HOUSTON CREEK STORMWATER STUDY SCOPE

IDENTIFY CURRENT DRAINAGE ISSUES

e Creek Flooding (FEMA 100-year Floodplain, Zone A)
e Localized Neighborhood Flooding (Roadways, Driveways, Yards,
Basements). Issues came to light during neighborhood site walk.

DELINEATE DRAINAGE AREA / EXISTING FEATURES

e Existing Plans, LiDar, On-site Survey, TV storm sewer inspections
e NOAA Precipitation Frequency Estimates (2-year, 24-hour storm =
3.3 inches) (100-year, 24-hour storm = 7.5 inches)

STUDY ANALYSIS

e Conveyance Capacity @ Creek Obstructions (culverts, bridges, etc.)

e Rate/ Volume Reduction (How much reduction can various
improvement provide?)

¢ Investigate Localized Flooding Issues

IDENTIFY / EVALUATE POTENTIAL IMPROVEMENTS

RECOMMENDATIONS & PRIORITIES
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Knight Road Culvert - Upstream



Knight Road - Downstream

Box Culvert in Knight Road

Open-Channel Flow Calculations - Rectangle

Q= Av
= (1.49/n)ARM2/3)SM1/2)
n= 0.013 concrete or RCP
d= 2.667 ft= 32 in (depth of rectangle)
W = 8.000 ft = 96 in (width of rectangle)
A= 21.33 ft* (Area of rectangle)
P= 21.33 ft (Wetted Perimeter)
R= 1.000 ft (Hydraulic Radius)
S= 0.0565 = 5.65%

Length = 55 ft

Top Elev= 242.02

Bottom Elev= 238.91

Q= 581.43 cfs

v= Q/A= 27.25 ft/s




PED BRIDGE 450 MARION AVE.

4’ high x 10’ wide opening available for flow.



SLAB BRIDGE 448 MARION AVE.



Box Culvert Driveway Bridge

Open-Channel Flow Calculations - Rectangle

Q= Av
= (1.49/n)ARM2/3)SM1/2)
n= 0.013 concrete or RCP
d= 4.333 ft= 52 in (depth of rectangle)
W= 11.000 ft = 132 in (width of rectangle)
A= 47.67 ft* (Area of rectangle)
P= 30.67 ft (Wetted Perimeter)
R= 1.554 ft (Hydraulic Radius)
S= 0.0575 = 5.75%

Length = 12 ft

Top Elev= 236.55

Bottom Elev= 235.86

Q= 1,757.88 cfs

v= Q/A= 36.88 ft/s




DRIVEWAY BRIDGE 446 MARION AVE.

2 RCP Pipe Culvert Driveway Bridge

Open-Channel Flow Calculations - Full or 1/2 Full Circle
Q= Av
(1.48/n)ARM2/3)SM1/2)

n= 0.013 concrete or RCP
d=D= 3.667 ft= 44 in (depth of water = diameter of pipe)
A= 5.28 ft° (Area of pipe)
P= 9.43 ft (Wetted Perimeter)
R= 0.560 ft (Hydraulic Radius)
S= 0.0567 = 5.67%
Length = 12 ft

Top Elev= 234.71
Bottom Elev= 234.03

Q= 97.88 cfs
v= Q/A= 18.54 ft/s

Total Flow Capacity = 195.8 cfs

RECOMMENDATION TO EXPLORE REPLACEMENT OR
REMOVAL TO INCREASE FLOW CAPACITY






Second Stretch of Culvert in Spring Garden Street:
One 8'x4' RCP Box

Open-Channel Flow Calculations - Rectangle

Q= Av
= (1.49/n)ARM2/3)SM1/2)

h= 0.013 concrete or RCP
d= 4.000 ft = 48 in (depth of rectangle)
W= 8.000 ft = 96 in (width of rectangle)
A= 32.00 ft® (Area of rectangle)
P= 24.00 ft (Wetted Perimeter)
R= 1.333 ft (Hydraulic Radius)
S= 0.0227 = 2.27%
Length = 391 ft

Top Elev= 210.00
Bottom Elev= 201.13

Q= 669.20 cfs
v= Q/A= 20.91 ft/s

*Capacity reduced to 250 CFS if assume rock / silted bottom.

RECOMMENDATION TO ENGAGE WITH PENNDOT REGARDING
ROUTINE MAINTENANCE TO REMOVE SEDIMENT / DEBRIS.



36” PIPES UNDER BUILDING 19 @ AMBLER YARDS

(3) 36" PIPES UNDER BUILDING #19

Open-Channel Flow Calculations - Full or 1/2 Full Circle

Q= Av
= (1.49/n)ARM2/3)S7(1/2)

n= 0.013 concrete or RCP
d=D= 3.000 ft= 36 in (depth of water = diameter of pipe)
= 7.07 ft’ (Area of pipe)
P= 9.42 ft (Wetted Perimeter)
R= 0.750 ft (Hydraulic Radius)
= 0.0152 = 1.52%
Length = 165 ft

Top Elev=202.50
Bottom Elev = 200.00

Q= 82.32 cfs
v= Q/A= 11.65 ft/s

Total Flow Capacity = 247 cfs

RECOMMENDATION TO AMBLER YARDS. EXPLORE
REPLACEMENT OF PIPES WITH BOX CULVERT TO INCREASE
CAPACITY TO MATCH DOWNSTREAM SEPTA CULVERT



Looking from Building 19 toward SEPTA



SEPTA CULVERT @ AMBLER YARDS



SEPTA CULVERT - AMBLER YARDS

Open-Channel Flow Calculations - Full or 1/2 Full Circle

Q= Av

= input value

(1.49/n)ARN2/3)S7(1/2)

= calculated value

Manning's n Values:

0.010 PVC

0.012 HDPE

0.013 concrete or RCP

0.025 corrugated metal

0.035 rip-rap and natural channels with stones and weeds

ns= 0.025 corrugated metal
d=D= 5.667 ft = 68 in (depth of water = diameter of pipe)
A= 25.22 ft’ (Area of pipe)
P= 17.80 ft (Wetted Perimeter)
R= 1.417 ft (Hydraulic Radius)
S= 0.0229 = 2.25%
Length = 52 ft

Top Elev= 196.39

Bottom Elev= 195.20

Q= 286.82 cfs

v= Q/A= 11.37 ft/s

Open-Channel Flow Calculations - Rectangle

Q= Av
= (1.49/n)ARNM2/3)S7(1/2)
n= 0.013 concrete or RCP
= 5.167 ft = 62 in (depth of rectangle)
W= 4,000 ft = 48 in (width of rectangle)
= 20.67 ft’ (Area of rectangle)
= 18.33 ft (Wetted Perimeter)
= 1.127 ft (Hydraulic Radius)
S= 0.0165 = 1.65%

Length = 51 ft

Top Elev=197.46

Bottom Elev= 196.62

Q= 329.27 cfs

v= Q/A= 15.93 ft/s

Total Flow =Q= 616.09 cfs
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Township Recommendations

Explore potential for replacement of private driveway bridge
(serves 446 Marion) to increase flow capacity. This is a private
driveway on private property. Installation of box culvert in place
of existing structure would significantly increase capacity at this
location. (Priority Level 1)

Explore roadway drainage improvements (inlets, pipes, re-grading
intersections, etc.) within area of Knight, Francis, Brookside to
alleviate street / yard flooding. Evaluate and potentially re-
contour Knight/Francis Intersection. (Priority Level 1)

Explore partnership with Wissahickon School District for
construction of new basin at corner of Houston & Knight Road and
retrofit of existing basin near admin building. These
improvements have rate / volume reduction and water quality
potential making them eligible for many grants. (Priority Level 2)

Explore partnership with Wissahickon School District for
expansion of existing dam or development of additional
stormwater detention, volume reduction, or water quality BMPs
elsewhere on WSD campus. (Priority Level 3)

Engage PennDOT regarding ongoing maintenance of Spring
Garden Street culvert (Priority Level 3)



