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I. INTRODUCTION 

Carroll Engineering Corporation (CEC) is pleased to present this report which examines the feasibility of 
various  alternatives  for  improvements  to  the  South Wayne  portion  of  Radnor  Township  to  improve 
periodic  flooding which occurs  after heavy  rainfalls.  This  area  is  traversed by  Ithan Creek which was 
historically a meandering stream with various ponds along Midland Avenue, Saint Davids Road, Pembroke 
Avenue, and Meadowbrook Avenue according to available maps dating back as far as 150 years. Since 
that  time,  there has been significant encroachment  from residential development and  the stream has 
been confined to a manmade channel which varies in geometry and composition from its headwaters in 
the vicinity of the Radnor Fire Company to Encke Park adjacent to the Radnor Township Building.  
 
From the Radnor Middle School, a main storm sewer culvert is noted to run along the southern side of 
Midland Avenue, crossing beneath the Saint Katherine of Siena School and South Aberdeen Avenue, and 
continues between the rear yards of the residential properties between Midland Avenue and Saint Davids 
Road. These areas are noted to have limited stormwater management infrastructure in the roadways and 
experience continual flooding issues during heavy rainfalls. As Ithan Creek approaches Pembroke Avenue, 
it turns south and crosses Meadowbrook Avenue and Orchard Way before proceeding east again. The 
creek continues through two (2) culverts, one at Iven Avenue, and other at the entrance of the Radnor 
Township Building. From there, Ithan Creek proceeds along the southern side of Encke Park returning to 
a typical creek composition with a natural bottom and vegetated side slopes. 
 
The purpose of this study is multi‐faceted with the following being the main goals of this Phase: 
 

1. Identify each geometrically unique portion of the stream/culvert and catalog the following: 
 

 Stream/culvert bed slope 

 Bottom width and/or culvert dimensions 

 Side slopes 
 Channel depth 
 Composition of the stream bottom 

 Manning’s ‘n’ coefficient (relative roughness constant) 
 
2. Identify the drainage area and flow rates for each design year storm for each geometrically unique 

portion of the stream/culvert.  
 

3. Complete a Manning’s calculation to demonstrate the theoretical capacity of each portion of the 
stream. 

 
4. Identify which portions of the stream/culvert may be deficient based on the capacity calculations 

and provide approximate sizing required to convey the 100‐yr storm.  
 

5. Prepare a conceptual plan for storm sewer infrastructure along Midland Avenue and Saint Davids 
Road which shall connect to the main storm sewer culvert corridor. 

 
6. Prepare a conceptual plan  for a potential  storm  sewer bypass beginning  in  the vicinity of  the 

Pembroke Avenue between  its  intersections with Midland and Saint Davids Road and  running 
southeast to Encke Park. 

  



 
II. UNIQUE STREAM / CUVERT SECTIONS: 

CEC performed a comprehensive topographic survey of the Ithan Creek Corridor and the adjacent right‐
of‐way(s) to  identify physical features such as stream geometry, storm sewers, culvert, retaining walls, 
centerline and edge of roadways, driveways, utility poles, mailboxes, fence lines, and other utilities and 
prominent features visible on the surface or marked by utility owners.  
 
Following the survey, CEC prepared an existing features plan set of the entire stream corridor which  is 
included Appendix A of this report. The existing features plan includes an index sheet to indicate where 
each sheet of the plans is located for ease of viewing.  
 
The “Ithan Creek Sections – Index Plan” included in Appendix B summarizes the thirteen (13) individual 
stream  sections  along  Ithan  Creek which were  used  as  the  basis  of  our  evaluation.  These  sections 
represent the approximate geometry of the stream for that particular reach. It should be noted that there 
are a number of minor variations in the parameters presented below (i.e., geometry, slope, etc.) for each 
reach. The  sections are  intended  to  represent  the  “best  fit” which have been  summarized below  for 
reference. 
 
  



 
SECTION 1 

Location: 
This  culvert  section  is  located  on  the  southern  side  of  Midland  Avenue  between  its 

intersection with Louella Lane and the Saint Katherine of Siena School. 

Section Material & Geometry: 
This section is composed of a 90‐ x 72‐inch brick arch culvert (see graphic representation and 

photograph from a recent Township video inspection below).  

                                    

Section Capacity and Reach Geometry: 
Length = 990 feet 

Reach slope = 0.54% ± 

Manning’s n = 0.018 

Theoretical Capacity = 339 CFS 

Drainage Area = 192 acres 

100‐year peak flow rate = 548 CFS 

50‐year peak flow rate = 449 CFS 

25‐year peak flow rate = 358 CFS 

10‐year peak flow rate = 252 CFS 

5‐year peak flow rate = 181 CFS 

2‐year peak flow rate = 98.6 CFS 

Observations/Recommendations: 
A video inspection of this closed conduit was recently commissioned by the Township which 

demonstrated that this reach  is  in relatively good condition despite  its old age (installation 

date unknown). Additionally, the theoretical carrying capacity falls somewhere between a 10‐ 

and 25‐year peak flow rate. There is a portion where the Saint Katherine of Sienna School is 

located directly over top of the culvert which is not typically considered “good practice” since 

loss  of  property  and/or  life  could  result  from  a  potential  collapse.  This  conduit  is 

recommended for consideration of eventual replacement in part to remove the conflict with 

Saint  Katherine’s,  to  replace  aging  infrastructure,  incorporate  stormwater  inlets  along 

Midland Avenue in accordance with Sheets C‐103 & C‐104 in Appendix A of this report, and 

provide  the  added  capacity  to  convey  the  100‐year  peak  flow  rate.  The  aforementioned 

design plans in Appendix presently depict the largest available concrete elliptical pipe which 

still  falls  somewhat  short of  the 100‐year peak  flow  rate  (437 CFS vs 545 CFS). However, 

alternatives  to use a  larger box culvert was ruled out due  to space  limitations of adjacent 

existing utilities and the significant cost addition for a box culvert as opposed to elliptical pipe. 

A  sketch  of  this  proposed  section  is  included  below  for  reference  and  calculations  are 



provided  in Appendix C which demonstrate  the equivalent  round pipe would nearly have 

capacity to convey the 50‐year peak flow rate. 

The Township may also elect to complete the replacement of the portion overlaid by Saint 

Katherine’s only to reduce the overall project scope.  

In any case, improvements to the open channel portion of the stream at the Saint Katherine’s 

parcel would need  to be completed concurrently  to remove approximately 2½  feet of  the 

stream bottom and  the pedestrian bridge  to provide adequate  slope  for  the  replacement 

culvert. These removals are depicted on the aforementioned Sheet C‐103.  

     

 



 

SECTION 2 
Location: 

This stream section  is  located on  the southeastern portion of  the Saint Katherine of Siena 

School parcel between the exit of Section 1 and an existing stone pedestrian bridge to the 

west of South Aberdeen Avenue. 

Section Material & Geometry: 
This section  is an approximately 5 feet wide rectangular open channel with stone walls on 

either side having an approximate height of 3.5 feet. Above the stone walls, existing grade is 

sloped back until it reaches the elevation of the adjacent South Aberdeen Avenue roadway 

(see graphic representation below). 

     

Section Capacity and Reach Geometry: 
Length = 82 feet 

Reach slope = 0.90% ± 

Manning’s n = 0.017 

Theoretical Capacity = 542 CFS 

Drainage Area = 237 acres 

100‐year peak flow rate = 626 CFS 

50‐year peak flow rate = 513 CFS 

25‐year peak flow rate = 410 CFS 

10‐year peak flow rate = 289 CFS  

5‐year peak flow rate = 208 CFS 

2‐year peak flow rate = 114 CFS 

Observations/Recommendations: 
This  portion  of  the  stream  is  in  good  condition  and  the  theoretical  carrying  capacity  is 

relatively good which falls somewhere between a 50‐ and 100‐year peak flow rate as noted 

above. However, this portion of the creek may be observed to surcharge during smaller storm 

events due to the presence of the downstream stone pedestrian bridge which forms a “choke 

point” for the stream. As you will note below, this pedestrian bridge has a theoretical capacity 

which falls between the 2‐year and 5‐year peak flow rate. 

Also as previously noted in the Section 1 discussion above, the Midland Avenue storm sewer 

replacement plans on Sheet C‐103 and C‐104 in Appendix A of this report requires that this 

portion of the stream be lowered approximately 2½ feet to allow the proposed storm sewer 

to “daylight” at the existing stream. The channel section could also be maximized at that time 

to  accommodate  the  100‐year  peak  flow  rate. A  graphic  representation  of  the  proposed 

channel  is  included above for reference and calculations are provided  in Appendix C which 

demonstrate this channel cross‐section would have sufficient capacity to convey the 100‐year 

peak flow rate. 



 

SECTION 3 
Location: 

This section  is a stone masonry pedestrian bridge over  the stream  located on  the eastern 

portion of the Saint Katherine of Siena School property. This is a decorative feature leading to 

a garden area near the intersection of Midland Avenue and South Aberdeen Avenue. 

Section Material & Geometry: 
This creek section is a 5 feet wide culvert with a 2 feet stone arch above 4 feet stacked stone 

walls (see graphic representation and photograph below). 

                                                     

Section Capacity and Reach Geometry: 
Length = 9 feet 

Reach slope = 0.35% ± 

Manning’s n = 0.017 

Theoretical Capacity = 165 CFS 

Drainage Area = 256 acres 

100‐year peak flow rate = 657 CFS 

50‐year peak flow rate = 539 CFS 

25‐year peak flow rate = 431 CFS 

10‐year peak flow rate = 305 CFS 

5‐year peak flow rate = 220 CFS 

2‐year peak flow rate = 121 CFS 

Observations/Recommendations: 
The pedestrian bridge has a theoretical capacity which falls between the 5‐yr and 10‐yr peak 

flow  rate and  is  considered  vastly undersized based on  the  tributary  flows. As previously 

noted, this likely serves as a “choke point” for the flow which is tributary to this bridge. It is 

recommended that this bridge, which is assumed to have been installed for aesthetics rather 

than serving a particular function, be removed along with the abrupt drop in the channel just 

downstream to improve flow characteristics by removing this constriction.  

Also as previously noted in the Section 1 & 2 discussion(s) above, the Midland Avenue storm 

sewer replacement plans on Sheet C‐103 and C‐104 in Appendix A of this report requires that 

that this structure be removed, and the stream be lowered approximately 2 ½ feet to allow 

the proposed storm sewer to “daylight” at the existing stream. The channel section could also 

be  maximized  at  that  time  to  accommodate  the  100‐year  peak  flow  rate.  A  graphic 

representation of the proposed channel is included above for reference and calculations are 

provided in Appendix C which demonstrate this channel cross‐section would have sufficient 

capacity to convey the 100‐year peak flow rate. 



 

SECTION 4 
Location: 

This stream section is the culvert underneath South Aberdeen Avenue to the east of the Saint 

Katherine of Siena School. 

Section Material & Geometry: 
This section is an 8 feet wide culvert with a 2.7 feet stone arch above 2 feet stacked stone 

walls (see graphic representation and photograph below). 

          

Section Capacity and Reach Geometry: 
Length = 63 feet 

Reach slope = 1.52% ± 

Manning’s n = 0.017 

Theoretical Capacity = 426 CFS 

Drainage Area = 256 acres 

100‐year peak flow rate = 657 CFS 

50‐year peak flow rate = 539 CFS 

25‐yr peak flow rate = 431 CFS  

10‐yr peak flow rate = 305 CFS 

5‐yr peak flow rate = 220 CFS 

2‐yr peak flow rate = 121 CFS 

Observations/Recommendations: 
The theoretical capacity of the stone culvert is nearly equivalent to the 25‐year peak flow rate. 
Additionally, no operational issues are known to exist. As such, it is recommended that the 
Township continue  to conduct periodic  inspections  to verify  the  integrity of  the culvert  is 
intact as is good practice.  
 
This culvert may be subject to replacement in the future largely due to its assumed advanced 
age  as  part  of  the  Township’s  general  infrastructure  replacement  programs.  The  relative 
opening could be maximized at that time to adequately pass the 100‐year peak flow rate. This 
culvert  would  be  well  suited  for  a  CON/SPAN  bridge  or  a  box  culvert.  The  graphic 
representation of the proposed box culvert is included above for reference and calculations 
are provided in Appendix C which demonstrate this culvert would have sufficient capacity to 
convey the 100‐year peak flow rate. 



 

SECTION 5 
Location: 

This closed conduit  is  located below existing grade between South Aberdeen Avenue and 

Pembroke Avenue.  It  runs along  the  rear yards of  residences having  frontage on Midland 

Avenue and Saint David’s Road. 

Section Material & Geometry: 
This creek section is a 7 feet wide culvert with a 4.8 feet brick arch (see graphic representation 

and photograph below). 

                                               

Section Capacity and Reach Geometry: 
Length = 548 feet 

Reach slope = 0.295% ± 

Manning’s n = 0.017 

Theoretical Capacity = 164 CFS 

Drainage Area = 262 acres 

100‐year peak flow rate = 668 CFS 

50‐year peak flow rate = 547 CFS 

25‐yr peak flow rate = 438 CFS 

10‐yr peak flow rate = 310 CFS  

5‐yr peak flow rate = 223 CFS 

2‐yr peak flow rate = 123 CFS 

Observations/Recommendations: 
The theoretical capacity of this closed conduit falls below the 5‐year peak flow rate and  is 

considered vastly undersized based on the tributary flows. This closed conduit likely serves as 

a  substantial “choke point” due  to  its  low  theoretical capacity and  the hydraulic  losses of 

stormwater entering a closed conduit from an open channel. Furthermore, the existing grade 

above the conduit is somewhat higher than adjacent areas which is likely due to a coverage 

issue. This results in stormwater runoff entering the rear yards of residents along Midland and 

Saint  Davids  Avenue  which  cannot  be  conveyed  by  the  conduit.  There  are  also  no 

intermediate  inlets to accept additional runoff along this entire reach. Rather, stormwater 

flow must run to the east along the rear yards of residences until it meets the open channel 

portion of the stream. 

Our recommendation would be to remove this closed conduit and replace  it with an open 

channel  having  a  bottom width  of  approximately  10½  feet, with  1:1  side  slopes,  and  an 

approximate  top  width  of  21½  feet.  Calculations  are  provided  in  Appendix  C  which 

demonstrate this channel cross‐section would have sufficient capacity to convey the 100‐year 



peak flow rate. Alternatives for smaller channels were not examined since it is not advisable 

to complete a replacement project for a channel not having sufficient capacity for the 100‐

year peak flow rate. 

Typically, new channels would be designed to have 3:1 side slopes or  less to minimize any 

bank  erosion  and  allow  for  ease  of maintenance.  However,  there  a  number  of  existing 

features which are in close proximity to the stream which preclude the channel from having 

more gradual side slopes and some that require modifications to accommodate the proposed 

channel. These existing features and/or impacts are as follows: 

 Garage at 313 Saint Davids Road (Parcel ID 36030190800) 

The existing garage in the rear yard of this parcel  is  located within 10.3 feet of the 

existing closed conduit. The proposed open channel option would effectively move 

the edge of the stream 7.5 feet closer to this garage leaving approximately 3 feet of 

separation between the top of bank and northern side of the garage. 

 Garage / SWM Facility at 321 Saint Davids Road (Parcel ID 36030190600) 
The existing garage  in  the  rear yard of  this parcel  is  located within 12  feet of  the 

existing closed conduit. The proposed open channel option would effectively move 

the edge of the stream 7.5 feet closer to this garage leaving approximately 4½ feet of 

separation between the top of bank and northern side of the garage. Additionally, the 

private stormwater  facility on  this parcel would need  to be modified  to move  the 

berm to the south by approximately 6 feet. 

 Fence at 301 Saint Davids Road (Parcel ID 36030191000) 
An existing fence line at the rear of this parcel would need to be moved to the south 
approximately 6½ feet. 

 

 Fence at 305 Saint Davids Road (Parcel ID 36030190900) 
An existing fence line at the rear of this parcel would need to be moved to the south 
approximately 4 feet. 
 

 Fence at 319 Saint Davids Road (Parcel ID 36030190700) 
An existing fence line at the rear of this parcel would need to be moved to the south 
approximately 4 feet. 
 

 Shed & Fence at 318 Midland Avenue (Parcel ID 36030179600) 
An existing fence line at the rear of this parcel would need to be moved to the north 
approximately 6 feet. Additionally, an existing shed at the southwestern corner of the 
parcel would need to be moved north by approximately 6 feet. 

 

 Utility Poles at the rear yards of residences along Saint Davids Road 
A  line of four  (4) existing utility poles along the rear yards of the residences along 
Saint Davids Road would be located at the top of the southern bank of the proposed 
open channel stream section. These limit the overall width of the proposed stream 
which would be feasible at this location. 

 
As a result of steeper side slopes being required, the proposed open channel would need to be 

installed with a  robust bank  liner which may consist of a variety of options  including grouted 

riprap, reno mattress, green gabions, etc.  

 



Additionally, the option to replace the closed conduit with open channel would require that each 

homeowner  along Midland  Avenue  and  Saint Davids  Avenue  (between  South  Aberdeen  and 

Pembrooke Avenue) grant a permanent drainage easement to facilitate the work and allow the 

Township to maintain this reach of the stream in perpetuity. The acquisition of these easements 

will likely pose as a significant challenge to the Township. 

 
   



 

 

SECTION 6 
Location: 

This  section  of  stream  is  located  between  the  endwall  of  Section  5  southwest  of  the 

intersection of Midland Avenue and Pembroke Avenue and the headwall of the closed conduit 

running to the south along Pembroke Avenue. 

Section Material & Geometry: 
This creek section is a 6 feet wide trapezoidal open channel with 3:1 slopes on the sides atop 

a stone wall ranging in height from 1‐ to 4 feet (see graphic representation below). 

 

Section Capacity and Reach Geometry: 
Length = 130 feet 

Reach slope = 1.100% ± 

Manning’s n = 0.017 

Theoretical Capacity = 659 CFS 

Drainage Area = 269 acres 

100‐year peak flow rate = 678 CFS 

50‐year peak flow rate = 556 CFS 

25‐yr peak flow rate = 445 CFS 

10‐yr peak flow rate = 315 CFS 

5‐yr peak flow rate = 227 CFS 

2‐yr peak flow rate = 125 CFS 

Observations/Recommendations: 
This portion of the stream is relatively good condition and the theoretical carrying capacity 

falls just below the 100‐year peak flow rate as noted above. As such, no major modifications 

are recommended  to  this portion of  the stream at  this  time. However,  this portion of  the 

creek may be observed to surcharge during smaller storm events due to the presence of the 

downstream  closed  conduit  running  to  the  south along Pembroke Avenue which  forms a 

“choke point” for the stream. As you will note below, this Pembroke conduit has a theoretical 

capacity just above the 5‐year peak flow rate. 

   



 

SECTION 7 
Location: 

This closed conduit is located beneath Pembroke Avenue which runs from its headwall to the 

southeast  of  the  intersection  of  Midland  Avenue  and  Pembroke  Avenue  and  exits  at 

approximately 200 feet southeast of the intersection of Pembroke Avenue and Saint Davids 

Road.  

Section Material & Geometry: 
This section is an 8 feet wide rectangular channel with 3.8 feet stone walls and a 1.7 feet stone 

arch (see graphic representation and photographs below). 

              

                                                                                        

Section Capacity and Reach Geometry: 
Length = 422 feet 

Reach slope = 0.260% ± 

Manning’s n = 0.017 

Theoretical Capacity = 234 CFS 

Drainage Area = 359 acres 

100‐year peak flow rate = 813 CFS 

50‐year peak flow rate = 556 CFS 

25‐yr peak flow rate = 445 CFS 

10‐yr peak flow rate = 315 CFS 

5‐yr peak flow rate = 227 CFS 

2‐yr peak flow rate = 125 CFS 

 

Observations/Recommendations: 
As noted above, this closed conduit has a theoretical capacity just above 5‐year peak flow rate 
and  likely serves as a “choke point” for flow along the stream. This  is also exacerbated by 
deposition in the stream at the exit of this closed conduit. This deposition of sediment and 
debris  from  years  of  erosion  has  effectively  reduced  the  overall  carrying  capacity  of  the 
Pembroke Avenue closed conduit by about 1½ feet. This is further described under Section 8 
below. A video inspection of this closed conduit was recently commissioned by the Township 
which  demonstrated  that  this  reach  is  in  relatively  good  condition  despite  its  old  age 
(installation date unknown). 
 



We recommend that this closed conduit be ultimately replaced with a  larger concrete box 
culvert beneath Pembroke Avenue. Since the alignment of the stream is such that it runs along 
Pembroke Avenue, options for open channel flow are not feasible. The proposed box culvert 
would need to be approximately 15½ feet wide by 5½ feet in height to accommodate the 100‐
year peak flow rate. A graphic representation of the proposed culvert is included below for 
reference and calculations are provided in Appendix C which demonstrate this channel cross‐
section would have sufficient capacity to convey the 100‐year peak flow rate. 

 
A parallel bypass pipe  for  this alternative would also not be hydraulicly  feasible  since  the 
largest elliptical concrete pipe available would still not provide adequate carrying capacity to 
convey the 100‐year peak flow, less the capacity of the existing conduit. Additionally, there 
would be  limited space to accommodate this alternative without the acquisition of private 
property. 
 

 
   



 
SECTION 8 

Location: 
This section of stream located between the endwall of the Pembroke Avenue conduit and the 

point where the stream crosses Meadowbrook Avenue. 

Section Material & Geometry: 
This section is a 7 feet wide rectangular open channel with 3.5 feet stone walls on the sides 

with 2:1 vegetated slopes above the walls (see graphic representation below). 

 

Section Capacity and Reach Geometry: 
Length = 321 feet 

Reach slope = 0.270% ± 

Manning’s n = 0.017 

Theoretical Capacity = 441 CFS 

Drainage Area = 359 acres 

100‐year peak flow rate = 813 CFS 

50‐year peak flow rate = 668 CFS 

25‐yr peak flow rate = 536 CFS 

10‐yr peak flow rate = 380 CFS 

5‐yr peak flow rate = 275 CFS 

2‐yr peak flow rate = 153 CFS 

Observations/Recommendations: 
As noted above, this open channel has a theoretical capacity which falls between the 10‐year 

and 25‐year peak flow rate. It was also noted that there is some deposition of sediment in the 

stream which effectively reduces the overall carrying capacity of the Pembroke Avenue closed 

conduit  by  about  1½  feet.  As  such, we  recommend  a  short‐term  project  to  remove  the 

sediment  deposition  along  approximately  320  feet  of  the  stream  to  allow  the  Pembroke 

Conduit to freely outfall and utilize its full carrying capacity.  

Long term improvements to the stream may include removal of the stone walls to incorporate 
gradually sloped banks to increase overall capacity. However, these improvements may not 
be  completely  warranted  since  this  area  is  encompassed  by  the  100‐year  floodplain  as 
identified by FEMA. As such, these areas are likely to be inundated during the 100‐year peak 
flow rate anyway. A graphic representation of the proposed channel  is  included above for 
reference and calculations are provided in Appendix C which demonstrate this channel cross‐
section would have sufficient capacity to convey the 100‐year peak flow rate. 
 
 

   



 

SECTION 9 
Location: 

This culvert is located beneath Meadowbrook Avenue. 

Section Material & Geometry: 
This culvert section is an 11 feet wide 4 feet tall stone arch culvert (see graphic representation 

and photograph below).  

                              

Section Capacity and Reach Geometry: 
Length = 33 feet 

Measured Reach Slope: ‐0.1% 

Mean Reach slope = 0.27% ± 

Manning’s n = 0.017 

Theoretical Capacity = 165 CFS 

Drainage Area = 390 acres 

100‐year peak flow rate = 858 CFS 

50‐year peak flow rate = 705 CFS 

25‐yr peak flow rate = 566 CFS 

10‐yr peak flow rate = 402 CFS 

5‐yr peak flow rate = 292 CFS  

2‐yr peak flow rate = 162 CFS 

Observations/Recommendations: 
The theoretical capacity of this culvert is nearly equivalent to the 2‐year peak flow rate and is 
considered  vastly  undersized  based  on  the  tributary  flows.  This  culvert  likely  serves  as  a 
substantial  “choke  point”  due  to  its  low  theoretical  capacity  and  the  hydraulic  losses  of 
stormwater entering a closed conduit from an open channel. 
 
It is recommended that the Township continue to conduct periodic inspections to verify the 
integrity of the culvert is intact as is good practice. The Township should also plan to replace 
culvert in the future largely due to its assumed advanced age as part of the Township’s general 
infrastructure replacement programs. The relative opening of the culvert could be maximized 
at that time to adequately pass the 100‐year peak flow rate. This would result in the culvert 
being wider (approximately 23 to 24 feet) while maintaining its somewhat limited height at 4 
feet. A graphic  representation  is  included above  for  the proposed box  culvert option and 
calculations  are  provided  in  Appendix  C  of  this  report which  demonstrate  the  proposed 
section has sufficient capacity to convey the 100‐year peak flow rate. This culvert would be 
well suited for a CON/SPAN bridge system or twin box culverts. 

   



 
SECTION 10 

Location: 
This section of stream located between Meadowbrook Avenue and Orchard Way. 

Section Material & Geometry: 
This section is a 5 feet wide trapezoidal open channel with 2:1 vegetated slopes on the sides 

(see graphic representation below). 

 

Section Capacity and Reach Geometry: 
Length = 250 feet 

Reach slope = 0.99% ± 

Manning’s n = 0.024 

Theoretical Capacity = 554 CFS 

Drainage Area = 397 acres 

100‐year peak flow rate = 867 CFS 

50‐year peak flow rate = 712 CFS 

25‐yr peak flow rate = 572 CFS 

10‐yr peak flow rate = 406 CFS 

5‐yr peak flow rate = 295 CFS 

2‐yr peak flow rate = 164 CFS 

Observations/Recommendations: 
The theoretical capacity of this section falls between the 10‐year and 25‐year peak flow rate. 

This only considers flow to the approximate top of bank. In situ, excess flow would inundate 

the areas surrounding the open channel.  

The Township could complete a project to increase the dimensions of the stream to have a 

bottom width of 8 feet, 3:1 side slopes, and approximately 32 feet top width to accommodate 

the 100‐year peak  flow  rate and better confine  flow  to  the channel only. However,  these 

improvements may not be completely warranted since this area is encompassed by the 100‐

year floodplain as identified by FEMA. As such, the stream is likely to be inundated during the 

100‐year peak flow rate anyway. As such, no improvements are recommended at this time. 

In any case, a graphic representation of the proposed channel is included below for reference 
and calculations are provided  in Appendix C which demonstrate this channel cross‐section 
would have sufficient capacity to convey the 100‐year peak flow rate. 
 

 



 

SECTION 11 
Location: 

This section of stream located between Meadowbrook Avenue and Orchard Way. 

Section Material & Geometry: 
This section is a 6.5 feet wide trapezoidal open channel with a 1:1 vegetated slopes on the 

western side and a 3 feet stone wall on the eastern side (see graphic representation below). 

 

Section Capacity and Reach Geometry: 
Length = 210 feet 

Reach slope = 0.99% ± 

Manning’s n = 0.024 

Theoretical Capacity = 429 CFS 

Drainage Area = 403 acres 

100‐year peak flow rate = 875 CFS 

50‐year peak flow rate = 720 CFS 

25‐yr peak flow rate = 578 CFS 

10‐yr peak flow rate = 411 CFS 

5‐yr peak flow rate = 298 CFS 

2‐yr peak flow rate = 166 CFS 

Observations/Recommendations: 
The theoretical capacity of this section falls between the 10‐year and 25‐year peak flow rate. 

This only considers flow to the approximate top of bank. In situ, excess flow would inundate 

the areas surrounding the open channel.  

The  Township  could  complete  a  project  to  increase  the  dimensions  of  the  stream  to 

accommodate  the  100‐year  peak  flow  rate  and  better  confine  flow  to  the  channel  only. 

However,  these  improvements  may  not  be  completely  warranted  since  this  area  is 

encompassed by the 100‐year floodplain as identified by FEMA. As such, the stream is likely 

to be inundated during the 100‐year peak flow rate anyway. As such, no improvements are 

recommended at this time. 

In any case, a graphic representation of the proposed channel is included above in the Section 
10 description for reference and calculations are provided in Appendix C which demonstrate 
this channel cross‐section would have sufficient capacity to convey the 100‐year peak flow 
rate. 
 

 

   



 

SECTION 12 
Location: 

This section is a brick and stone arch culvert beneath Orchard Way. 

Section Material & Geometry: 
This section is a 10 feet wide culvert with 2 feet walls and a 4 feet brick and stone arch (see 

graphic representation and photograph below). 

              

Section Capacity and Reach Geometry: 
Length = 32 feet 

Reach mean slope = 0.92% (mean slope of channel before and after) 

Reach measured slope = ‐2.469% 

Manning’s n = 0.017 

Theoretical Capacity = 579 CFS 

Drainage Area = 409 acres 

100‐year peak flow rate = 884 CFS 

50‐year peak flow rate = 727 CFS 

25‐yr peak flow rate = 584 CFS 

10‐yr peak flow rate = 415 CFS  

5‐yr peak flow rate = 301 CFS 

2‐yr peak flow rate = 168 CFS 

Observations/Recommendations: 
The theoretical capacity of the stone culvert falls between the 10‐year and 25‐year peak flow 
rate. It is recommended that the Township continue to conduct periodic inspections to verify 
the  integrity of the culvert  is  intact, as  is good practice. The Township should also plan to 
replace culvert in the future largely due to its assumed advanced age as part of the Township’s 
general  infrastructure  replacement programs. The  relative opening could be maximized at 
that time to adequately pass the 100‐year peak flow rate. The profile of Meadowbrook Drive 
may also require modifications to eliminate the hump at the culvert. This culvert would be 
well  suited  for  a  CON/SPAN  bridge  or  similar  system.  The  graphic  representation  of  the 
proposed  box  culvert  is  included  above  for  reference  and  calculations  are  provided  in 
Appendix C which demonstrate this culvert would have sufficient capacity to convey the 100‐
year peak flow rate. 
 

 
   



 
SECTION 13 

Location: 
This section of stream located between Orchard Way and Iven Avenue. 

Section Material & Geometry: 
This section is an approximately 10’ wide trapezoidal open channel with 1:1 vegetated slopes 

on the sides (see graphic representation below). 

 

Section Capacity and Reach Geometry: 
Length = 1,323 feet 

Reach slope = 0.62% ± 

Manning’s n = 0.024 

Theoretical Capacity = 1,216 CFS 

Drainage Area = 524 acres 

100‐year peak flow rate = 1,040 CFS 

50‐year peak flow rate = 858 CFS 

25‐yr peak flow rate = 691 CFS 

10‐yr peak flow rate = 493 CFS 

5‐yr peak flow rate = 359 CFS 

2‐yr peak flow rate = 201 CFS 

 
Observations/Recommendations: 

The theoretical capacity of this section appears to be adequate for the 100‐year peak flow 

rate. However, the surrounding areas may still be observed to periodically flood since this 

reach  is encompassed by the 100‐year floodplain as  identified by FEMA. As such, no major 

modifications are recommended to this portion of the stream at this time. 

   



 

SECTION 14 
Location: 

This section is a stone arch culvert beneath Iven Avenue. 

Section Material & Geometry: 
This section is a 10 feet wide culvert with 4½ feet stone arch (see graphic representation and 

photograph below). 

                                       

Section Capacity and Reach Geometry: 

Length = 25 feet 

Measured Reach Slope = ‐0.8% 

Mean Reach slope = 1.1% ± 

Manning’s n = 0.017 

Theoretical Capacity = 352 CFS 

Drainage Area = 531 acres 

100‐year peak flow rate = 1,040 CFS 

50‐year peak flow rate = 858 CFS 

25‐yr peak flow rate = 691 CFS 

10‐yr peak flow rate = 493 CFS 

5‐yr peak flow rate = 359 CFS  

2‐yr peak flow rate = 201 CFS 

 
Observations/Recommendations: 

The theoretical capacity of this culvert is nearly equivalent to the 5‐year peak flow rate and is 

considered  vastly  undersized  based  on  the  tributary  flows.  This  culvert  likely  serves  as  a 

substantial  “choke  point”  due  to  its  low  theoretical  capacity  and  the  hydraulic  losses  of 

stormwater entering a closed conduit from an open channel. It was also noted that there is 

some deposition of  sediment  in  the  stream which effectively  reduces  the overall  carrying 

capacity of the Iven Avenue closed conduit by about 1 foot. As such, we recommend a short‐

term project to remove the sediment deposition along approximately 60 feet of the stream 

to allow  the  Iven Avenue culvert  to  freely outfall and utilize  its  full carrying capacity. This 

would be an advantageous time to also to remove any sediment in the adjacent corrugated 

metal pipe beneath the Township Building entrance drive (Section 15). 

It is recommended the Township replace this culvert in the future to increase the opening size 
to adequately pass the 100‐year peak flow rate and reduce any flooding upstream due to this 
constriction.  This would  result  in  the  culvert  being wider  (approximately  14  feet) while 
maintaining  its  somewhat  limited height  at 4½  feet. A  graphic  representation  is  included 
above for the proposed box culvert option and calculations are provided in Appendix C of this 



report which demonstrate the proposed section has sufficient capacity to convey the 100‐
year peak  flow  rate.  This  culvert would be well  suited  for  a CON/SPAN bridge or  similar 
system. 

   



 

SECTION 15 
Location: 

This section is a corrugated metal culvert beneath the Township Building Entrance Drive. 

Section Material & Geometry: 
This  section  is an 8  feet by 6  feet  corrugated metal pipe  (see graphic  representation and 

photograph below). 

                                       

Section Capacity and Reach Geometry: 

Length = 33 feet 

Mean Reach slope = 1.0% ± 

Manning’s n = 0.019 

Theoretical Capacity = 393 CFS 

Drainage Area = 531 acres 

100‐year peak flow rate = 1,040 CFS 

50‐year peak flow rate = 858 CFS 

25‐yr peak flow rate = 691 CFS 

10‐yr peak flow rate = 493 CFS 

5‐yr peak flow rate = 359 CFS 

2‐yr peak flow rate = 201 CFS 

 
Observations/Recommendations: 

The theoretical capacity of this culvert is nearly equivalent to the 5‐year peak flow rate and is 

considered  vastly  undersized  based  on  the  tributary  flows.  This  culvert  likely  serves  as  a 

substantial  “choke  point”  due  to  its  low  theoretical  capacity  and  the  hydraulic  losses  of 

stormwater entering a closed conduit from an open channel.  

It is recommended the Township replace this culvert in the future to increase the opening size 

to adequately pass the 100‐year peak flow rate and reduce any flooding upstream due to this 

constriction. This would  result  in  the culvert being wider  (approximately 14  feet) which  is 

similar to what would be required at the culvert crossing Iven Avenue directly upstream. A 

graphic  representation  is  included  under  Section  14  above  for  the  proposed  box  culvert 

option and  calculations are provided  in Appendix C of  this  report which demonstrate  the 

proposed section has sufficient capacity to convey the 100‐year peak flow rate. This culvert 

would be well suited for a CON/SPAN bridge or similar system. 

   



 
III. CONCEPTUAL STORM SEWER IMPROVEMENTS: 

CEC performed an evaluation of Midland Avenue between its intersection with Louella Avenue and 

Pembroke Avenue and provided plans for conceptual storm sewer  improvements  in Appendix A of 

this  report.  This was  also  completed  for  Saint  Davids  Road  between  its  intersection with  South 

Aberdeen Avenue  and  Pembroke Avenue.  These  two  (2)  roadways were  previously  identified  by 

municipal personnel as being susceptible to flooding as there was little to no storm sewer present on 

either roadway. 

Stormwater improvements along Midland Avenue were broken into two (2) separate portions. The 

first of which is located between the intersection of Midland Avenue and South Aberdeen Avenue and 

the  intersection of Midland Avenue and Pembroke Avenue. Sheets C‐101 and C‐102  in Appendix A 

depict the improvements along this portion of Midland Avenue which proposes a series of stormwater 

inlets on the north and south side of the roadway which ultimately discharge to the open channel 

portion of the stream before  it enters the Pembroke Avenue closed conduit.  Inlets were spaced at 

approximately 100  feet and two  (2) existing city  inlets as well as one  (1) stormwater manhole are 

proposed  to  be  replaced  at  the  intersection  of  Midland  Avenue  and  Pembroke  Avenue.  This 

stormwater  system  provides  a means  for  conveying  runoff  from  the  roadway  to  the  receiving 

watercourse and does not result in any additional impervious surfaces. 

The second portion of Midland Avenue considered is located between its intersections with Louella 

Avenue and South Aberdeen Avenue. Sheets C‐103 and C‐104 of Appendix A depict the existing brick 

culvert along Midland Avenue being replaced with the largest elliptical concrete pipe available which 

is  equivalent  to  an  84‐inch  diameter  round  pipe.  This  is  likely  the  largest  size  pipe  that  can  be 

accommodated  in  this area due  to existing cover available and  the adjacent existing utilities. This 

alternative  proposes  to modify  the  existing  alignment  to  remove  the  portion  beneath  the  Saint 

Katherines of Sienna School and outfall to the existing open channel on the eastern portion of this 

parcel. This  requires  that  the existing pedestrian bridge be  removed, and  the  stream  lowered by 

approximately 2½ feet. Inlets were spaced at approximately 100 feet on the north and south side of 

Midland Avenue with three (3) existing city inlets being replaced. 

The conceptual stormwater for Saint Davids Road is included on Sheet C‐105 in the Appendix A of this 

report. The alignment runs west to east with inlets spaced at approximately 100 feet on the north and 

south side of the roadway and ultimately discharges into the Pembroke conduit where a tie‐in will be 

required. 

   



 

IV. EVALUATION OF STORM SEWER BYPASS: 

CEC  performed  an  evaluation  of  a  potential  storm  sewer  bypass  beginning  in  the  vicinity  of  the 

Pembroke Avenue between its intersections with Midland and Saint Davids Road and running east to 

Encke Park. Survey data was obtained in various areas in Encke Park which was used to determine if 

there was sufficient slope to accommodate a gravity bypass line. Multiple alignments were examined 

which the bypass could follow as well as two (2) separate locations for the intake. The alternatives 

considered were as follows: 

1.  Primary  Stormwater Bypass Route  –  This  alignment  begins  southwest  of  the  intersection  of 

Midland Avenue and Pembroke Avenue where the stream enters the Pembroke closed conduit. 

From there the bypass would follow the Pembroke Avenue roadway south, proceed east along 

Saint Davids Road, and continue south along Orchard Way / Meadowbrook Circle. An easement 

would  be  required  from  the  resident  adjacent  from  the  Township  Building  Entrance  to 

accommodate the bypass between Meadowbrook Circle and Iven Avenue. Lastly the pipe would 

proceed to the area designated for a potential future basin in the “Driving Range” portion of Encke 

Park. 

2.  Alternate 1: Stormwater Bypass Route – This alignment begins southwest of the intersection of 

Midland Avenue and Pembroke Avenue where the stream enters the Pembroke closed conduit. 

From there the bypass would follow the Pembroke Avenue roadway south, proceed east along 

Saint Davids Road, and continue south along Saint Davids Court. An easement would be required 

from the Radnor Crossing Apartment accommodate the bypass between Saint Davids Court and 

Iven Avenue. Lastly the pipe would proceed to the area designated for a potential future basin in 

the “Driving Range” portion of Encke Park. 

3.  Alternate 2: Stormwater Bypass Route – This alignment follows  largely the same alignment as 

the Primary Stormwater Bypass Route noted above with the exception that the  location of the 

intake is moved to an alternate location at Saint Katherines of Sienna School Property. 

4.  Alternate 3: Stormwater Bypass Route – This alignment is directly parallel to the existing stream 

alignment. 

 
Each alternate was determined to not be feasible due to a variety of reasons listed below. 

 
1. The  Pembroke  closed  conduit  has  capacity  for  approximately  234  CFS which  is  deficient  by 

approximately 579 CFS. As such, the proposed gravity bypass would need to exceed the largest 

elliptical  concrete  pipe  available.  For  purposes  of  simplicity,  the  various  bypass  profiles  in 

Appendix F depict an 84‐inch pipe. 

 

2. Coverage is an insurmountable issue for each bypass alternative. This ranges from coverage being 

far too great with the deepest excavations ranging from 92 feet and 26 feet for the primary bypass 

and  alternate  1  respectively.  Additionally,  the  gravity  bypass  has  insufficient  cover  for  each 

alternative as you approach Encke Park leaving large swaths of the pipe exposed. Incorporating 

additional fill to provide coverage over the pipe would be prohibited since it would result in the 

placement of fill in the 100‐year flood plain areas as identified by FEMA. 

 



3. Although there is technically sufficient fall for the gravity bypass, the receiving regional detention 

basin would presumably fill with stormwater and create submerged outfall for the gravity bypass. 

This would  limit  the hydraulic  capacity of  the  gravity  bypass  therefore negating  its  ability  to 

sufficiently bypass flow. 

 

4. Appendix F: also depicts a pressure pipe alternative for each alignment as well. However, this was 

simply provided for anecdotal reasons as the flow required to be pumped (579 CFS or 260,000 

gallons per minute) would  result  in a pump station Six‐Times  larger  than  the  largest  regional 

wastewater  Pumping  Station  known  to  this  office  (Totem  Road  Pump  Station)  having  an 

approximate capacity of 42,000 gallons per minute. A pump station of this size with associated 

force main would be on the order of $30 million. 

 

5. A joint permit for the installation of a stormwater gravity bypass would not be able to be obtained 

due  to  regulations  governing  improvement  to  Waters  of  the  Commonwealth.  These  DEP 

regulations  typically  discourage  confining  streams  to  closed  conduits,  and  rather,  encourage 

improvements to existing watercourses which provide added capacity/cross‐sectional area and 

return them to their natural state (i.e., open channels, gradual vegetated banks, etc.).  

 

6. Costs would also be prohibitively expensive for a parallel gravity bypass of the stream with the 

3,600 linear feet of 84‐inch diameter gravity estimated at approximately $3.6 million to construct. 
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 1 - Brick Arch Culvert

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.54
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 3.75, 106.00)-(2.00, 105.50, 0.017)-(1.33, 105.00, 0.017)-(0.78, 104.50, 0.017)-(0.50, 104.00, 0.017)-(7.50, 100.00, 0.017)-(7.50, 103.00, 0.017)
-(7.00, 104.00, 0.017)-(6.72, 104.50, 0.017)-(6.17, 105.00, 0.017)-(5.50, 105.50, 0.017)-(3.75, 106.00, 0.017)

Highlighted
Depth (ft) =  6.00
Q (cfs) =  339.20
Area (sqft) =  38.27
Velocity (ft/s) =  8.86
Wetted Perim (ft) =  23.68
Crit Depth, Yc (ft) =  3.89
Top Width (ft) =  0.00
EGL (ft) =  7.22

-1 0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 21 2022

Section 2 - Stone Wall Channel (Saint Katherines)

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.90
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  12

(Sta, El, n)-(Sta, El, n)...
( 0.00, 106.00)-(6.00, 103.50, 0.024)-(8.00, 103.50, 0.017)-(8.00, 100.00, 0.017)-(13.00, 100.00, 0.017)-(13.00, 103.50, 0.017)-(14.50, 103.50, 0.024)
-(18.00, 106.00, 0.024)

Highlighted
Depth (ft) =  6.00
Q (cfs) =  541.88
Area (sqft) =  50.63
Velocity (ft/s) =  10.70
Wetted Perim (ft) =  26.30
Crit Depth, Yc (ft) =  6.00
Top Width (ft) =  18.00
EGL (ft) =  7.78
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Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 3 - Pedestrian Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.35
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 3.00, 106.00)-(2.50, 106.00, 0.017)-(1.25, 105.50, 0.017)-(5.00, 100.00, 0.017)-(5.00, 104.00, 0.017)-(3.75, 105.50, 0.017)-(2.50, 106.00, 0.017)

Highlighted
Depth (ft) =  6.00
Q (cfs) =  165.30
Area (sqft) =  26.25
Velocity (ft/s) =  6.30
Wetted Perim (ft) =  19.60
Crit Depth, Yc (ft) =  3.24
Top Width (ft) =  0.00
EGL (ft) =  6.62
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Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 28 2022

Section 4 - Aberdeen Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  1.52
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 5.00, 104.70)-(4.00, 104.70, 0.017)-(2.00, 104.20, 0.017)-(1.00, 103.70, 0.017)-(8.00, 100.00, 0.017)-(8.00, 102.00, 0.017)-(7.00, 103.70, 0.017)
-(6.00, 104.20, 0.017)-(4.00, 104.70, 0.017)

Highlighted
Depth (ft) =  4.70
Q (cfs) =  425.98
Area (sqft) =  31.40
Velocity (ft/s) =  13.57
Wetted Perim (ft) =  22.30
Crit Depth, Yc (ft) =  4.04
Top Width (ft) =  0.00
EGL (ft) =  7.56

-1 0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 28 2022

Section 5 - South Aberdeen Conduit

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.30
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 4.00, 104.80)-(3.50, 104.80, 0.017)-(2.50, 104.70, 0.017)-(1.00, 103.80, 0.017)-(7.00, 100.00, 0.017)-(7.00, 102.00, 0.017)-(6.00, 103.70, 0.017)
-(4.50, 104.70, 0.017)-(3.50, 104.80, 0.017)-(3.00, 104.80, 0.017)

Highlighted
Depth (ft) =  4.80
Q (cfs) =  164.15
Area (sqft) =  27.93
Velocity (ft/s) =  5.88
Wetted Perim (ft) =  20.59
Crit Depth, Yc (ft) =  2.53
Top Width (ft) =  0.00
EGL (ft) =  5.34

-1 0 1 2 3 4 5 6 7 8

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 21 2022

Section 6 - Open Channel Before Pembroke Conduit

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  1.10
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  11

(Sta, El, n)-(Sta, El, n)...
( 0.00, 105.50)-(4.00, 101.50, 0.024)-(5.00, 101.50, 0.024)-(5.00, 100.00, 0.017)-(10.00, 100.00, 0.017)-(10.00, 101.50, 0.024)-(11.00, 101.50, 0.024)
-(15.00, 105.50, 0.024)

Highlighted
Depth (ft) =  5.50
Q (cfs) =  658.80
Area (sqft) =  51.50
Velocity (ft/s) =  12.79
Wetted Perim (ft) =  21.31
Crit Depth, Yc (ft) =  5.50
Top Width (ft) =  15.00
EGL (ft) =  8.04
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Section

99.00 -1.00

100.00 0.00
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105.00 5.00

106.00 6.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 28 2022

Section 7 - Pembroke Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.26
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 3.50, 105.50)-(4.00, 105.50, 0.017)-(2.00, 105.00, 0.017)-(8.00, 100.00, 0.017)-(8.00, 103.80, 0.017)-(6.00, 105.00, 0.017)-(4.00, 105.50, 0.017)
-(3.50, 105.50, 0.017)

Highlighted
Depth (ft) =  5.50
Q (cfs) =  234.17
Area (sqft) =  38.60
Velocity (ft/s) =  6.07
Wetted Perim (ft) =  24.39
Crit Depth, Yc (ft) =  2.99
Top Width (ft) =  0.00
EGL (ft) =  6.07

-1 0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 8 - Reach Between Pembroke Conduit and Meadowbrook Culvert

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.27
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 0.00, 106.50)-(6.00, 103.50, 0.024)-(7.00, 103.50, 0.024)-(7.00, 100.00, 0.017)-(14.00, 100.00, 0.017)-(14.00, 103.50, 0.024)-(15.00, 103.50, 0.024)
-(21.00, 106.50, 0.024)

Highlighted
Depth (ft) =  6.50
Q (cfs) =  440.99
Area (sqft) =  69.50
Velocity (ft/s) =  6.35
Wetted Perim (ft) =  29.42
Crit Depth, Yc (ft) =  5.22
Top Width (ft) =  21.00
EGL (ft) =  7.13

-5 0 5 10 15 20 25 30

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 28 2022

Section 9 - Meadowbrook Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.27
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 6.00, 104.00)-(5.50, 104.00, 0.017)-(3.00, 103.50, 0.017)-(1.50, 102.50, 0.017)-(11.00, 100.00, 0.017)-(9.50, 102.50, 0.017)-(8.00, 103.50, 0.017)
-(5.50, 104.00, 0.017)-(5.00, 104.00, 0.017)

Highlighted
Depth (ft) =  4.00
Q (cfs) =  164.91
Area (sqft) =  31.50
Velocity (ft/s) =  5.24
Wetted Perim (ft) =  25.54
Crit Depth, Yc (ft) =  1.98
Top Width (ft) =  0.00
EGL (ft) =  4.43

-2 0 2 4 6 8 10 12 14

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Sta (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 10

Trapezoidal
Bottom Width (ft) =  5.00
Side Slopes (z:1) =  2.00, 2.00
Total Depth (ft) =  4.00
Invert Elev (ft) =  100.00
Slope (%) =  0.99
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  4.00
Q (cfs) =  553.78
Area (sqft) =  52.00
Velocity (ft/s) =  10.65
Wetted Perim (ft) =  22.89
Crit Depth, Yc (ft) =  4.00
Top Width (ft) =  21.00
EGL (ft) =  5.76

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Reach (ft)
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Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 11 - Southern Reach Between Meadowbrook Avenue and Orchard Way

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.99
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 0.00, 104.00)-(4.00, 100.00, 0.024)-(11.50, 100.00, 0.024)-(11.50, 103.00, 0.017)-(12.50, 103.00, 0.017)-(13.50, 104.00, 0.024)

Highlighted
Depth (ft) =  4.00
Q (cfs) =  428.56
Area (sqft) =  39.50
Velocity (ft/s) =  10.85
Wetted Perim (ft) =  18.57
Crit Depth, Yc (ft) =  4.00
Top Width (ft) =  13.50
EGL (ft) =  5.83

-2 0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Apr 28 2022

Section 12 - Orchard Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  0.92
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 5.50, 106.00)-(5.00, 106.00, 0.017)-(3.00, 105.50, 0.017)-(1.50, 104.50, 0.017)-(10.00, 100.00, 0.017)-(10.00, 102.00, 0.017)-(8.50, 104.50, 0.017)
-(7.00, 105.50, 0.017)-(5.00, 106.00, 0.017)-(4.50, 106.00, 0.017)

Highlighted
Depth (ft) =  6.00
Q (cfs) =  578.81
Area (sqft) =  47.75
Velocity (ft/s) =  12.12
Wetted Perim (ft) =  27.56
Crit Depth, Yc (ft) =  4.55
Top Width (ft) =  0.00
EGL (ft) =  8.28

-1 0 1 2 3 4 5 6 7 8 9 10 11

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 13 - Reach Between Orchard Way and Iven Avenue

Trapezoidal
Bottom Width (ft) =  11.00
Side Slopes (z:1) =  3.00, 2.00
Total Depth (ft) =  5.00
Invert Elev (ft) =  100.00
Slope (%) =  0.62
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  5.00
Q (cfs) =  1,216
Area (sqft) =  117.50
Velocity (ft/s) =  10.35
Wetted Perim (ft) =  37.99
Crit Depth, Yc (ft) =  5.00
Top Width (ft) =  36.00
EGL (ft) =  6.67

0 5 10 15 20 25 30 35 40 45 50

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, May 26 2022

Section 14 - Iven Bridge

User-defined
Invert Elev (ft) =  100.00
Slope (%) =  1.10
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 5.50, 104.50)-(5.00, 104.50, 0.017)-(3.00, 104.00, 0.017)-(1.50, 103.00, 0.017)-(10.00, 100.00, 0.017)-(8.50, 103.00, 0.017)-(7.00, 104.00, 0.017)
-(5.00, 104.50, 0.017)-(4.50, 104.50, 0.017)

Highlighted
Depth (ft) =  4.50
Q (cfs) =  351.89
Area (sqft) =  32.00
Velocity (ft/s) =  11.00
Wetted Perim (ft) =  24.44
Crit Depth, Yc (ft) =  3.41
Top Width (ft) =  0.00
EGL (ft) =  6.38

-1 0 1 2 3 4 5 6 7 8 9 10 11

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Sta (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 1 2022

Section 15 - Township Entrance Bridge 72x96 ECP

User-defined
Invert Elev (ft) =  97.00
Slope (%) =  1.00
N-Value = Composite

Calculations
Compute by: Q vs Depth
No. Increments =  1

(Sta, El, n)-(Sta, El, n)...
( 4.00, 103.00)-(3.00, 102.90, 0.019)-(2.00, 102.60, 0.019)-(1.00, 101.98, 0.019)-(1.00, 98.02, 0.019)-(2.00, 97.40, 0.019)-(3.00, 97.10, 0.019)
-(4.00, 97.00, 0.019)-(5.00, 97.10, 0.019)-(6.00, 97.40, 0.019)-(7.00, 98.02, 0.019)-(8.00, 100.00, 0.019)-(7.00, 101.98, 0.019)-(6.00, 102.60, 0.019)
-(5.00, 102.90, 0.019)-(4.00, 103.00, 0.019)

Highlighted
Depth (ft) =  6.00
Q (cfs) =  393.05
Area (sqft) =  35.92
Velocity (ft/s) =  10.94
Wetted Perim (ft) =  21.78
Crit Depth, Yc (ft) =  4.84
Top Width (ft) =  0.00
EGL (ft) =  7.86

-1 0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

96.00 -1.00

97.00 0.00

98.00 1.00

99.00 2.00

100.00 3.00

101.00 4.00

102.00 5.00

103.00 6.00

104.00 7.00

Sta (ft)
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Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 1 (Equivalent Circular Pipe) - Elliptical Proposed

Circular
Diameter (ft) =  7.00

Invert Elev (ft) =  100.00
Slope (%) =  0.80
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  7.00
Q (cfs) =  437.03
Area (sqft) =  38.48
Velocity (ft/s) =  11.36
Wetted Perim (ft) =  21.99
Crit Depth, Yc (ft) =  5.49
Top Width (ft) =  0.00
EGL (ft) =  9.00

0 1 2 3 4 5 6 7 8 9

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

107.00 7.00

108.00 8.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 22 2022

Section 2 & 3 Proposed

Rectangular
Bottom Width (ft) =  11.50
Total Depth (ft) =  5.00

Invert Elev (ft) =  100.00
Slope (%) =  0.90
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  5.00
Q (cfs) =  650.97
Area (sqft) =  57.50
Velocity (ft/s) =  11.32
Wetted Perim (ft) =  21.50
Crit Depth, Yc (ft) =  4.64
Top Width (ft) =  11.50
EGL (ft) =  6.99

0 2 4 6 8 10 12 14 16

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 4 Proposed

Rectangular
Bottom Width (ft) =  8.00
Total Depth (ft) =  4.70

Invert Elev (ft) =  100.00
Slope (%) =  1.52
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  4.70
Q (cfs) =  677.46
Area (sqft) =  37.60
Velocity (ft/s) =  18.02
Wetted Perim (ft) =  17.40
Crit Depth, Yc (ft) =  4.70
Top Width (ft) =  8.00
EGL (ft) =  9.75

0 1 2 3 4 5 6 7 8 9 10

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 5 Proposed

Trapezoidal
Bottom Width (ft) =  10.50
Side Slopes (z:1) =  1.00, 1.00
Total Depth (ft) =  5.50
Invert Elev (ft) =  100.00
Slope (%) =  0.30
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  5.50
Q (cfs) =  672.06
Area (sqft) =  88.00
Velocity (ft/s) =  7.64
Wetted Perim (ft) =  26.06
Crit Depth, Yc (ft) =  4.36
Top Width (ft) =  21.50
EGL (ft) =  6.41

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 22 2022

Section 7 Proposed

Rectangular
Bottom Width (ft) =  15.50
Total Depth (ft) =  5.50

Invert Elev (ft) =  100.00
Slope (%) =  0.26
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  5.50
Q (cfs) =  828.36
Area (sqft) =  85.25
Velocity (ft/s) =  9.72
Wetted Perim (ft) =  26.50
Crit Depth, Yc (ft) =  4.47
Top Width (ft) =  15.50
EGL (ft) =  6.97

0 2 4 6 8 10 12 14 16 18 20

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 22 2022

Section 8 Proposed

Trapezoidal
Bottom Width (ft) =  9.50
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  5.00
Invert Elev (ft) =  100.00
Slope (%) =  0.27
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  5.00
Q (cfs) =  816.24
Area (sqft) =  122.50
Velocity (ft/s) =  6.66
Wetted Perim (ft) =  41.12
Crit Depth, Yc (ft) =  4.09
Top Width (ft) =  39.50
EGL (ft) =  5.69

0 5 10 15 20 25 30 35 40 45 50

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 22 2022

Section 9 Proposed

Rectangular
Bottom Width (ft) =  23.50
Total Depth (ft) =  4.00

Invert Elev (ft) =  100.00
Slope (%) =  0.27
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  10

Highlighted
Depth (ft) =  4.00
Q (cfs) =  885.28
Area (sqft) =  94.00
Velocity (ft/s) =  9.42
Wetted Perim (ft) =  31.50
Crit Depth, Yc (ft) =  3.54
Top Width (ft) =  23.50
EGL (ft) =  5.38

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Friday, Apr 22 2022

Section 10 & 11 Proposed

Trapezoidal
Bottom Width (ft) =  8.00
Side Slopes (z:1) =  3.00, 3.00
Total Depth (ft) =  4.00
Invert Elev (ft) =  100.00
Slope (%) =  0.99
N-Value =  0.024

Calculations
Compute by: Q vs Depth
No. Increments =  8

Highlighted
Depth (ft) =  4.00
Q (cfs) =  884.34
Area (sqft) =  80.00
Velocity (ft/s) =  11.05
Wetted Perim (ft) =  33.30
Crit Depth, Yc (ft) =  4.00
Top Width (ft) =  32.00
EGL (ft) =  5.90

0 5 10 15 20 25 30 35 40 45

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Apr 27 2022

Section 12 Proposed

Rectangular
Bottom Width (ft) =  10.00
Total Depth (ft) =  5.75

Invert Elev (ft) =  100.00
Slope (%) =  0.92
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  5.75
Q (cfs) =  929.17
Area (sqft) =  57.50
Velocity (ft/s) =  16.16
Wetted Perim (ft) =  21.50
Crit Depth, Yc (ft) =  5.75
Top Width (ft) =  10.00
EGL (ft) =  9.81

0 1 2 3 4 5 6 7 8 9 10 11 12

Elev (ft) Depth (ft)
Section

99.00 -1.00

100.00 0.00

101.00 1.00

102.00 2.00

103.00 3.00

104.00 4.00

105.00 5.00

106.00 6.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Tuesday, May 31 2022

Section 14 Proposed

Rectangular
Bottom Width (ft) =  14.00
Total Depth (ft) =  4.50

Invert Elev (ft) =  326.15
Slope (%) =  1.00
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  4.50
Q (cfs) =  1,078
Area (sqft) =  63.00
Velocity (ft/s) =  17.12
Wetted Perim (ft) =  23.00
Crit Depth, Yc (ft) =  4.50
Top Width (ft) =  14.00
EGL (ft) =  9.06

0 2 4 6 8 10 12 14 16 18

Elev (ft) Depth (ft)
Section

325.00 -1.15

326.00 -0.15

327.00 0.85

328.00 1.85

329.00 2.85

330.00 3.85

331.00 4.85

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Jun 1 2022

Section 15 Proposed

Rectangular
Bottom Width (ft) =  14.00
Total Depth (ft) =  4.50

Invert Elev (ft) =  326.15
Slope (%) =  1.00
N-Value =  0.017

Calculations
Compute by: Q vs Depth
No. Increments =  1

Highlighted
Depth (ft) =  4.50
Q (cfs) =  1,078
Area (sqft) =  63.00
Velocity (ft/s) =  17.12
Wetted Perim (ft) =  23.00
Crit Depth, Yc (ft) =  4.50
Top Width (ft) =  14.00
EGL (ft) =  9.06

0 2 4 6 8 10 12 14 16 18

Elev (ft) Depth (ft)
Section

325.00 -1.15

326.00 -0.15

327.00 0.85

328.00 1.85

329.00 2.85

330.00 3.85

331.00 4.85

Reach (ft)



  

21-1990 (Dividers.doc) 

 
 
 
 
 
 
 
 
 
 
 

APPENDIX D: DRAINAGE AREA MAPS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Louella Ave

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220408132014135000

Clicked Point (Latitude, Longitude): 40.04270, -75.38503

Time: 2022-04-08 09:20:33 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/8/2022, 9:35 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
cpeterson
Typewritten Text
SECTION 1



Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.3 square miles

FOREST Percentage of area covered by forest 0.8068 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.426 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.3 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 98.6 ft^3/s

20-percent AEP flood 181 ft^3/s

10-percent AEP flood 252 ft^3/s

4-percent AEP flood 358 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/8/2022, 9:35 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

2-percent AEP flood 449 ft^3/s

1-percent AEP flood 548 ft^3/s

0.5-percent AEP flood 657 ft^3/s

0.2-percent AEP flood 820 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.3 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 0.8068 percent 5.1 100

URBAN Percent Urban 97.426 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/8/2022, 9:35 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.137 ft^3/s

Base Flow 25 Year Recurrence Interval 0.122 ft^3/s

Base Flow 50 Year Recurrence Interval 0.114 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/8/2022, 9:35 AM
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StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421114051027000

Clicked Point (Latitude, Longitude): 40.04250, -75.38192

Time: 2022-04-21 07:41:10 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 7:44 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
cpeterson
Typewritten Text
SECTION 2



Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.37 square miles

FOREST Percentage of area covered by forest 0.7453 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.5365 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.37 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 114 ft^3/s

20-percent AEP flood 208 ft^3/s

10-percent AEP flood 289 ft^3/s

4-percent AEP flood 410 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 7:44 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

2-percent AEP flood 513 ft^3/s

1-percent AEP flood 626 ft^3/s

0.5-percent AEP flood 749 ft^3/s

0.2-percent AEP flood 934 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.37 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 0.7453 percent 5.1 100

URBAN Percent Urban 97.5365 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 7:44 AM
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http://usgs.gov/
http://usgs.gov/
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Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.169 ft^3/s

Base Flow 25 Year Recurrence Interval 0.15 ft^3/s

Base Flow 50 Year Recurrence Interval 0.14 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/21/2022, 7:44 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/


StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421115131591000

Clicked Point (Latitude, Longitude): 40.04217, -75.38140

Time: 2022-04-21 07:51:51 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 7:56 AM

http://usgs.gov/
http://usgs.gov/
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http://usgs.gov/
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SECTION 3 & 4



Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.4 square miles

FOREST Percentage of area covered by forest 0.7858 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.6038 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.4 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 121 ft^3/s

20-percent AEP flood 220 ft^3/s

10-percent AEP flood 305 ft^3/s

4-percent AEP flood 431 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 7:56 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

2-percent AEP flood 539 ft^3/s

1-percent AEP flood 657 ft^3/s

0.5-percent AEP flood 786 ft^3/s

0.2-percent AEP flood 980 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.4 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 0.7858 percent 5.1 100

URBAN Percent Urban 97.6038 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 7:56 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.183 ft^3/s

Base Flow 25 Year Recurrence Interval 0.163 ft^3/s

Base Flow 50 Year Recurrence Interval 0.152 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/21/2022, 7:56 AM
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South Aberdeen

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220408133756708000

Clicked Point (Latitude, Longitude): 40.04192, -75.38117

Time: 2022-04-08 09:38:17 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/8/2022, 9:45 AM
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.41 square miles

FOREST Percentage of area covered by forest 0.763 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.6733 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.41 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 123 ft^3/s

20-percent AEP flood 223 ft^3/s

10-percent AEP flood 310 ft^3/s

4-percent AEP flood 438 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/8/2022, 9:45 AM
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http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

2-percent AEP flood 547 ft^3/s

1-percent AEP flood 668 ft^3/s

0.5-percent AEP flood 799 ft^3/s

0.2-percent AEP flood 995 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.41 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 0.763 percent 5.1 100

URBAN Percent Urban 97.6733 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/8/2022, 9:45 AM

http://usgs.gov/
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http://usgs.gov/
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http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.188 ft^3/s

Base Flow 25 Year Recurrence Interval 0.167 ft^3/s

Base Flow 50 Year Recurrence Interval 0.155 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/8/2022, 9:45 AM
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StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421120419748000

Clicked Point (Latitude, Longitude): 40.04160, -75.37902

Time: 2022-04-21 08:04:46 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 8:06 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.42 square miles

FOREST Percentage of area covered by forest 0.9185 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.3838 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.42 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 125 ft^3/s

20-percent AEP flood 227 ft^3/s

10-percent AEP flood 315 ft^3/s

4-percent AEP flood 445 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 8:06 AM
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http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

2-percent AEP flood 556 ft^3/s

1-percent AEP flood 678 ft^3/s

0.5-percent AEP flood 811 ft^3/s

0.2-percent AEP flood 1010 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.42 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 0.9185 percent 5.1 100

URBAN Percent Urban 97.3838 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 8:06 AM

http://usgs.gov/
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http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.192 ft^3/s

Base Flow 25 Year Recurrence Interval 0.171 ft^3/s

Base Flow 50 Year Recurrence Interval 0.159 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/21/2022, 8:06 AM
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StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421122115687000

Clicked Point (Latitude, Longitude): 40.04148, -75.37874

Time: 2022-04-21 08:21:39 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 8:23 AM
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.56 square miles

FOREST Percentage of area covered by forest 1.8149 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 96.3424 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.56 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 153 ft^3/s

20-percent AEP flood 275 ft^3/s

10-percent AEP flood 380 ft^3/s

4-percent AEP flood 536 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 8:23 AM
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Statistic Value Unit

2-percent AEP flood 668 ft^3/s

1-percent AEP flood 813 ft^3/s

0.5-percent AEP flood 971 ft^3/s

0.2-percent AEP flood 1210 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.56 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.8149 percent 5.1 100

URBAN Percent Urban 96.3424 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 8:23 AM
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Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.259 ft^3/s

Base Flow 25 Year Recurrence Interval 0.23 ft^3/s

Base Flow 50 Year Recurrence Interval 0.215 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/21/2022, 8:23 AM
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Meadowbrook Avenue

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220408134617690000

Clicked Point (Latitude, Longitude): 40.03948, -75.37846

Time: 2022-04-08 09:46:37 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/8/2022, 10:05 AM
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.61 square miles

FOREST Percentage of area covered by forest 1.643 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 96.6889 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.61 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 162 ft^3/s

20-percent AEP flood 292 ft^3/s

10-percent AEP flood 402 ft^3/s

4-percent AEP flood 566 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/8/2022, 10:05 AM
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Statistic Value Unit

2-percent AEP flood 705 ft^3/s

1-percent AEP flood 858 ft^3/s

0.5-percent AEP flood 1020 ft^3/s

0.2-percent AEP flood 1270 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.61 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.643 percent 5.1 100

URBAN Percent Urban 96.6889 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/
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Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.282 ft^3/s

Base Flow 25 Year Recurrence Interval 0.251 ft^3/s

Base Flow 50 Year Recurrence Interval 0.234 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/

4 of 4 4/8/2022, 10:05 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/


StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421122557678000

Clicked Point (Latitude, Longitude): 40.03928, -75.37838

Time: 2022-04-21 08:26:17 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 8:27 AM
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.62 square miles

FOREST Percentage of area covered by forest 1.6241 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 96.7268 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.62 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 164 ft^3/s

20-percent AEP flood 295 ft^3/s

10-percent AEP flood 406 ft^3/s

4-percent AEP flood 572 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 8:27 AM
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Statistic Value Unit

2-percent AEP flood 712 ft^3/s

1-percent AEP flood 867 ft^3/s

0.5-percent AEP flood 1030 ft^3/s

0.2-percent AEP flood 1290 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.62 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.6241 percent 5.1 100

URBAN Percent Urban 96.7268 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 8:27 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.286 ft^3/s

Base Flow 25 Year Recurrence Interval 0.255 ft^3/s

Base Flow 50 Year Recurrence Interval 0.237 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/
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http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/
http://pubs.usgs.gov/sir/2006/5130/


StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421131051758000

Clicked Point (Latitude, Longitude): 40.03867, -75.37827

Time: 2022-04-21 09:11:19 -0400

StreamStats https://streamstats.usgs.gov/ss/
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.63 square miles

FOREST Percentage of area covered by forest 1.6062 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 96.7631 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.63 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 166 ft^3/s

20-percent AEP flood 298 ft^3/s

10-percent AEP flood 411 ft^3/s

4-percent AEP flood 578 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 9:12 AM
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Statistic Value Unit

2-percent AEP flood 720 ft^3/s

1-percent AEP flood 875 ft^3/s

0.5-percent AEP flood 1050 ft^3/s

0.2-percent AEP flood 1300 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.63 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.6062 percent 5.1 100

URBAN Percent Urban 96.7631 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 9:12 AM
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Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.291 ft^3/s

Base Flow 25 Year Recurrence Interval 0.259 ft^3/s

Base Flow 50 Year Recurrence Interval 0.241 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/
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StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421131528718000

Clicked Point (Latitude, Longitude): 40.03801, -75.37810

Time: 2022-04-21 09:15:58 -0400

StreamStats https://streamstats.usgs.gov/ss/
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Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.64 square miles

FOREST Percentage of area covered by forest 1.5837 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 96.8083 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.64 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 168 ft^3/s

20-percent AEP flood 301 ft^3/s

10-percent AEP flood 415 ft^3/s

4-percent AEP flood 584 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/

2 of 4 4/21/2022, 9:18 AM
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Statistic Value Unit

2-percent AEP flood 727 ft^3/s

1-percent AEP flood 884 ft^3/s

0.5-percent AEP flood 1060 ft^3/s

0.2-percent AEP flood 1310 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.64 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.5837 percent 5.1 100

URBAN Percent Urban 96.8083 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 9:18 AM
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Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.296 ft^3/s

Base Flow 25 Year Recurrence Interval 0.263 ft^3/s

Base Flow 50 Year Recurrence Interval 0.245 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/
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StreamStats Report

Basin Characteristics

Parameter Code Parameter Description Value Unit

Region ID: PA

Workspace ID: PA20220421131929315000

Clicked Point (Latitude, Longitude): 40.03716, -75.37434

Time: 2022-04-21 09:19:58 -0400

StreamStats https://streamstats.usgs.gov/ss/

1 of 4 4/21/2022, 9:22 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
cpeterson
Typewritten Text
SECTION 13,14,15



Parameter Code Parameter Description Value Unit

CARBON Percentage of area of carbonate rock 0 percent

DRNAREA Area that drains to a point on a stream 0.83 square miles

FOREST Percentage of area covered by forest 1.2205 percent

PRECIP Mean Annual Precipitation 45 inches

URBAN Percentage of basin with urban development 97.4841 percent

Peak-Flow Statistics Parameters   [Peak Flow Region 4 SIR 2019 5094]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.83 square miles 1.2 512

CARBON Percent Carbonate 0 percent 0 68.5

Peak-Flow Statistics Disclaimers   [Peak Flow Region 4 SIR 2019 5094]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Peak-Flow Statistics Flow Report   [Peak Flow Region 4 SIR 2019 5094]

Statistic Value Unit

50-percent AEP flood 201 ft^3/s

20-percent AEP flood 359 ft^3/s

10-percent AEP flood 493 ft^3/s

4-percent AEP flood 691 ft^3/s

StreamStats https://streamstats.usgs.gov/ss/
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Statistic Value Unit

2-percent AEP flood 858 ft^3/s

1-percent AEP flood 1040 ft^3/s

0.5-percent AEP flood 1240 ft^3/s

0.2-percent AEP flood 1540 ft^3/s

Peak-Flow Statistics Citations

Roland, M.A., and Stuckey, M.H.,2019, Development of regression equations for the estimation of flood flows at ungaged

streams in Pennsylvania: U.S. Geological Survey Scientific Investigations Report 2019–5094, 36 p. (https:// doi.org/10.3133

/sir20195094)

Base Flow Statistics Parameters   [Statewide Mean and Base Flow]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.83 square miles 2.26 1720

PRECIP Mean Annual Precipitation 45 inches 33.1 50.4

CARBON Percent Carbonate 0 percent 0 99

FOREST Percent Forest 1.2205 percent 5.1 100

URBAN Percent Urban 97.4841 percent 0 89

Base Flow Statistics Disclaimers   [Statewide Mean and Base Flow]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with unknown errors.

Base Flow Statistics Flow Report   [Statewide Mean and Base Flow]

StreamStats https://streamstats.usgs.gov/ss/

3 of 4 4/21/2022, 9:22 AM

http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/
http://usgs.gov/


Statistic Value Unit

Base Flow 10 Year Recurrence Interval 0.382 ft^3/s

Base Flow 25 Year Recurrence Interval 0.34 ft^3/s

Base Flow 50 Year Recurrence Interval 0.317 ft^3/s

Base Flow Statistics Citations

Stuckey, M.H.,2006, Low-flow, base-flow, and mean-flow regression equations for Pennsylvania streams: U.S. Geological

Survey Scientific Investigations Report 2006-5130, 84 p. (http://pubs.usgs.gov/sir/2006/5130/)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose

for which the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release

by the U.S. Geological Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all

computer systems, nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to

rigorous review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is

made by the USGS or the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty.

Furthermore, the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its

authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S.

Government.

Application Version: 4.8.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.1.2

StreamStats https://streamstats.usgs.gov/ss/
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NOAA Atlas 14, Volume 2, Version 3
Location name: Wayne, Pennsylvania, USA*

Latitude: 40.0409°, Longitude: -75.3788°
Elevation: 351.26 ft**

* source: ESRI Maps
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 4.18
(3.84-4.55)

4.97
(4.57-5.41)

5.83
(5.34-6.34)

6.43
(5.89-7.00)

7.14
(6.50-7.76)

7.62
(6.90-8.29)

8.09
(7.30-8.82)

8.50
(7.62-9.29)

8.95
(7.97-9.83)

9.30
(8.21-10.2)

10-min 3.34
(3.07-3.63)

3.98
(3.66-4.33)

4.67
(4.28-5.08)

5.14
(4.71-5.59)

5.69
(5.18-6.19)

6.07
(5.50-6.60)

6.43
(5.80-7.00)

6.73
(6.04-7.36)

7.09
(6.30-7.78)

7.32
(6.46-8.07)

15-min 2.78
(2.56-3.02)

3.33
(3.07-3.63)

3.94
(3.61-4.28)

4.33
(3.97-4.72)

4.80
(4.38-5.23)

5.12
(4.64-5.57)

5.42
(4.88-5.90)

5.66
(5.08-6.19)

5.94
(5.28-6.52)

6.13
(5.40-6.76)

30-min 1.91
(1.75-2.07)

2.30
(2.12-2.51)

2.80
(2.56-3.04)

3.14
(2.88-3.42)

3.56
(3.24-3.87)

3.86
(3.49-4.20)

4.15
(3.74-4.52)

4.41
(3.96-4.82)

4.73
(4.20-5.19)

4.96
(4.38-5.47)

60-min 1.19
(1.09-1.29)

1.44
(1.33-1.57)

1.79
(1.64-1.95)

2.04
(1.87-2.22)

2.37
(2.16-2.58)

2.61
(2.37-2.84)

2.86
(2.58-3.11)

3.09
(2.77-3.38)

3.39
(3.02-3.72)

3.62
(3.20-3.99)

2-hr 0.712
(0.650-0.780)

0.864
(0.791-0.946)

1.08
(0.984-1.18)

1.24
(1.13-1.36)

1.45
(1.31-1.59)

1.62
(1.46-1.77)

1.79
(1.60-1.96)

1.96
(1.74-2.15)

2.18
(1.91-2.40)

2.36
(2.04-2.60)

3-hr 0.518
(0.474-0.568)

0.628
(0.574-0.689)

0.785
(0.716-0.860)

0.905
(0.823-0.991)

1.06
(0.962-1.17)

1.19
(1.07-1.30)

1.32
(1.18-1.44)

1.45
(1.28-1.59)

1.62
(1.41-1.79)

1.75
(1.51-1.94)

6-hr 0.323
(0.296-0.356)

0.391
(0.358-0.430)

0.487
(0.444-0.535)

0.564
(0.513-0.619)

0.672
(0.606-0.736)

0.759
(0.679-0.831)

0.851
(0.754-0.932)

0.946
(0.830-1.04)

1.08
(0.931-1.19)

1.19
(1.01-1.32)

12-hr 0.195
(0.179-0.216)

0.236
(0.216-0.261)

0.296
(0.269-0.327)

0.345
(0.313-0.381)

0.417
(0.374-0.459)

0.477
(0.424-0.525)

0.543
(0.476-0.598)

0.613
(0.531-0.677)

0.715
(0.606-0.793)

0.801
(0.666-0.891)

24-hr 0.113
(0.104-0.124)

0.136
(0.125-0.149)

0.171
(0.157-0.187)

0.200
(0.183-0.218)

0.242
(0.220-0.264)

0.277
(0.251-0.302)

0.315
(0.284-0.343)

0.356
(0.319-0.387)

0.416
(0.368-0.452)

0.466
(0.408-0.506)

2-day 0.065
(0.060-0.071)

0.079
(0.072-0.086)

0.099
(0.091-0.108)

0.116
(0.105-0.126)

0.139
(0.126-0.152)

0.158
(0.143-0.173)

0.179
(0.161-0.195)

0.201
(0.180-0.219)

0.233
(0.206-0.253)

0.258
(0.228-0.282)

3-day 0.046
(0.042-0.050)

0.055
(0.051-0.061)

0.069
(0.064-0.076)

0.081
(0.074-0.088)

0.097
(0.088-0.106)

0.110
(0.100-0.120)

0.125
(0.112-0.136)

0.140
(0.125-0.152)

0.161
(0.143-0.176)

0.179
(0.158-0.195)
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Note: Our recommendations for proposed improvements to the stream / culverts are for the 100-yr storm intensity (2.86 inches per hour for the 1 hour storm)
which exceeds the 10-year 1hour rainfall intensityof 2.04 which was previously noted by Meliora to be most attributable to localized flooding.



4-day 0.036
(0.033-0.040)

0.044
(0.040-0.048)

0.055
(0.050-0.060)

0.063
(0.058-0.069)

0.076
(0.069-0.083)

0.086
(0.078-0.094)

0.097
(0.088-0.106)

0.109
(0.098-0.119)

0.126
(0.112-0.137)

0.139
(0.123-0.152)

7-day 0.024
(0.022-0.026)

0.029
(0.027-0.032)

0.036
(0.033-0.039)

0.041
(0.038-0.045)

0.050
(0.045-0.054)

0.056
(0.051-0.061)

0.063
(0.058-0.069)

0.071
(0.064-0.077)

0.081
(0.073-0.089)

0.090
(0.080-0.098)

10-day 0.019
(0.018-0.021)

0.023
(0.021-0.025)

0.028
(0.026-0.030)

0.032
(0.030-0.035)

0.038
(0.035-0.041)

0.042
(0.039-0.046)

0.047
(0.043-0.051)

0.052
(0.047-0.056)

0.059
(0.053-0.064)

0.065
(0.058-0.070)

20-day 0.013
(0.012-0.014)

0.015
(0.014-0.017)

0.018
(0.017-0.020)

0.021
(0.019-0.022)

0.024
(0.022-0.026)

0.026
(0.025-0.028)

0.029
(0.027-0.031)

0.031
(0.029-0.034)

0.035
(0.032-0.037)

0.037
(0.034-0.040)

30-day 0.011
(0.010-0.011)

0.013
(0.012-0.013)

0.015
(0.014-0.016)

0.016
(0.016-0.017)

0.019
(0.018-0.020)

0.020
(0.019-0.021)

0.022
(0.021-0.023)

0.023
(0.022-0.025)

0.026
(0.024-0.027)

0.027
(0.025-0.029)

45-day 0.009
(0.009-0.010)

0.011
(0.010-0.011)

0.012
(0.012-0.013)

0.014
(0.013-0.014)

0.015
(0.014-0.016)

0.016
(0.015-0.017)

0.017
(0.016-0.018)

0.018
(0.017-0.019)

0.020
(0.018-0.021)

0.021
(0.019-0.022)

60-day 0.008
(0.008-0.009)

0.010
(0.009-0.010)

0.011
(0.010-0.012)

0.012
(0.011-0.013)

0.013
(0.013-0.014)

0.014
(0.013-0.015)

0.015
(0.014-0.016)

0.016
(0.015-0.017)

0.017
(0.016-0.018)

0.018
(0.017-0.018)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.
Please refer to NOAA Atlas 14 document for more information.
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APPENDIX F: STORM SEWER BYPASS PLANS 
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