELOPED A1 - TOTAL

56 SCS Runoff 207.15 1 722 557,283 ------ ------ ------ Bypass A13

58 Combine 15.04 1 758 217,630 40, 44, ------ ------ Post Developed A2

60 Combine 213.94 1 722 774,912 56, 58, ------ ------ POST DEVELOPED A2 - TOTAL

62 Combine 511.73 1 726 3,166,921 54, 60, ------ ------ POST DEVELOPED A - TOTAL (A1

64 SCS Runoff 42.76 1 723 116,900 ------ ------ ------ POST DEVELOPED B - Bypass B1

66 SCS Runoff 7.434 1 718 14,927 ------ ------ ------ POST DEVELOPED B - Bypass B2

68 Combine 47.56 1 721 131,827 64, 66, ------ ------ POST DEVELOPED B- TOTAL (B1 +

70 SCS Runoff 83.54 1 717 172,617 ------ ------ ------ Basin C1

71 Reservoir 7.567 1 839 107,430 44 355.94 55,707 Route Basin C1

73 SCS Runoff 5.358 1 751 35,921 ------ ------ ------ Bypass C2

75 Combine 8.619 1 791 143,350 71, 73, ------ ------ POST DEVELOPED C - TOTAL

77 SCS Runoff 12.02 1 718 24,470 ------ ------ ------ POST DEVELOPED D - Bypass D1
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The Robinson Tract Date:  8-Aug-19

Westtown Township By:  J.W.J.

Chester County, PA Chk'd:  --

Rev'd:  11-Nov-19

Pre Pre Pre Pre Pre Pre Pre Pre Total Total Area % of Total Area % of 
Area Q -1 yr Q -2 yr Q -5 yr Q -10 yr Q -25 yr Q - 50 yr Q - 100 yr Area Disturbed shed Undisturbed shed

(cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (Ac.) (Ac.) (%) (Ac.) (%)
POI A1 50.81 105.89 210.38 308.95 467.02 609.39 769.95 199.69 135.75 68.0% 63.94 32.0%
POI A2 21.45 39.52 71.49 100.64 146.73 188.06 233.90 47.92 13.69 28.6% 34.23 71.4%

POI A - Total 70.42 142.43 276.50 402.78 604.70 786.16 988.96 247.61 149.44 60.4% 98.17 39.6%
POI B1 1.23 3.89 9.74 15.65 25.42 34.42 44.64 11.60 0.51 4.4% 11.09 95.6%
POI B2 1.18 3.04 6.84 10.53 16.53 22.00 28.21 6.79 4.97 73.2% 1.82 26.8%

POI B - Total 2.41 6.92 16.56 26.17 41.95 56.42 72.83 18.39 5.48 29.8% 12.91 70.2%
POI C1 0.95 3.40 8.93 14.52 23.82 32.40 42.16 9.95 4.82 48.4% 5.13 51.6%
POI D1 2.84 4.59 7.53 10.14 14.16 17.67 21.51 2.81 1.36 48.4% 1.45 51.6%

Post Post Post Post Post Post
Area Q-2 yr Q-5 yr Q-10 yr Q-25 yr Q-50 yr Q-100 yr

(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
POI A1 68.45 210.38 308.95 467.02 609.39 769.95
POI A2 34.36 71.49 100.64 146.73 188.06 233.90

POI A - Total 98.97 276.50 402.78 604.70 786.16 988.96
POI B1 3.77 9.74 15.65 25.42 34.42 44.64
POI B2 1.68 6.84 10.53 16.53 22.00 28.21

POI B - Total 5.58 16.56 26.17 41.95 56.42 72.83
POI C1 2.21 6.25 11.81 19.31 28.24 37.43
POI D1 3.74 7.53 10.14 14.16 17.67 21.51

Note 1: 

As follows: (Q-1-pre * % disturbed) + (Q-2-pre * % undisturbed) = Q-2 post-allowable

Note 2: 

Allowable Post Developed Flows - SCS

The allowable post developed flow for the 2-year post developed storm is calculated by using the 1-year pre 
developed design flow multiplied with the percent UN-disturbed of the shed.  That number is then added to the 
product of the actual year frequency storm multiplied by the percent disturbed of the shed.

Per Table 308.1 of Chapter 144, Stormwater Management, the peak rate control standards are 2-year post reduced 
to the 1-year pre, and for the 5-, 10-, 25-, 50-, and 100-year post developed storms are to be reduced to the 5-, 10-, 
25-, 50-, and 100-year pre development runoff, respectively.

Weighted Allowable

Area Summaries



The Robinson Tract Date:  8-Aug-19

Westtown Township By:  J.W.J.

Chester County, PA Chk'd:  --

Rev'd:  11-Nov-19

1 Year 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Pre-Developed Study Point No. A1 (Hyd. No. 1) 50.81 105.89 210.38 308.95 467.02 609.39 769.95

Post Developed flow to POI A1 (Hyd. No. 54) -- 63.17 111.49 156.99 232.67 300.29 373.88

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 68.45 210.38 308.95 467.02 609.39 769.95

Pre-Developed Study Point No. A2 (Hyd. No. 2) 21.45 39.52 71.49 100.64 146.73 188.06 233.90

Post Developed flow to POI A2 (Hyd. No. 60) -- 42.47 70.72 96.68 137.81 174.14 213.94

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 34.36 71.49 100.64 146.73 188.06 233.90

Pre-Developed Study Point No. A (Hyd. No. 3) 70.42 142.43 276.50 402.78 604.70 786.16 988.96

Post Developed flow to POI A (Hyd. No. 62) -- 86.38 152.75 215.32 317.29 409.60 511.73

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 98.97 276.50 402.78 604.70 786.16 988.96

Pre-Developed flow to POI B1 (on-site) (Hyd. No. 4) 1.23 3.89 9.74 15.65 25.42 34.42 44.64

Total flow to POI B1 (Hyd. Nos. 64) -- 3.77 9.39 15.04 24.40 33.00 42.76

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 3.77 9.74 15.65 25.42 34.42 44.64

Pre-Developed Study Point No. B2 (Hyd. No. 5) 1.18 3.04 6.84 10.53 16.53 22.00 28.21

Post Developed flow to POI B2 (Hyd. No. 66) -- 0.87 1.87 2.84 4.41 5.83 7.43

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 1.68 6.84 10.53 16.53 22.00 28.21

Pre-Developed Study Point No. B (Hyd. No. 6) 2.41 6.92 16.56 26.17 41.95 56.42 72.83

Post Developed flow to POI B (Hyd. No. 68) -- 4.17 10.42 16.70 27.09 36.64 47.56

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 5.58 16.56 26.17 41.95 56.42 72.83

Pre-Developed Study Point No. D1 (Hyd. No. 8) 2.84 4.59 7.53 10.14 14.16 17.67 21.51

Post Developed flow to POI D1 (Hyd. No. 77) -- 2.57 4.21 5.67 7.91 9.87 12.02

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 3.74 7.53 10.14 14.16 17.67 21.51

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

TOTAL PRE DEVELOPED 153.95 300.59 439.09 660.81 860.25 1083.30

TOTAL ALLOWABLE POST DEVELOP 108.29 300.59 439.09 660.81 860.25 1083.30

TOTAL POST DEVELOPED 93.11 167.38 237.69 352.29 456.11 571.31

1 Year 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year

Pre-Developed Study Point No. C1 (Hyd. No. 7) 0.95 3.40 8.93 14.52 23.82 32.40 42.16

Post Developed flow to POI C1 (Hyd. No. 75) -- 0.74 1.45 2.13 4.35 6.69 8.62

ALLOWABLE POST DEVELOPED FLOW (from allowable excel sheet) -- 2.21 6.25 11.81 19.31 28.24 37.43

POI A2

POI B1

CREBILLY FARM - WATERSHED SUMMARIES to Brandywine Creek Watershed

WATERSHED DESCRIPTION
PEAK RUNOFF RATES (CFS)

POI A1

POI A - 
TOTAL

POI B2

POI C1

POI D1

POI B - 
TOTAL

CREBILLY FARM - WATERSHED SUMMARIES to Chester Creek Watershed

WATERSHED DESCRIPTION PEAK RUNOFF RATES (CFS)



The Robinson Tract Date:  8-Aug-19

Westtown Township By:  J.W.J.

Chester County, PA Chk'd:  --

Rev'd:  11-Nov-19

Pre-Developed Study Point No. A1 (Hyd. No. 1)

Post Developed flow to POI A1 (Hyd. No. 54)

Pre-Developed Study Point No. A2 (Hyd. No. 2)

Post Developed flow to POI A2 (Hyd. No. 60)

Pre-Developed Study Point No. A (Hyd. No. 3)

Post Developed flow to POI A (Hyd. No. 62)

Pre-Developed flow to POI B1 (on-site) (Hyd. No. 4)

Total flow to POI B1 (Hyd. Nos. 64)

Pre-Developed Study Point No. B2 (Hyd. No. 5)

Post Developed flow to POI B2 (Hyd. No. 66)

Pre-Developed Study Point No. B (Hyd. No. 6)

Post Developed flow to POI B (Hyd. No. 68)

Pre-Developed Study Point No. D1 (Hyd. No. 8)

Post Developed flow to POI D1 (Hyd. No. 77)

TOTAL PRE DEVELOPED
TOTAL POST DEVELOP

Pre-Developed Study Point No. C1 (Hyd. No. 7)

Post Developed flow to POI C1 (Hyd. No. 75)

CREBILLY FARM - WATERSHED VOLUME SUMMARIES  to Brandywine Creek Watershed
WATERSHED DESCRIPTION

POI A1

POI A2

POI A - TOTAL
574,846

554,834

2 Year

445,689

413,609

129,157

141,225

WATERSHED DESCRIPTION 2 Year

2-year

1,215,704

1,151,551

18,297

13,460

16,711
POI B1

POI B2

POI B - TOTAL

POI C1

POI D1

16,087

11,562

2,211

28,274

6,447

9,465

5,288

CREBILLY FARM - WATERSHED VOLUME SUMMARIES  to Chester Creek Watershed
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TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 1

Pre Developed Area A1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.27 0.00 0.00
Land slope (%) =  1.50 0.00 0.00

Travel Time (min) = 12.02 + 0.00 + 0.00 = 12.02

Shallow Concentrated Flow
Flow length (ft) =  443.00 202.00 0.00
Watercourse slope (%) =  2.82 5.45 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =2.71 3.77 0.00

Travel Time (min) = 2.73 + 0.89 + 0.00 = 3.62

Channel Flow
X sectional flow area (sqft) =  16.00 22.00 0.00
Wetted perimeter (ft) =  12.00 15.00 0.00
Channel slope (%) =  2.55 0.24 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =9.62

6.29
0.00

Flow length (ft) ({0})2162.0 341.0 0.0

Travel Time (min) = 3.75 + 0.90 + 0.00 = 4.65

Total Travel Time, Tc .............................................................................. 20.29 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 2

Pre Developed Area A2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.27 0.00 0.00
Land slope (%) =  7.00 0.00 0.00

Travel Time (min) = 6.49 + 0.00 + 0.00 = 6.49

Shallow Concentrated Flow
Flow length (ft) =  233.00 196.00 0.00
Watercourse slope (%) =  7.30 10.20 0.00
Surface description =  Unpaved Unpaved Paved
Average velocity (ft/s) =4.36 5.15 0.00

Travel Time (min) = 0.89 + 0.63 + 0.00 = 1.52

Channel Flow
X sectional flow area (sqft) =  16.00 0.00 0.00
Wetted perimeter (ft) =  12.00 0.00 0.00
Channel slope (%) =  1.38 0.00 0.00
Manning's n-value =  0.030 0.015 0.015
Velocity (ft/s) =7.07

0.00
0.00

Flow length (ft) ({0})3114.0 0.0 0.0

Travel Time (min) = 7.34 + 0.00 + 0.00 = 7.34

Total Travel Time, Tc .............................................................................. 15.40 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 4

Pre Developed Area B1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.27 0.00 0.00
Land slope (%) =  3.00 0.00 0.00

Travel Time (min) = 9.11 + 0.00 + 0.00 = 9.11

Shallow Concentrated Flow
Flow length (ft) =  1024.00 0.00 0.00
Watercourse slope (%) =  4.49 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.42 0.00 0.00

Travel Time (min) = 4.99 + 0.00 + 0.00 = 4.99

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.10 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 5

Pre Developed Area B2

Description A B C Totals

Sheet Flow
Manning's n-value =  0.170 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.27 0.00 0.00
Land slope (%) =  2.00 0.00 0.00

Travel Time (min) = 10.71 + 0.00 + 0.00 = 10.71

Shallow Concentrated Flow
Flow length (ft) =  622.00 0.00 0.00
Watercourse slope (%) =  3.54 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.04 0.00 0.00

Travel Time (min) = 3.41 + 0.00 + 0.00 = 3.41

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 14.10 min



TR55 Tc Worksheet
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2

Hyd. No. 7

Pre Developed Area C1

Description A B C Totals

Sheet Flow
Manning's n-value =  0.240 0.011 0.011
Flow length (ft) =  100.0 0.0 0.0
Two-year 24-hr precip. (in) =  3.27 0.00 0.00
Land slope (%) =  5.00 0.00 0.00

Travel Time (min) = 9.78 + 0.00 + 0.00 = 9.78

Shallow Concentrated Flow
Flow length (ft) =  430.00 0.00 0.00
Watercourse slope (%) =  5.80 0.00 0.00
Surface description =  Unpaved Paved Paved
Average velocity (ft/s) =3.89 0.00 0.00

Travel Time (min) = 1.84 + 0.00 + 0.00 = 1.84

Channel Flow
X sectional flow area (sqft) =  0.00 0.00 0.00
Wetted perimeter (ft) =  0.00 0.00 0.00
Channel slope (%) =  0.00 0.00 0.00
Manning's n-value =  0.015 0.015 0.015
Velocity (ft/s) =0.00

0.00
0.00

Flow length (ft) ({0})0.0 0.0 0.0

Travel Time (min) = 0.00 + 0.00 + 0.00 = 0.00

Total Travel Time, Tc .............................................................................. 11.60 min
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ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.00 0.00

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 4.32 237.60

C Woods - Good Condition 70 0.33 23.10

D Woods - Good Condition 77 3.99 307.23

A Meadow 30 1.23 36.90

B Meadow 58 120.18 6970.44

C Meadow 71 20.71 1470.41

D Meadow 78 48.93 3816.54

Totals = 199.69 12862.22

Composite Cn = 12862.22 = 64.41
199.69

USE Cn = 64.4

Pre Developed A1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 1.86 182.28

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 1.61 88.55

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 9.20 708.40

A Meadow 30 0.00 0.00

B Meadow 58 25.46 1476.68

C Meadow 71 0.20 14.20

D Meadow 78 9.59 748.02

Totals = 47.92 3218.13

Composite Cn = 3218.13 = 67.16
47.92

USE Cn = 67.2

Pre Developed A2

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.27 26.46

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 0.00 0.00

A Meadow 30 0.00 0.00

B Meadow 58 11.33 657.14

C Meadow 71 0.00 0.00

D Meadow 78 0.00 0.00

Totals = 11.60 683.60

Composite Cn = 683.60 = 58.93
11.60

USE Cn = 58.9

Pre Developed B1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.50 49.00

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 0.00 0.00

A Meadow 30 0.00 0.00

B Meadow 58 6.29 364.82

C Meadow 71 0.00 0.00

D Meadow 78 0.00 0.00

Totals = 6.79 413.82

Composite Cn = 413.82 = 60.95
6.79

USE Cn = 60.9

Pre Developed B2

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.00 0.00

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 0.00 0.00

A Meadow 30 0.00 0.00

B Meadow 58 4.85 281.30

B Meadow (orig C-Soil 71) 58 5.05 292.90

B Meadow (orig D-Soil 78) 58 0.05 2.90

Totals = 9.95 577.10

Composite Cn = 577.10 = 58.00
9.95

USE Cn = 58.0

Pre Developed C1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.00 0.00

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 0.00 0.00

A Meadow 30 0.00 0.00

B Meadow 58 0.08 4.64

C Meadow 71 2.73 193.83

D Meadow 78 0.00 0.00

Totals = 2.81 198.47

Composite Cn = 198.47 = 70.63
2.81

USE Cn = 70.6

Pre Developed D1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx
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ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 3.26 319.48

-- Impervious in ROW 98 3.15 308.70

B On-Site Disturbed Lawn (good) 61 11.22 684.42

C On-Site Disturbed Lawn (good) 74 1.30 96.20

Totals = 18.93 1408.80

Composite Cn = 1408.80 = 74.42
18.93

USE Cn = 74.4

Basin A1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 0.39 38.22

-- Impervious in ROW 98 1.19 116.62

B On-Site Disturbed Lawn (good) 61 1.52 92.72

C On-Site Disturbed Lawn (good) 74 0.14 10.36

Totals = 3.24 257.92

Composite Cn = 257.92 = 79.60
3.24

USE Cn = 79.6

Basin A2

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 1.51 147.98

-- Impervious in ROW 98 1.43 140.14

B On-Site Disturbed Lawn (good) 61 0.99 60.39

C On-Site Disturbed Lawn (good) 74 0.79 58.46

D On-Site Disturbed Lawn (good) 78 2.77 216.06

Totals = 7.49 623.03

Composite Cn = 623.03 = 83.18
7.49

USE Cn = 83.2

Basin A4

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 2.91 285.18

-- Impervious in ROW 98 1.74 170.52

B On-Site Disturbed Lawn (good) 61 5.86 357.46

D On-Site Disturbed Lawn (good) 78 1.68 131.04

Totals = 12.19 944.20

Composite Cn = 944.20 = 77.46
12.19

USE Cn = 77.5

Basin A5

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 7.33 718.34

-- Impervious in ROW 98 4.62 452.76

B On-Site Disturbed Lawn (good) 61 19.99 1219.39

C On-Site Disturbed Lawn (good) 74 2.14 158.36

D On-Site Disturbed Lawn (good) 78 0.58 45.24

Totals = 34.66 2594.09

Composite Cn = 2594.09 = 74.84
34.66

USE Cn = 74.8

Basin A6

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 4.12 403.76

-- Impervious in ROW 98 2.23 218.54

B On-Site Disturbed Lawn (good) 61 5.70 347.70

D On-Site Disturbed Lawn (good) 78 6.28 489.84

Totals = 18.33 1459.84

Composite Cn = 1459.84 = 79.64
18.33

USE Cn = 79.6

Basin A7

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 2.59 253.82

-- Impervious in ROW 98 1.72 168.56

B On-Site Disturbed Lawn (good) 61 7.66 467.26

C On-Site Disturbed Lawn (good) 74 0.80 59.20

D On-Site Disturbed Lawn (good) 78 0.17 13.26

Totals = 12.94 962.10

Composite Cn = 962.10 = 74.35
12.94

USE Cn = 74.4

Basin A8

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 1.85 181.30

-- Impervious in ROW 98 0.73 71.54

B On-Site Disturbed Lawn (good) 61 3.90 237.90

D On-Site Disturbed Lawn (good) 78 0.10 7.80

B Meadow 58 0.70 40.60

-- Impervious pleasant grove Rd 98 0.09 8.82

Totals = 7.37 547.96

Composite Cn = 547.96 = 74.35
7.37

USE Cn = 74.4

Basin A9

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 2.38 233.24

-- Impervious in ROW 98 1.08 105.84

B On-Site Disturbed Lawn (good) 61 2.16 131.76

D On-Site Disturbed Lawn (good) 78 0.38 29.64

B Woods - Good Condition 55 0.92 50.60

D Woods - Good Condition 77 0.20 15.40

B Meadow 58 2.51 145.58

-- impervious pleasant grove Rd 98 0.33 32.34

Totals = 9.96 744.40

Composite Cn = 744.40 = 74.74
9.96

USE Cn = 74.7

Basin A10

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 3.77 369.46

-- Impervious in ROW 98 0.21 20.58

-- Clubhouse and parking Impervious 98 1.21 118.58

B On-Site Disturbed Lawn (good) 61 9.16 558.76

C On-Site Disturbed Lawn (good) 74 0.71 52.54

D On-Site Disturbed Lawn (good) 78 3.95 308.10

A On-Site Meadow (good) 30 0.99 29.70

B On-Site Meadow (good) 58 21.22 1230.76

C On-Site Meadow (good) 71 8.11 575.81

D On-Site Meadow (good) 78 23.56 1837.68

B Woods - Good Condition 55 2.66 146.30

D Woods - Good Condition 77 3.99 307.23

Totals = 79.54 5555.50

Composite Cn = 5555.50 = 69.85
79.54

USE Cn = 69.8

Bypass A11

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 0.00 0.00

B On-Site Disturbed Lawn (good) 71 1.00 71.00

C On-Site Disturbed Lawn (good) 74 0.45 33.30

D On-Site Disturbed Lawn (good) 78 0.43 33.54

B On-Site Meadow (good) 58 2.89 167.62

C On-Site Meadow (good) 71 1.84 130.64

D On-Site Meadow (good) 78 3.21 250.38

B Woods - Good Condition 55 1.03 56.65

C Woods - Good Condition 70 0.33 23.10

Totals = 11.18 766.23

Composite Cn = 766.23 = 68.54
11.18

USE Cn = 68.5

Bypass A12

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 0.15 14.70

-- Impervious in ROW 98 0.14 13.72

C On-Site Disturbed Lawn (good) 74 1.90 140.60

D On-Site Disturbed Lawn (good) 78 1.30 101.40

B On-Site Meadow (good) 58 13.33 773.14

C On-Site Meadow (good) 71 0.00 0.00

D On-Site Meadow (good) 78 8.72 680.16

B Woods - Good Condition 55 0.90 49.50

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 8.28 637.56

-- Impervious - Existing remaining 98 1.86 182.28

Totals = 36.58 2593.06

Composite Cn = 2593.06 = 70.89
36.58

USE Cn = 70.9

Bypass A13

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.27 26.46

A Woods - Good Condition 30 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

D Woods - Good Condition 77 0.00 0.00

A Meadow 30 0.00 0.00

B Meadow 58 10.80 626.40

C Meadow 71 0.00 0.00

D Meadow 78 0.00 0.00

Totals = 11.07 652.86

Composite Cn = 652.86 = 58.98
11.07

USE Cn = 59.0

Bypass B1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious 98 0.08 7.84

B On-Site Meadow (good) 58 1.22 70.76

Totals = 1.30 78.60

Composite Cn = 78.60 = 60.46
1.30

USE Cn = 60.5

Bypass B2

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 1.82 178.36

-- Impervious in ROW 98 0.80 78.40

B On-Site Disturbed Lawn (good) 61 1.93 117.73

C On-Site Disturbed Lawn (good) 74 1.58 116.92

B On-Site Meadow (good) 58 1.02 59.16

C On-Site Meadow (good) 71 2.66 188.86

Totals = 9.81 739.43

Composite Cn = 739.43 = 75.38
9.81

USE Cn = 75.4

Basin C1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 8/8/2019

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 0.00 0.00

B On-Site Disturbed Lawn (good) 71 0.34 24.14

C On-Site Disturbed Lawn (good) 74 0.35 25.90

B On-Site Meadow (good) 58 1.94 112.52

C On-Site Meadow (good) 71 0.14 9.94

Totals = 2.77 172.50

Composite Cn = 172.50 = 62.27
2.77

USE Cn = 62.3

Bypass C2

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx



ESE Consultants, Inc.

The Robinson Tract By: J.W.J.

Westtown Township Date: 10/1/2016

Chester County, Pennsylvania Chk'd:

Rev'd: 11/11/19

Watershed:

RUNOFF  CURVE  NUMBER  CALCULATIONS:
(S.C.S. TR-55 method)

Soil name
and Cover Description Cn Area Product

hydrologic (acres) of
group CN x Area

-- Impervious on lot 98 0.00 0.00

C On-Site Disturbed Lawn (good) 74 0.13 9.62

D On-Site Disturbed Lawn (good) 78 0.00 0.00

B On-Site Meadow (good) 58 0.08 4.64

C On-Site Meadow (good) 71 1.36 96.56

D On-Site Meadow (good) 78 0.00 0.00

B Woods - Good Condition 55 0.00 0.00

C Woods - Good Condition 70 0.00 0.00

Totals = 1.57 110.82

Composite Cn = 110.82 = 70.59
1.57

USE Cn = 70.6

Bypass D1

24 hr RAINFALL for Westtown Township
(per NOA Atlas 14 )

1 year        2 year        5 year        10 year        25 year        50 year        100 year     
2.71           3.27           4.11            4.80             5.81              6.66              7.57         

4050-Tr55-Robinson.xlsx
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Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 1 -  Basin A1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 310.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 310.00 18,400 0 0
2.00 312.00 24,255 40,390 40,390
4.00 314.00 31,565 52,871 93,262
6.00 316.00 39,515 67,378 160,640
8.00 318.00 47,445 82,489 243,129

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  36.00 15.00 0.00 0.00

Span (in) =  36.00 15.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  309.00 311.00 0.00 0.00

Length (ft) =  65.00 0.00 0.00 0.00

Slope (%) =  1.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  317.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Stage (ft)

0.00 310.00

2.00 312.00

4.00 314.00

6.00 316.00

8.00 318.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 2 -  Basin A2

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 288.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 288.00 1,868 0 0
2.00 290.00 5,550 6,737 6,737
4.00 292.00 9,230 13,892 20,629

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  36.00 36.00 0.00 0.00

Span (in) =  36.00 36.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  288.00 288.00 0.00 0.00

Length (ft) =  65.00 0.00 0.00 0.00

Slope (%) =  1.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  11.50 Inactive 0.00 0.00

Crest El. (ft) =  291.00 288.00 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 9.00 18.00 27.00 36.00 45.00 54.00 63.00 72.00 81.00 90.00 99.00

Stage (ft)

0.00 288.00

1.00 289.00

2.00 290.00

3.00 291.00

4.00 292.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 4 -  Basin A4

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 328.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 328.00 4,690 0 0
2.00 330.00 8,463 12,319 12,319
4.00 332.00 12,747 20,009 32,328
6.00 334.00 17,611 28,713 61,041

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  36.00 12.00 0.00 0.00

Span (in) =  36.00 18.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  326.00 328.00 0.00 0.00

Length (ft) =  70.00 0.00 0.00 0.00

Slope (%) =  2.90 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 4.00 0.00 0.00

Crest El. (ft) =  333.00 329.50 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 8.00 16.00 24.00 32.00 40.00 48.00 56.00 64.00 72.00 80.00 88.00

Stage (ft)

0.00 328.00

1.00 329.00

2.00 330.00

3.00 331.00

4.00 332.00

5.00 333.00

6.00 334.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 5 -  Basin A5

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 314.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 314.00 4,397 0 0
2.00 316.00 8,975 12,446 12,446
4.00 318.00 13,542 21,241 33,687
6.00 320.00 18,608 30,412 64,099
8.00 322.00 24,044 40,405 104,505

10.00 324.00 29,881 51,123 155,628

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 6.00 0.00 0.00

Span (in) =  24.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  314.00 317.00 0.00 0.00

Length (ft) =  94.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 2.00 0.00 0.00

Crest El. (ft) =  323.00 318.50 0.00 0.00

Weir Coeff. =  3.33 2.60 3.33 3.33

Weir Type =  1 Broad --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00 48.00

Stage (ft)

0.00 314.00

2.00 316.00

4.00 318.00

6.00 320.00

8.00 322.00

10.00 324.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 6 -  Basin A6

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 296.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 296.00 40,940 0 0
2.00 298.00 47,270 83,719 83,719
4.00 300.00 54,020 96,145 179,864
6.00 302.00 61,180 109,359 289,222
8.00 304.00 68,750 123,351 412,574

10.00 306.00 76,710 138,104 550,678
12.00 308.00 85,085 153,621 704,299
14.00 310.00 93,855 169,908 874,207

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 3.00 0.00 0.00

Span (in) =  24.00 3.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  294.00 299.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  1.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  309.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00

Stage (ft)

0.00 296.00

3.00 299.00

6.00 302.00

9.00 305.00

12.00 308.00

15.00 311.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 7 -  Basin A7

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 262.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 262.00 38,450 0 0
2.00 264.00 44,640 78,855 78,855
4.00 266.00 51,245 91,010 169,864
6.00 268.00 58,245 103,934 273,798
8.00 270.00 65,650 117,618 391,417

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 6.00 0.00 0.00

Span (in) =  24.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  262.00 264.00 0.00 0.00

Length (ft) =  80.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  269.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00

Stage (ft)

0.00 262.00

2.00 264.00

4.00 266.00

6.00 268.00

8.00 270.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 8 -  Basin A8

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 272.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 272.00 15,600 0 0
2.00 274.00 19,770 33,520 33,520
4.00 276.00 24,335 41,821 75,341
6.00 278.00 29,300 50,875 126,216
8.00 280.00 34,675 60,699 186,914

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 11.00 0.00 0.00

Span (in) =  24.00 11.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  272.00 275.00 0.00 0.00

Length (ft) =  100.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  279.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage (ft)

0.00 272.00

2.00 274.00

4.00 276.00

6.00 278.00

8.00 280.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 9 -  Basin A9

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 292.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 292.00 8,300 0 0
2.00 294.00 11,730 18,933 18,933
4.00 296.00 16,330 26,534 45,467
6.00 298.00 21,070 35,431 80,898
8.00 300.00 26,210 44,823 125,721

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 6.00 0.00 0.00

Span (in) =  24.00 6.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  292.00 295.00 0.00 0.00

Length (ft) =  85.00 0.00 0.00 0.00

Slope (%) =  3.50 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  299.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage (ft)

0.00 292.00

2.00 294.00

4.00 296.00

6.00 298.00

8.00 300.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 10 -  Basin A10

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 298.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 298.00 4,860 0 0
2.00 300.00 10,340 14,115 14,115
4.00 302.00 16,335 25,123 39,238
6.00 304.00 22,730 36,941 76,179
8.00 306.00 29,520 49,492 125,671

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 18.00 0.00 0.00

Span (in) =  24.00 18.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  298.00 300.00 0.00 0.00

Length (ft) =  70.00 0.00 0.00 0.00

Slope (%) =  2.70 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  305.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage (ft)

0.00 298.00

2.00 300.00

4.00 302.00

6.00 304.00

8.00 306.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q



Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Monday, 11 / 11 / 2019

Pond No. 11 -  Basin C1

Pond Data
Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 352.00 ft. Voids = 95.00%

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 352.00 11,039 0 0
2.00 354.00 14,888 24,537 24,537
4.00 356.00 19,107 32,209 56,746
6.00 358.00 23,727 40,609 97,355

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  24.00 16.00 0.00 0.00

Span (in) =  24.00 16.00 0.00 0.00

No. Barrels =  1 1 0 0

Invert El. (ft) =  352.00 354.00 0.00 0.00

Length (ft) =  70.00 0.00 0.00 0.00

Slope (%) =  2.70 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a Yes No No

Crest Len (ft) =  11.50 0.00 0.00 0.00

Crest El. (ft) =  357.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 --- --- ---

Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.500 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).
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Stage (ft)

0.00 352.00

1.00 353.00
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5.00 357.00
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Total Q
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TP 2-05

TP 2-03
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TP 2-01
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294.7

291.7

285.9

ML

SM

Topsoil +/- 8 inches

Brown, moist, SILT with sand

Brown, moist, Silty SAND contains rock fragments

Test pit terminated at 9.5 feet.
Water at 8.1 feet upon completion
Water at 7.6 feet at end of day

LOG OF TEST PIT NO. TP 2-01

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: 7.6 feet

DATE STARTED: 8/8/19 GROUND SURFACE ELEVATION: 295.4
DATE COMPLETED: 8/8/19 DATUM: Survey

CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: A. Carta
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

NOTES:

LOG OF TEST PIT NO. TP 2-01
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SM

HW

Topsoil +/- 8 inches

Brown, moist, Silty SAND

Brown, moist, Highly Weathered ROCK

Test pit refusal at 11.2 feet.

LOG OF TEST PIT NO. TP 2-02

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 8/8/19 GROUND SURFACE ELEVATION: 316.6
DATE COMPLETED: 8/8/19 DATUM: Survey

CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: A. Carta
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

NOTES:

LOG OF TEST PIT NO. TP 2-02
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SM

HW

Topsoil +/- 10 inches

Light Brown, moist, Silty SAND

Brown, moist, Highly Weathered ROCK

Test pit refusal at 8.1 feet.

LOG OF TEST PIT NO. TP 2-03

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 8/8/19 GROUND SURFACE ELEVATION: 318.4
DATE COMPLETED: 8/8/19 DATUM: Survey

CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: A. Carta
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

NOTES:

LOG OF TEST PIT NO. TP 2-03
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SM

HW

Topsoil +/- 10 inches

Brown, moist, Silty SAND contains rock fragments

Brown, moist, Highly Weathered ROCK

Test pit refusal at 11.3 feet.

LOG OF TEST PIT NO. TP 2-05

PROJECT: Crebilly Farm PROJECT NO.: 161348
PROJECT LOCATION: Chester County, Pennsylvania

CLIENT: Toll Brothers, Inc.
GROUNDWATER ENCOUNTERED: Dry

DATE STARTED: 8/8/19 GROUND SURFACE ELEVATION: 351.6
DATE COMPLETED: 8/8/19 DATUM: Survey

CONTRACTOR: R. Keating and Sons, Inc. LOGGED BY: A. Carta
EQUIPMENT: Case 580 Backhoe CHECKED BY: C. Reith

NOTES:

LOG OF TEST PIT NO. TP 2-05
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