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Executive Summary

The applicant proposes to remove all existing improvements on 208 and 228 Strafford Avenue
and 18 Forrest Lane. Proposed is the construction of 41 Townhouses with 2 new roads, related
parking and walkways. 2 main entrance will be located on Strafford Avenue.

Six pipe storage stormwater management systems are proposed. the stormwater runoff rates are
controlled per the township ordinance using different size orifices within the outlet structure at
the outlet of each bed. the beds are used for storm water volume, quality and runoff rate control.

During construction erosion and sediment control will be accomplished through limited
disturbance, immediate stabilization, a stabilized construction entrance, sediment basin and
compost filter sock. Total limit of disturbance is approximately 6.0 acres.



STRAFFORD AVENUE

Stormwater Management Summary-Post Construction

Radnor Township Stormwater District A

Stormwater Management Summary - POI A

Pre-Development Post Development
. Percentage
On-Site Allowa;:)le lielease Total Post Developed Flow Compliance Reducti(ix
Ve ate

1 1.376 1.376 0.104 -1.27 -92%
2 2.909 1.376 0.196 -1.18 -86%
5 5.703 5.703 0.356 -5.35 -94%
10 8.360 8.360 0.505 -7.86 -94%
25 12.480 12.480 1.928 -10.55 -85%
50 16.210 16.210 6.585 -9.63 -59%
100 20.430 20.430 10.180 -10.25 -50%

Design St
esign Storm Design Storm Existing

Proposed Reduce to Conditions
Conditions
Ty 1yr
2y 1yr
5yr 5yr
10 yr 10 yr
25y 25 yr
50 yr 50 yr
100 yr 100 yr




2-YR - 24HR DIRECT RUNOFF VOLUME

POI A - NO STONE

g} P = Precipitation (inches)
2 Q= Depth of Stormwater Runoff (inches)
< S = Runoff Retention Variable
% V= Volume of Stormwater Runoff from Drainaae Area (ft*)
> CN = TR-55 Curve Number for Subject Drainage Area
u E 2-Year
Z J Z =
5 D 25) 1000 Z Storm Event 24-Hour
E(0=r— =—- b
5 Z
g (P+0.8S CN g P (in) = 3.2
|11} O]
PRE-DEVELOPMENT
Cover: Soil Type Area (ft) i CN S Q (in) vV (ft%)
Impervious (80%-30124) B 24,099 98 :0.2041 2.9675 5,959
Meadow B 131,846 58 :7.2414 0.3412 3,749
Total Area =| 155,945 Runoff Volume = 9,708
POST-DEVELOPMENT
Cover: Soil Type Area (ft) i CN S Q (in) vV (ft%)
Impervious B 105,915 98 :0.2041 2.9675 26192
Lawn B 115,819 61 : 6.3934 0.4440 4285
Total Area =| 221,734 Runoff Volume = 30477
Runoff Volume Increase =| 20768
Bed 1= 13798
Bed 2= 9990
Bed 3 = 7006
Bed 4 = 8313
Bed 5= 660
Infiltration Volume Provided = 39767




INFILTRATION BED 1

Pipe Diameter = 48 inches
Pipe Length= 1464 ft
Stone Bed Length 144 ft
Stone Bed Width= 80.0 ft
Stone Depth = 5.0 ft

Pipe Volume = 18397  ft?
+ Stone Voids Volume = 0 ft
Provided V,= 18397 f¢

Dead Storage Depth = 3.0
Infiltration Bed Dead Storage Provided = 13,798
INFILTRATION BED 2
Pipe Diameter = 48 inches

Pipe Length= 1060  ft
Stone Bed Length 140 ft
Stone Bed Width= 40.0  ft
Stone Depth = 5.0 ft

Pipe Volume = 13320  ft?
+ Stone Voids Volume = 0 ft
Provided V,= 13320 f¢

Dead Storage Depth = 3.0
Infiltration Bed Dead Storage Provided = 9,990

INFILTRATION BED 3

Pipe Diameter = 48 inches
Pipe Length = 892 ft
Stone Bed Length 100 ft
Stone Bed Width= 46.0 ft
Stone Depth = 5.0 ft

Pipe Volume = 11209  ft?
+ Stone Voids Volume = 0 ft
| Provided V,= 11209 f¢

Dead Storage Depth = 25
Infiltration Bed Dead Storage Provided = 7,006




INFILTRATION BED 4

Pipe Diameter = 48 inches
Pipe Length= 1323 ft
Stone Bed Length 144 ft
Stone Bed Width= 80.0 ft
Stone Depth = 5.0 ft

Pipe Volume = 16625  ft?
+ Stone Voids Volume = 0 ft
Provided V,= 16625 f¢

Dead Storage Depth = 2.0
Infiltration Bed Dead Storage Provided = 8,313

INFILTRATION BED §

Pipe Diameter = 48 inches
Pipe Length= 210  ft
Stone Bed Length 140 ft
Stone Bed Width= 40.0  ft
Stone Depth = 5.0 ft

Pipe Volume = 2639  ft?

+ Stone Voids Volume = 0 ft
Provided V= 2639
Dead Storage Depth = 1.0
Infiltration Bed Dead Storage Provided = 660




Watershed Model Schematic

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

Legend
d. Origin Description

Hyd.

1 SCS Runoff Pre Dev 14

2 SCS Runoff Post Dev-Bed 1

3 Reservoir Bed 1 routed

4 SCS Runoff Post Dev-Bed 2

5 Combine Total to Bed 2 1 E % 3
6 Reservoir Bed 2 Routed

7 SCS Runoff Post Dev-Bed 3

8 Combine Total to Bed 3

9 Reservoir Bed 3 Routed

10 SCS Runoff Post Dev-Bed 4

11 Combine Total to Bed 4 17

12 Reservoir Bed 4 Routed

13 SCS Runoff Post Dev-Bed 5

14  Combine Total to Bed 5

15 Reservoir Bed 5 Routed

16 SCS Runoff Bypass

17 Combine Total Post Dev

Project: POI-A-Hydro.gpw 5 Tuesday, 09 /8 /2020




Hydrograph Return Period Reca

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

Hyd. |Hydrograph |Inflow Peak Outflow (cfs) Hydrograph
No. type hyd(s) Description
(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr
1 |SCS Runoff | - 1.376 2909 | - 5.703 8.360 12.48 16.21 20.43 | Pre Dev
2 |SCSRunoff | - 2.309 3373 | - 5.079 6.600 8.881 10.85 12.99 | Post Dev-Bed 1
3 |Reservoir 2 0.000 0.000 | ------- 0.000 0.000 0.070 0.156 0.444 | Bed 1 routed
4 |SCSRunoff | - 0.798 1182 | - 1.801 2.350 3.183 3.907 4.693 | Post Dev-Bed 2
5 |Combine 3,4 0.798 1182 | - 1.801 2.350 3.183 3.907 4.693 | Total to Bed 2
6  |Reservoir 5 0.000 0.000 | ------- 0.000 0.000 0.009 0.071 0.256 | Bed 2 Routed
7 |SCSRunoff | - 2.862 3917 | - 5.598 7.048 9.131 10.90 12.81 Post Dev-Bed 3
8 |Combine 6,7 2.862 3917 | - 5.598 7.048 9.131 10.90 12.81 | Total to Bed 3
9 |Reservoir 8 0.000 0.032 | - 0.095 0.391 2.764 6.591 9.753 | Bed 3 Routed
10 |SCS Runoff | - 3.088 4099 | - 5.636 6.940 8.794 10.36 12.03 | Post Dev-Bed 4
11 |Combine 9,10 3.088 4.099 | - 5.636 6.940 8.794 14.21 20.81 | Totalto Bed 4
12 |Reservoir 11 0.000 0.016 | ----—-- 0.092 0.375 1.791 5.887 10.27 | Bed 4 Routed
13 |SCS Runoff | - 0.021 0.052 | - 0.109 0.163 0.248 0.325 0.412 | Post Dev-Bed 5
14 |Combine 12,13 0.021 0.052 | ---—-- 0.109 0.381 1.819 5.948 10.39 | Total to Bed 5
15 |Reservoir 14 0.000 0.012 | - 0.090 0.381 1.848 6.413 9.978 | Bed 5 Routed
16 |SCS Runoff | - 0.104 0.196 | ------- 0.356 0.505 0.734 0.939 1.167 | Bypass
17 |Combine 15,16 0.104 0.196 | ----—--- 0.356 0.505 1.928 6.585 10.18 | Total Post Dev
Proj. file: POI-A-Hydro.gpw . Tuesday, 09/ 8 /2020




Hydrograph Summary Report

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

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 1.376 2 724 5416 | - | e | - Pre Dev

2 |SCS Runoff 2.309 2 718 4644 | - | e e Post Dev-Bed 1

3 |Reservoir 0.000 2 n/a 0 2 438.01 4,644 Bed 1 routed

4 |SCS Runoff 0.798 2 718 1613 | | e e Post Dev-Bed 2

5 |Combine 0.798 2 718 1,613 3,4 | - | e Total to Bed 2

6 |Reservoir 0.000 2 n/a 0 5 435.48 1,613 Bed 2 Routed

7 SCS Runoff 2.862 2 718 5740 | emeeem | e | memee Post Dev-Bed 3

8 |Combine 2.862 2 718 5,740 6,7 | - | e Total to Bed 3

9 |Reservoir 0.000 2 n/a 0 8 432.55 5,740 Bed 3 Routed

10 |SCS Runoff 3.088 2 716 6,243 | - | e e Post Dev-Bed 4

11 |Combine 3.088 2 716 6,243 9,10 | - | Total to Bed 4

12 |Reservoir 0.000 2 n/a 0 11 421.50 6,243 Bed 4 Routed

13 |SCS Runoff 0.021 2 720 69 | e e e Post Dev-Bed 5

14 |Combine 0.021 2 720 69 12,13 |  —— | Total to Bed 5

15 |Reservoir 0.000 2 n/a 0 14 419.14 69.5 Bed 5 Routed

16 |SCS Runoff 0.104 2 718 253 | e e e Bypass

17 |Combine 0.104 2 718 253 15,16 | == | e Total Post Dev

POI-A-Hydro.gpw Return Period: 18Year Tuesday, 09 /8 /2020




Hydrograph Report

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

Tuesday, 09 /8 /2020

Hyd. No. 1

Pre Dev

Hydrograph type = SCS Runoff Peak discharge = 1.376 cfs

Storm frequency = 1yrs Time to peak = 12.07 hrs

Time interval = 2 min Hyd. volume = 5,416 cuft

Drainage area = 4.250 ac Curve number = 64*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = TR55 Time of conc. (Tc) = 12.10 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.650 x 98) + (3.600 x 58)] / 4.250

Pre Dev

Q (cfs) Hyd. No. 1 -- 1 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



TR55 Tc Worksheet

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

Hyd. No. 1
Pre Dev
Description A B C Totals
Sheet Flow

Manning's n-value = 0.150 0.011 0.011

Flow length (ft) = 150.0 0.0 0.0

Two-year 24-hr precip. (in) = 3.24 0.00 0.00

Land slope (%) = 6.00 0.00 0.00
Travel Time (min) = 8.68 + 0.00 + 0.00 = 8.68
Shallow Concentrated Flow

Flow length (ft) = 735.00 0.00 0.00

Watercourse slope (%) = 5.00 0.00 0.00

Surface description = Unpaved Paved Paved

Average velocity (ft/s) =3.61 0.00 0.00
Travel Time (min) = 3.40 + 0.00 + 0.00 = 3.40
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) ({01)0.0 0.0 0.0

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

Total Travel TimMe, TC cuuiieiiieiiieiieiireirssi s sssssren s rss s rnssranssenssrnsssanssensssnns 12.10 min

10



Hydrograph Report

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

Tuesday, 09 /8 /2020

Hyd. No. 2

Post Dev-Bed 1

Hydrograph type = SCS Runoff Peak discharge = 2.309 cfs

Storm frequency = 1yrs Time to peak = 11.97 hrs

Time interval = 2min Hyd. volume = 4,644 cuft

Drainage area = 1.680 ac Curve number = 76*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.660 x 98) + (1.020 x 61)] / 1.680

Post Dev-Bed 1

Q (cfs) Hyd. No. 2 -- 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

11



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020
Hyd. No. 3
Bed 1 routed
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a
Time interval = 2min Hyd. volume = 0 cuft
Inflow hyd. No. = 2 - Post Dev-Bed 1 Max. Elevation = 438.01 ft
Reservoir name = Bed 1 Max. Storage = 4,644 cuft
Storage Indication method used.
Bed 1 routed
Q (cfs) Hyd. No. 3 -- 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

—— Hyd No. 3 —— Hyd No. 2 [ | Total storage used = 4,644 cuft

12



Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
Pond No.1 - Bed 1

Tuesday, 09 /8 /2020

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 437.00 n/a 0 0

1.00 438.00 n/a 4,599 4,599

2.00 439.00 n/a 4,599 9,198

3.00 440.00 n/a 4,599 13,797

4.00 441.00 n/a 4,599 18,396
Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [PrfRsr] [A] [B] [C] [D]

Rise (in) = 15.00 2.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 15.00 2.00 0.00 0.00 Crest El. (ft) = 440.90 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 437.00 440.00 0.00 0.00 Weir Type = Rect
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
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 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.10 460
0.20 920
0.30 1,380
0.40 1,840
0.50 2,300
0.60 2,759
0.70 3,219
0.80 3,679
0.90 4,139
1.00 4,599
1.10 5,059
1.20 5,519
1.30 5,979
1.40 6,439
1.50 6,898
1.60 7,358
1.70 7,818
1.80 8,278
1.90 8,738
2.00 9,198
2.10 9,658
2.20 10,118
2.30 10,578
2.40 11,038
2.50 11,498
2.60 11,957
2.70 12,417
2.80 12,877
2.90 13,337
3.00 13,797
3.10 14,257
3.20 14,717
3.30 15,177
3.40 15,637
3.50 16,097
3.60 16,556
3.70 17,016
3.80 17,476

Elevation

ft

437.00
437.10
437.20
437.30
437.40
437.50
437.60
437.70
437.80
437.90
438.00
438.10
438.20
438.30
438.40
438.50
438.60
438.70
438.80
438.90
439.00
439.10
439.20
439.30
439.40
439.50
439.60
439.70
439.80
439.90
440.00
440.10
440.20
440.30
440.40
440.50
440.60
440.70
440.80

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

Stage / Storage / Discharge Table

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic

CivC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000

Continues on next page...



Bed 1
Stage / Storage / Discharge Table

Stage Storage Elevation CivA
ft cuft ft cfs
3.90 17,936 440.90 0.10ic
4.00 18,396 441.00 0.53 ic
...End

CivB
cfs

0.09ic
0.101ic

CivC
cfs

PrfRsr
cfs

14

Wr A
cfs

0.00
0.42

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.095
0.522



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020

Hyd. No. 4

Post Dev-Bed 2

Hydrograph type = SCS Runoff Peak discharge = 0.798 cfs

Storm frequency = 1yrs Time to peak = 11.97 hrs

Time interval = 2 min Hyd. volume = 1,613 cuft

Drainage area = 0.620 ac Curve number = 75*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.230 x 98) + (0.390 x 61)] / 0.620

Post Dev-Bed 2

Q(cfs) Hyd. No. 4 1 Year Q(cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 k\ 0.10
0.00 J 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

15



Hydrograph Report

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

Hyd. No. 5
Total to Bed 2

Tuesday, 09 /8 /2020

Hydrograph type = Combine Peak discharge = 0.798 cfs

Storm frequency = 1yrs Time to peak = 11.97 hrs

Time interval = 2 min Hyd. volume = 1,613 cuft

Inflow hyds. = 3,4 Contrib. drain. area = 0.620 ac

Total to Bed 2

Q (cfs) Hyd. No. 5 - 1 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 \\ 0.10
0.00 J 0.00

0 2 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 3 — Hyd No. 4

16



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020

Hyd. No. 6

Bed 2 Routed

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 1yrs Time to peak = n/a

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 5 - Total to Bed 2 Max. Elevation = 435.48 ft

Reservoir name = Bed 2 Max. Storage = 1,613 cuft

Storage Indication method used.

Bed 2 Routed

Q (cfs) Hyd. No. 6 -- 1 Year Q (cfs)
1.00 1.00
0.90 0.90
0.80 0.80
0.70 0.70
0.60 0.60
0.50 0.50
0.40 0.40
0.30 0.30
0.20 0.20
0.10 0.10
0.00 — 0.00

0 2 4 6 8 10 12 16 18 20 22 24 26
Time (hrs)
—— Hyd No. 6 —— Hyd No. 5 [ | Total storage used = 1,613 cuft

17



Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
Pond No. 2 - Bed 2

Tuesday, 09 /8 /2020

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 435.00 n/a 0 0

1.00 436.00 n/a 3,330 3,330

2.00 437.00 n/a 3,330 6,660

3.00 438.00 n/a 3,330 9,990

4.00 439.00 n/a 3,330 13,320
Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [PrfRsr] [A] [B] [C] [D]

Rise (in) = 15.00 2.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 15.00 2.00 0.00 0.00 Crest El. (ft) = 438.90 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 435.00 438.00 0.00 0.00 Weir Type = Rect
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
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 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.10 333
0.20 666
0.30 999
0.40 1,332
0.50 1,665
0.60 1,998
0.70 2,331
0.80 2,664
0.90 2,997
1.00 3,330
1.10 3,663
1.20 3,996
1.30 4,329
1.40 4,662
1.50 4,995
1.60 5,328
1.70 5,661
1.80 5,994
1.90 6,327
2.00 6,660
2.10 6,993
2.20 7,326
2.30 7,659
2.40 7,992
2.50 8,325
2.60 8,658
2.70 8,991
2.80 9,324
2.90 9,657
3.00 9,990
3.10 10,323
3.20 10,656
3.30 10,989
3.40 11,322
3.50 11,655
3.60 11,988
3.70 12,321
3.80 12,654

Elevation

ft

435.00
435.10
435.20
435.30
435.40
435.50
435.60
435.70
435.80
435.90
436.00
436.10
436.20
436.30
436.40
436.50
436.60
436.70
436.80
436.90
437.00
437.10
437.20
437.30
437.40
437.50
437.60
437.70
437.80
437.90
438.00
438.10
438.20
438.30
438.40
438.50
438.60
438.70
438.80

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

Stage / Storage / Discharge Table

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic

CivC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000

Continues on next page...



Bed 2
Stage / Storage / Discharge Table

Stage Storage Elevation CivA
ft cuft ft cfs
3.90 12,987 438.90 0.10ic
4.00 13,320 439.00 0.53 ic
...End

CivB
cfs

0.09ic
0.101ic

CivC
cfs

PrfRsr
cfs

19

Wr A
cfs

0.00
0.42

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.095
0.522



Hydrograph Report

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

Tuesday, 09 /8 /2020

Hyd. No. 7

Post Dev-Bed 3

Hydrograph type = SCS Runoff Peak discharge = 2.862 cfs

Storm frequency = 1yrs Time to peak = 11.97 hrs

Time interval = 2min Hyd. volume = 5,740 cuft

Drainage area = 1.480 ac Curve number = 82*

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.850 x 98) + (0.630 x 61)] / 1.480

Post Dev-Bed 3

Q (cfs) Hyd. No. 7 - 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020

Hyd. No. 8

Total to Bed 3

Hydrograph type = Combine Peak discharge = 2.862 cfs

Storm frequency = 1yrs Time to peak = 11.97 hrs

Time interval = 2min Hyd. volume = 5,740 cuft

Inflow hyds. =6,7 Contrib. drain. area = 1.480 ac

Total to Bed 3

Q (cfs) Hyd. No. 8 -- 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 8 —— Hyd No. 6 = Hyd No. 7
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020
Hyd. No. 9
Bed 3 Routed
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 1yrs Time to peak = n/a
Time interval = 2min Hyd. volume = 0 cuft
Inflow hyd. No. = 8- Total to Bed 3 Max. Elevation = 432.55 ft
Reservoir name = Bed 3 Max. Storage = 5,740 cuft
Storage Indication method used.
Bed 3 Routed
Q (cfs) Hyd. No. 9 -- 1 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 — 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

—— Hyd No. 9 —— Hyd No. 8 [ | Total storage used = 5,740 cuft
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
Pond No. 3 - Bed 3

Tuesday, 09 /8 /2020

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 430.50 n/a 0 0

1.00 431.50 n/a 2,802 2,802

2.00 432.50 n/a 2,802 5,604

3.00 433.50 n/a 2,802 8,406

4.00 434.50 n/a 2,802 11,208
Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [PrfRsr] [A] [B] [C] [D]

Rise (in) = 15.00 2.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 15.00 2.00 0.00 0.00 Crest El. (ft) = 433.60 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 430.50 433.00 0.00 0.00 Weir Type = Rect
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
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 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.10 280
0.20 560
0.30 841
0.40 1,121
0.50 1,401
0.60 1,681
0.70 1,961
0.80 2,242
0.90 2,522
1.00 2,802
1.10 3,082
1.20 3,362
1.30 3,643
1.40 3,923
1.50 4,203
1.60 4,483
1.70 4,763
1.80 5,044
1.90 5,324
2.00 5,604
2.10 5,884
2.20 6,164
2.30 6,445
2.40 6,725
2.50 7,005
2.60 7,285
2.70 7,565
2.80 7,846
2.90 8,126
3.00 8,406
3.10 8,686
3.20 8,966
3.30 9,247
3.40 9,527
3.50 9,807
3.60 10,087
3.70 10,367
3.80 10,648

Elevation

ft

430.50
430.60
430.70
430.80
430.90
431.00
431.10
431.20
431.30
431.40
431.50
431.60
431.70
431.80
431.90
432.00
432.10
432.20
432.30
432.40
432.50
432.60
432.70
432.80
432.90
433.00
433.10
433.20
433.30
433.40
433.50
433.60
433.70
433.80
433.90
434.00
434.10
434.20
434.30

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

Stage / Storage / Discharge Table

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00ic
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.51ic
1.29ic
2.29 oc
3.47 oc
4.82 oc
6.30 oc
7.92ic

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00ic
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic
0.09ic
0.101ic
0.11ic
0.11ic
0.12ic

CivC
cfs

PrfRsr WrA
cfs cfs

-—- 0.00
-- 0.00
--- 0.00
-—- 0.00
-- 0.00
--- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
--- 0.00
- 0.00
-- 0.00
--- 0.00
- 0.00
- 0.00
--- 0.00
- 0.00
-—- 0.00
--- 0.00
--- 0.00
-—- 0.00
- 0.00
--- 0.00
- 0.00
-—- 0.00
--- 0.00
- 0.00
-—- 0.00
- 0.42
--- 1.19
- 2.19
--- 3.37
--- 4.71
- 6.19
- 7.80

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000

Continues on next page...



Bed 3
Stage / Storage / Discharge Table

Stage Storage Elevation CivA
ft cuft ft cfs
3.90 10,928 434 .40 9.47ic
4.00 11,208 43450 10.02 ic
...End

CivB
cfs

0.09ic
0.07 ic

CivC
cfs

PrfRsr
cfs

24

Wr A
cfs

9.38s
9.94s

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

9.470
10.01



Hydrograph Report

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

Hyd. No. 10
Post Dev-Bed 4

Tuesday, 09 /8 /2020

Hydrograph type = SCS Runoff Peak discharge = 3.088 cfs

Storm frequency = 1yrs Time to peak = 11.93 hrs

Time interval = 2min Hyd. volume = 6,243 cuft

Drainage area = 1.310 ac Curve number = 86"

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN) = [(0.900 x 98) + (0.410 x 61)] / 1.310

Post Dev-Bed 4

Q (cfs) Hyd. No. 10 -- 1 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)

——— Hyd No. 10
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Hydrograph Report

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

Hyd. No. 11
Total to Bed 4

Tuesday, 09 /8 /2020

Hydrograph type = Combine Peak discharge = 3.088 cfs

Storm frequency = 1yrs Time to peak = 11.93 hrs

Time interval = 2min Hyd. volume = 6,243 cuft

Inflow hyds. = 9,10 Contrib. drain. area = 1.310 ac

Total to Bed 4

Q (cfs) Hyd. No. 11 -- 1 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 J == 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)

——— Hyd No. 11 —— Hyd No. 9 —— Hyd No. 10
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020

Hyd. No. 12

Bed 4 Routed

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 1yrs Time to peak = n/a

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 11 - Total to Bed 4 Max. Elevation = 421.50 ft

Reservoir name = Bed 4 Max. Storage = 6,243 cuft

Storage Indication method used.

Bed 4 Routed

Q (cfs) Hyd. No. 12 -- 1 Year Q (cfs)
4.00 4.00
3.00 3.00
2.00 2.00
1.00 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)

—— Hyd No. 12 —— Hyd No. 11 [ | Total storage used = 6,243 cuft
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
Pond No. 4 - Bed 4

Tuesday, 09 /8 /2020

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 420.00 n/a 0 0

1.00 421.00 n/a 4,156 4,156

2.00 422.00 n/a 4,156 8,312

3.00 423.00 n/a 4,156 12,468

4.00 424.00 n/a 4,156 16,624
Culvert / Orifice Structures Weir Structures

[A] [B] [C1 [PrfRsr] [A] [B] [C] [D]

Rise (in) = 15.00 2.00 0.00 0.00 Crest Len (ft) = 4.00 0.00 0.00 0.00
Span (in) = 15.00 2.00 0.00 0.00 Crest El. (ft) = 422.90 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 420.00 422.00 0.00 0.00 Weir Type = Rect
Length (ft) = 25.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
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 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = nla Yes No No TW Elev. (ft) = 0.00

Stage Storage
ft cuft
0.00 0
0.10 416
0.20 831
0.30 1,247
0.40 1,662
0.50 2,078
0.60 2,494
0.70 2,909
0.80 3,325
0.90 3,740
1.00 4,156
1.10 4,572
1.20 4,987
1.30 5,403
1.40 5,818
1.50 6,234
1.60 6,650
1.70 7,065
1.80 7,481
1.90 7,896
2.00 8,312
2.10 8,728
2.20 9,143
2.30 9,559
2.40 9,974
2.50 10,390
2.60 10,806
2.70 11,221
2.80 11,637
2.90 12,052
3.00 12,468
3.10 12,884
3.20 13,299
3.30 13,715
3.40 14,130
3.50 14,546
3.60 14,962
3.70 15,377
3.80 15,793

Elevation

ft

420.00
420.10
420.20
420.30
420.40
420.50
420.60
420.70
420.80
420.90
421.00
421.10
421.20
421.30
421.40
421.50
421.60
421.70
421.80
421.90
422.00
422.10
422.20
422.30
422.40
422.50
422.60
422.70
422.80
422.90
423.00
423.10
423.20
423.30
423.40
423.50
423.60
423.70
423.80

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

Stage / Storage / Discharge Table

CivA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic
0.101ic
0.53 ic
1.30ic
2.33 oc
3.49 oc
4.83 oc
6.32 oc
7.92ic
9.24 ic
9.74 ic

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01ic
0.04 ic
0.05ic
0.06 ic
0.07 ic
0.08 ic
0.08 ic
0.09ic
0.09ic
0.10ic
0.11ic
0.11ic
0.12ic
0.12ic
0.13ic
0.11ic
0.08 ic
0.07 ic

CivC
cfs

PrfRsr WrA
cfs cfs

- 0.00
- 0.00
- 0.00
o 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.00
- 0.42
- 1.19
- 2.19
- 3.37
- 4.71
- 6.19
- 7.80
- 9.16 s
- 9.67s

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

0.000
0.000
0.000

Continues on next page...



Bed 4
Stage / Storage / Discharge Table

Stage Storage Elevation CivA
ft cuft ft cfs
3.90 16,208 423.90 10.10 ic
4.00 16,624 424.00 10.39ic
...End

CivB
cfs

0.06 ic
0.06 ic

CivC
cfs

PrfRsr
cfs

29

Wr A
cfs

10.04 s
10.34 s

Wr B
cfs

WrC
cfs

Wr D
cfs

Exfil
cfs

User
cfs

Total
cfs

10.10
10.39



Hydrograph Report

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

Tuesday, 09 /8 /2020

Hyd. No. 13

Post Dev-Bed 5

Hydrograph type = SCS Runoff Peak discharge = 0.021 cfs

Storm frequency = 1yrs Time to peak = 12.00 hrs

Time interval = 2min Hyd. volume = 69 cuft

Drainage area = 0.080 ac Curve number = 61

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.69in Distribution = Typelll

Storm duration = 24 hrs Shape factor = 484

Post Dev-Bed 5

Q (cfs) Hyd. No. 13 -- 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 13
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Hydrograph Report

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

Hyd. No. 14
Total to Bed 5

Tuesday, 09 /8 /2020

Hydrograph type = Combine Peak discharge = 0.021 cfs

Storm frequency = 1yrs Time to peak = 12.00 hrs

Time interval = 2min Hyd. volume = 69 cuft

Inflow hyds. = 12,13 Contrib. drain. area = 0.080 ac

Total to Bed 5

Q (cfs) Hyd. No. 14 - 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

——— Hyd No. 14

—— Hyd No. 12 —— Hyd No. 13
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2 Tuesday, 09 /8 /2020

Hyd. No. 15

Bed 5 Routed

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 1yrs Time to peak = n/a

Time interval = 2min Hyd. volume = 0 cuft

Inflow hyd. No. = 14 - Total to Bed 5 Max. Elevation = 419.14 ft

Reservoir name = Bed 5 Max. Storage = 69 cuft

Storage Indication method used.

Bed 5 Routed

Q (cfs) Hyd. No. 15 -- 1 Year Q (cfs)
0.10 0.10
0.09 0.09
0.08 0.08
0.07 0.07
0.06 0.06
0.05 0.05
0.04 0.04
0.03 0.03
0.02 0.02
0.01 0.01
0.00 — 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)
—— Hyd No. 15 —— Hyd No. 14 [ | Total storage used = 69 cuft
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Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2019.2
Pond No. 5 - Bed 5

Tuesday, 09 /8 /2020

Pond Data
Pond storage is based on user-defined values.
Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 419.00 n/a 0 0

1.00 420.00 n/a 495 495

2.