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1.0 INTRODUCTION 

This report has been prepared for the 222 Church Road project, a residential subdivision 
development located in Cheltenham Township, Montgomery County, PA. This report 
summarizes the stormwater management design and calculations for the approval of the municipal 
land development application and procurement of the Pennsylvania Department of 
Environmental Protection’s (PADEP) National Pollutant Discharge Elimination System 
(NPDES) Permit. This report shall accompany the PCSM Plans (Plans) for the project (“PCSM 
Plan” sheets contained within the “Final Subdivision & Land Development Plan for 222 Church 
Road”. The plans and this report shall be considered the overall stormwater management plan for 
the project.  

The plans and report were prepared by the staff of Robert E. Blue Consulting Engineers, P.C. 
under the direction of Robert E. Blue Jr., P.E. The measures shown have been designed in 
accordance with the guidelines of PADEP, the County Conservation District, and municipal 
regulations.  

Formal Education 

Associates Degree in Architectural Design from Temple University, 1970  

Bachelors of Science: Civil Engineering from Temple University, 1972 

Pennsylvania Licensed Professional Engineer since 1977 Lic.No.: PE26169-E 

Pennsylvania Licensed Land Surveyor since 1982  Lic.No.: SU1323A 

Most recently approved plans include: 

• The Shoppes at South Abington 
(South Abington Township, Lackawanna County, PA 2020) 

• 1950 Skippack Pike – Blue Bell Storage 
(Whitpain Township, Montgomery County, PA 2020) 

• Royal Farms #195 
(Marple Township, Delaware County, PA 2019) 

• Royal Farms #234 
(Collegeville Borough, Montgomery County, PA 2019) 

• Kidz Konnect Daycare 
(Whitpain Township, Montgomery County, PA 2018) 

• Royal Farm #132 
(Towamencin Township, Montgomery County, PA 2017) 

• Dooley Residence 
(Whitemarsh Township, Montgomery County, PA, 2017)  
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2.0 PROJECT/SITE BACKGROUND INFORMATION 

The site consists of land identified as 222 Church Road located in Cheltenham Township, 
Montgomery County, PA. The project proposes to subdivide the existing property into ten (10) 
separate parcels and includes an extension of Harrison Avenue to create a cul-de-sac. Lots 1 thru 
4 and 6 thru 8 will be developed into proposed single-family dwellings that front the new extension 
of Harrison Avenue. Lot 5 will be developed into a proposed single-family dwelling that fronts 
Church Road (Sr 2023). Lot 9 will remain as an existing dwelling and include a proposed trail 
extension to connect to the existing Tookany Creek Trail. Lot 10 will remain as open space and 
be dedicated to Cheltenham Township. Each proposed dwelling includes a driveway for access to 
the attached garage, a lead walk from the driveway to the front door of the dwelling, and a patio 
at the rear of the dwelling. An above ground infiltration basin is proposed at the southern end of 
the development that spans across the rear of Lots 6 thru 8. The NPDES project site boundary 
and limits of earth disturbance for the project have been defined on the accompanying “PCSM 
Plan” sheets contained within the “Final Subdivision & Land Development Plan for 222 Church 
Road”. 

The development site is within the Tacony Creek-Frankford Creed watershed (A.K.A. Tookany 
Creek), which is a tributary of the Delaware River. A portion of the development site drains 
overland directly to Tookany Creek which is located within the adjacent Township-owned 
property to the south of the subject development. The remainder of the development site drains 
overland to on-site wetlands which drain overland into the Tookany Creek. The receiving waters 
have a stream classification, pursuant to PA Chapter 93, of WWF (Warm Water Fishery) and MF 
(Migratory Fish). FEMA Flood Insurance Rate Maps indicate that the 100-year Floodplain of 
Tookany Creek extends into the southern portion of the property designated as Lot 10 and is fully 
outside of the development area with the exception of the proposed trail connection and sanitary 
sewer replacement. 

Natural Resources – A site evaluation has been performed by a wetland scientist and determined 
that regulated waters, including wetlands, are present within the subject property. These surface 
waters have been depicted on the accompanying Land Development Plans and are located outside 
of any development and earth disturbance activities. 

A Pennsylvania Natural Diversity Inventory (PNDI) report was prepared on June 27, 2023 and 
indicates that there are no known impacts. 

Drainage Conditions – In general, the site drains in a southerly direction towards the Tookany 
Creek. The project has been determined to contain two (2) distinct study points, defined as Point 
of Discharge (POD) #1 and POD #2. POD #1 has been defined as the portion of the site that 
drains to Tookany Creek upstream of the recently constructed Township trail crossing of Tookany 
Creek and coincides with the discharge location of the proposed above ground infiltration basin 
(BMP ID 001) located along the rear of Lots 6 thru 8. POD #2 has been defined as the portion 
of the site that drains to the on-site wetland (Wetland A) and ultimately Tookany Creek 
downstream of the recently constructed Township trail crossing of Tookany Creek. In the existing 
conditions, both POD’s receive primarily sheet flow and shallow concentrated flow from the 
upland residential properties. There are no distinct stormwater facilities or outfalls that drain to 
these POD’s in the existing conditions. 

In the proposed conditions, the same general drainage patterns are maintained to the greatest 
extent possible and the locations of POD #1 and POD #2 remain the same. Some of the area 
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that was tributary to POD #2 in the existing conditions will be directed towards the BMP ID 001 
in the proposed conditions and subsequently POD #1. POD #2 will continue to receive primarily 
sheet flow and shallow concentrated flow from upland residential properties in the proposed 
conditions. The proposed stormwater management program provides an overall reduction in peak 
rate and volume of runoff to the receiving waters. 

Infiltration and Geological Studies – Infiltration testing at the site was performed by Penn’s Trail 
Environmental, LLC detailed in a report issued on February 2, 2022 which has been included as 
an appendix within this report. As part of the investigation, 6 test pits were dug across the site 
which yielded favorable conditions for infiltration. Test Pits (TP) #5 and #6, specifically, are 
located within the footprint of the proposed above ground infiltration basin (BMP ID 001) and 
yielded rates of 0.43 and 4.11 inches per hour, respectively. A factor of safety of 2 was applied to 
these raw test rates and the geomean was utilized in accordance with the PADEP BMP Manual 
which resulted in a design infiltration rate of 0.66 inches per hour. The infiltration tests performed 
in TP#5 and TP#6 were within 1 foot of the proposed infiltration elevation of BMP ID 001.  

3.0 DISCUSSION OF BEST MANAGEMENT PRACTICES 

The project proposes the use of various BMPs to meet the design requirements both during and 
post construction. Items of implementation include: 

Erosion and Sediment Control BMPs: 

• Rock Construction Entrance: Two rock construction entrances will be installed to 
provide a stabilized site access from both Church Road and Harrison Avenue.  

• Pumped Water Filter Bags:  Filter bags will be utilized as needed to pump water out of 
low areas during construction. 

• Concrete Washout:  All excess concrete products and mixed concrete will be contained 
within the washout area to prevent pollution during rain events. 

• Compost Filter Socks: In areas where minimal runoff is expected, compost filter socks 
are proposed to intercept construction runoff and filter before discharge from the site. 
The perimeter of the disturbance areas will be installed with Compost Socks which are an 
ABACT device for use to control siltation concerns of the watersheds TMDL 
requirements.  

• Erosion Control Blanket: All slopes at a grade of 3:1 or steeper will be installed with 
slope protection matting to prevent unnecessary erosion of graded areas. Matting will also 
be installed within the permanent emergency spillway of Sediment Trap #1/BMP ID 001 
to prevent erosion should the spillway be activated. 

• Sediment Trap/Compost Filter Sock Sediment Trap:  A sediment trap is proposed to 
detain sediment laden runoff prior to discharging from the site.  Detaining the runoff 
allows for sediment and other pollutants to settle out within the trap prior to the 
stormwater discharging from the site. 

• Riprap Aprons:  Riprap aprons will be installed at all pipe discharge locations to prevent 
accelerated erosion that would otherwise result from the concentrated runoff. 
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• Temporary Topsoil Stockpile: A topsoil stockpile has been provided on site to provide 
a location to store topsoil. 

 

Post-Construction Stormwater Management 

• Raingarden/Bioretention Basin (BMP ID 001): The proposed installation a 
bioretention basin will provide storage of runoff allowing for evapotranspiration and 
infiltration of runoff in accordance with volume, peak rate, and water quality requirements. 
This facility has been designed to infiltrate a specified volume of runoff while still 
dewatering sooner than 72 hours after the end of the design storm.  

Design Methodologies – The project was designed in accordance with the local ordinance 
regulations for Cheltenham Township including, but not limited to, the Subdivision and Land 
Development Ordinance, the Zoning Ordinance and the Stormwater Management Ordinance; 
and the requirements of the Pennsylvania Department of Environmental Protection to procure 
the NPDES permit. 

Erosion & Sediment Pollution Control – The following reference materials and manuals were 
used in the design of the erosion control measures.  

• Erosion and Sediment Pollution Control Program Manual, Department of Environmental 
Protection, dated March 2012.  

Stormwater Management – The following reference materials and manuals were used in the 
design of the stormwater management system.  

• Cheltenham Township Stormwater Management Ordinance and SALDO 

• Urban Hydrology for Small Watersheds – TR55, U.S. Sept of Agriculture, Natural 
Resources Conservation Service, Conservation Engineering Division, dated June 1986 
(TR55) 

• Erosion and Sediment Pollution Control Program Manual, Department of Environmental 
Protection – Bureau of Watershed Management, dated March 2012 (E&S Manual)  

• Pennsylvania Stormwater Best Management Practices, Department of Environmental 
Protection – Bureau of Watershed Management, dated December 30, 2006 (BMP Manual) 

Programs, Applications, and References – To perform the necessary calculations the following 
programs were utilized to generate the variables and outputs.  

• Hydraflow Hydrographs Extension for Autodesk Civil 3D by Autodesk, Inc.  v2023 
• Stormwater Studio 2022 v3.0.0.29 
• AutoCAD Civil3D 2023 

 

Precipitation intensity and depth for the design storms used in the supporting calculations was 
obtained from NOAA Atlas 14, Volume 2, Version 3 for the area in question.  
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4.0 POST CONSTRUCTION STORMWATER MANAGEMENT DESIGN 

The following shall illustrate that the design of this site meets or exceeds the requirements of the 
appropriate agencies necessary for the approval of the stormwater management systems and 
issuance of related permits.  

4.1 Pre-Development Runoff Rate Analysis 

In general, the site drains in a southerly direction towards the Tookany Creek. The project has 
been determined to contain two (2) distinct study points, defined as Point of Discharge (POD) 
#1 and POD #2. POD #1 has been defined as the portion of the site that drains to Tookany 
Creek upstream of the recently constructed Township trail crossing of Tookany Creek and 
coincides with the discharge location of the proposed above ground infiltration basin (BMP ID 
001) located along the rear of Lots 6 thru 8. POD #2 has been defined as the portion of the site 
that drains to the on-site wetland (Wetland A) and ultimately Tookany Creek downstream of the 
recently constructed Township trail crossing of Tookany Creek. In the existing conditions, both 
POD’s receive primarily sheet flow and shallow concentrated flow from the upland residential 
properties. There are no distinct stormwater facilities or outfalls that drain to these POD’s in the 
existing conditions.  

The overall drainage area to each POD was delineated and separated into “On-Site” and “Off-
Site” areas, with “On-Site” being the portion of the drainage area within the Limit of Disturbance 
(LOD) and “Off-Site” being areas outside of the LOD that are tributary to the development site. 
Time of Concentration (Tc) flow paths were delineated and a Tc was calculated for the drainage 
area to each POD based on TR-55 methodology. 

The pre-development rate of runoff was determined for each drainage area in accordance with the 
Dekalb Rational Method as defined by Hydraflow Hydrographs 2023. The cover conditions 
identified for the pre-development conditions are as follows: 

• Meadow/Pervious - C-Value = 0.25 

• Impervious Areas - C-Value = 0.95 

A weighted ‘C’ value was determined for each drainage area and used in conjunction with the 
calculated Tc to determine the pre-development peak rate of runoff to the POD.  

4.2 Post-Development Runoff Rate Analysis 

The post-development conditions were evaluated utilizing the same procedures defined for the 
pre-development condition. On-Site and Off-Site drainage areas were delineated for the proposed 
stormwater BMP as well as bypass areas that drain to each POD. Similar to the pre-development 
condition, a post-development Tc path was delineated for each drainage area and a Tc was 
calculated based on TR-55 methodology. The cover conditions identified for the pre-development 
conditions are as follows: 

• Off-Site/Undisturbed Pervious - C-Value = 0.25 

• On-Site Lawns/Pervious - C-Value = 0.35 

• Impervious Areas - C-Value = 0.95 
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In the post-development conditions, additional impervious was accounted for on each proposed 
lot (Lots 1 thru 8) to account for future variations in the amount of impervious cover proposed 
compared to what is currently shown on the accompanying Land Development Plans. Each lot 
(Lots 1 thru 8) were allotted an additional 500 square feet beyond what is currently shown on the 
Land Development Plans, a total of 0.09 Acres of additional impervious. The stormwater 
management system and all runoff, volume, and water quality calculations were prepared 
accounting for this additional 0.09 Acres of impervious coverage. 

A weighted ‘C’ value was determined for each drainage area and used in conjunction with the 
calculated Tc for each area in order to determine the post-development peak rates. The areas 
draining to the proposed basins were routed using the Hydraflow Hydrographs software, and the 
resultant flow was added to the Bypass area peak rate in order to determine the total resultant flow 
to each POD. 

Per the Cheltenham Township Stormwater Management Ordinance, Section 290-23, project site 
is located in Stormwater District ‘B’ of the Tookany Creek Watershed. Stormwater District ‘B’ has 
the following peak rate reduction criteria: 

Table 1:  Required Peak Rate Reductions per the Cheltenham Township Stormwater Management 
Ordinance, Section 290-23, for Stormwater District 'B'. 

Pre-Development Design Storm Reduce To Post-Development Design Storm 
1-Year Peak  2-Year Peak 
2-Year Peak  5-Year Peak 
5- Year Peak  10- Year Peak 
10-Year Peak  25-Year Peak 
25-Year Peak  50-Year Peak 
100-Year Peak  100-Year Peak 

 

The stormwater management system for the site has been designed to reduce the peak rate of 
runoff from each post-development design storm to be less than the peak rate of runoff from the 
designated pre-development design storm. A worksheet summarizing the runoff peak rates in the 
pre-development and post-development conditions and compliance with the criteria listed above 
are included Appendix A of this report. 

4.3 Runoff Volume and Water Quality Analysis 

To procure the NPDES permit pursuant to Chapters 93 and 102 of the PA Code, the regulations 
require that the development manage the difference in runoff volume generated during the 2-
yr/24-hr design storm while considering 20% of the pre-development impervious cover as 
meadow in good condition. To demonstrate compliance, the PADEP PCSM Spreadsheet 
(included with the supporting calculations) was utilized. Note that 20% of all impervious cover 
within the limit of disturbance were considered meadow in the pre-development condition. Based 
on existing and proposed cover conditions and accounting for 20% of the existing impervious as 
meadow, there is a resultant increase in runoff volume in the 2-yr/24-hr design storm that is 
managed by the stormwater management system proposed with this development. 

To manage the net increase in runoff volume from the 2-yr/24-hr design storm (“Delta-2 
Volume”) one infiltration BMP is proposed. BMP ID 001 consists of an above ground 
bioretention basin designed to manage the entire Delta-2 Volume via infiltration and provide water 
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quality benefits. Compliance with the NPDES volume and water quality criteria are demonstrated 
via the PADEP PCSM Spreadsheet. 

Alternatively, the Cheltenham Township Stormwater Management Ordinance, Sections 290-20 
and 290-21, provide separate criteria for Groundwater Recharge and Water Quality Requirements. 
The ordinance dictates that the Recharge Volume (Rev) and Water Quality Volume (WQv) are 
both equal to one (1) inch of runoff over all impervious surfaces within the LOD. Based on the 
provided drainage area tabulation in the post-development conditions, one (1) inch of runoff over 
all impervious surfaces within the LOD yields a lower volume requirement than the “Delta-2” 
volume requirement set forth by PA Code described above. Therefore, the proposed stormwater 
management design for this development meets both the criteria to procure an NPDES Permit as 
well as the criteria set forth by the Cheltenham Township Stormwater Ordinance. 

5.0 CONCLUSION 

The report demonstrates target criteria for rate, volume and water quality are met through the 
protection of resources and the installation of BMPs. As such, the proposed design complies with 
the regulations of the Municipality and the PADEP NPDES Permit. 
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OFF-SITE DISCHARGE ANALYSIS 

Existing Conditions 

The site drains in a southerly direction towards the Tacony Creek (A.K.A. Tookany Creek). The project has 
been determined to contain two (2) distinct study points, defined as Point of Discharge (POD) #1 and POD 
#2. POD #1 has been defined as the portion of the site that drains to Tookany Creek upstream of the 
recently constructed Township trail crossing of Tookany Creek and coincides with the discharge location 
of the proposed above ground infiltration basin (BMP ID 001) located along the rear of Lots 6 thru 8. POD 
#2 has been defined as the portion of the site that converges to the on-site wetland (Wetland A) and 
ultimately Tookany Creek downstream of the recently constructed Township trail crossing of Tookany 
Creek. In the existing conditions, both POD’s receive primarily sheet flow and shallow concentrated flow 
from the upland residential properties. There are no distinct stormwater facilities or outfalls that drain to 
these POD’s in the existing conditions and there are no signs of accelerated erosion resulting from 
drainage within the development area.  

From POD #1, runoff converges at a berm just downstream of the recently constructed Township trail. 
Runoff then flows through an opening in the berm down a slope to low-lying area within the floodplain of 
Tookany Creek and ultimately into Tookany Creek itself. The flow path from POD#1 to Tookany Creek is 
fully on Township-owned land and the ground cover consists of the Township gravel trail and dense 
vegetation downslope of the trail. There are no signs of accelerated erosion in the existing conditions.  

At POD #2, water converges within the upper portion of Wetland ‘A’ which is an area where small pools 
of surface water are present and bound by a berm that was previously part of a manmade water 
conveyance structure reported to have been a mill raceway. The mill raceway has since been abandoned 
and disconnected from the source of surface water. From the upper portion of Wetland ‘A’, surface water 
flows through an opening in the existing berm and travels downslope to the lower portion of Wetland ‘A’ 
along the Tookany Creek floodplain. There are no signs of accelerated erosion in the existing conditions. 
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Figure 1 - Photograph of the southern edge of the property facing towards the southwest corner. Looking towards POD #1 near 
the left portion of the photo. 

 

Figure 2 - Photograph of the southern edge of the property in the vicinity of POD #1 facing towards the southeast corner. 
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Figure 3 - Photograph from the vicinity of POD #1 looking southeast towards the Township trail. The existing berm can be seen 
beginning at the bend in the trail. Runoff that crosses the trail gets redirected by the berm and flows to the southwest towards 

the opening in the berm. 

 

Figure 4 - Photograph along the flow path to receiving waters downstream of POD #1. Standing along the existing berm looking 
southwest towards the opening in the berm. 
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Figure 5 - Photograph of the opening in the berm along the flow path from POD #1 to the receiving waters. Beyond this opening, 
runoff flows across densely vegetated low-lying land until reaching the Tookany Creek. 

 

Figure 6 - Photograph of the abandoned & disconnected old mill race at the southern edge of the subject property, facing 
southeast towards POD #2 and the upper portion of Wetland 'A'. 
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Figure 7 - Photograph in the vicinity of POD #2 and the upper portion of Wetland 'A', looking south towards the opening in the 
berm that allows surface water to drain downslope to the lower portion of Wetland 'A' and ultimately Tookany Creek. 

Proposed Conditions 

In the proposed conditions, the same general drainage patterns are maintained to the greatest extent 
possible and the locations of POD #1 and POD #2 remain the same. Some of the area that was tributary 
to POD #2 in the existing conditions will be directed towards BMP ID 001 in the proposed conditions and 
subsequently POD #1. The discharge of BMP ID 001 will first drain to a level spreader (LS#1) prior to the 
outflow reaching POD #1. The level spreader has been designed to distribute the controlled runoff as 
sheet flow to the existing stabilized vegetated areas downstream of the subject development. POD #2 will 
continue to receive primarily sheet flow and shallow concentrated flow from upland residential properties 
in the proposed conditions. 

Off-Site Discharge Comparison 

The same general drainage patterns and Points of Discharge are maintained between the pre-
development and post-development conditions. There is also a net reduction in the peak rate and volume 
of runoff draining to each POD. Since there are no signs of accelerated erosion as the site exists today (as 
documented in the photos above) and there is a reduction in peak rate and volume of runoff to each POD, 
there are no increase in erosion anticipated from this proposed development. 

In addition, POD #2 coincides with Wetland ‘A’ as described in the Existing Conditions section of this 
analysis. Per the DEP Spreadsheet results for DP-002, there is a minor reduction in runoff volume and peak 
rate to DP-002 that results from the proposed development, and a decrease in pollutant loading that 
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results from the decrease in runoff volume. Therefore, the proposed development is not anticipated to 
degrade the quality of Wetland ‘A’. Further, a Wetland/Waters Investigation has been prepared by VW 
Consultants LLC dated April 21, 2023 which has been included as Appendix C.5. of this report. This 
investigation documents that Wetland ‘A’ has two main portions, one being the small area of closed 
grading where surface water is present and the other being the lower portion downslope of the existing 
berm. For the upper portion that coincides with DP-002, it is believed to be fed by shallow groundwater 
and transmission of infiltrated water to this low point. The lower portion of the wetland is believed to be 
fed by regional groundwater discharge. Therefore, the slight reductions to surface runoff that will result 
from this development will have a de minimis impact on the source hydrology of the receiving wetland. 

 Permanent Erosion Control Measures 

In addition to reducing the peak rate and volume of runoff draining to the receiving waters, the discharge 
of Sediment Trap #1/BMP ID 001 is proposed to have a level spreader to provide energy dissipation and 
distribute the basin outflow as sheet flow prior to reaching POD #1.  
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PROJECT: 222 Curch Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Impervious Pervious Woods
0.95 0.25 0.15

DA to POD 001 (On‐Site) 0.20 2.15 0.00 2.35 0.31
DA to POD 001 (Off‐Site) 0.51 1.90 0.00 2.41 0.40

DA to POD 002 (On‐Site) 0.12 0.93 0.00 1.05 0.33
DA to POD 002 (Off‐Site) 0.48 1.15 0.00 1.63 0.46

Totals 1.31 0.00 6.13 0.00 7.44

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

PRE‐DEVELOPMENT DRAINAGE AREA CALCULATIONS (Rational Method)

Drainage Area 
ID

'C'‐Value / Drainage Areas (Ac.)
Total Area 

(Ac.)
Weighted 

'C'
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PROJECT: 222 Curch Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Impervious
Pervious
(Off‐Site)

Pervious Woods

0.95 0.25 0.35 0.15
To BMP 001 (On‐Site)* 1.16 0.00 1.34 0.00 2.50 0.63
To BMP 001 (Off‐Site) 0.57 1.46 0.00 0.00 2.03 0.45

Bypass to POD #1 (On‐Site) 0.08 0.00 0.38 0.00 0.46 0.45
Bypass to POD #1 (Off‐Site) 0.14 0.77 0.00 0.00 0.91 0.36

Bypass to POD #2 (On‐Site) 0.09 0.00 0.35 0.00 0.44 0.47
Bypass to POD #2 (Off‐Site) 0.28 0.82 0.00 0.00 1.10 0.43

Totals 2.32 3.05 2.07 0.00 7.44
* On‐Site Drainage Area to BMP 001 accounts for an additional 500 SF (0.09 Ac) of impervious on 
 Lots 1 thru 8 beyond what is currently displayed on the plans  to allow for minor modifications to
 building footprint, walkways, patios, or other impervious surfaces.

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

POST‐DEVELOPMENT DRAINAGE AREA CALCULATIONS (Rational Method)

Drainage Area 
ID

'C'‐Value / Drainage Areas (Ac.)

Total Area 
(Ac.)

Weighted 
'C'
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PROJECT: 222 Curch Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Impervious Pervious
0.95 0.35

INL‐3 0.18 0.15 0.33 0.68
INL‐4 0.38 0.79 1.17 0.54
INL‐5 0.26 0.49 0.75 0.56
INL‐6 0.72 0.98 1.70 0.60

Totals 1.54 0.00 2.41 0.00 3.95

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

INLET DRAINAGE AREA CALCULATIONS (Rational Method)

Storm Structure 
ID

'C'‐Value / Drainage Areas (Ac.)
Total Area 

(Ac.)
Weighted 

'C'

 
Page B-5



O

Di
sc
ha
rg
e 
to
 N
on

‐S
ur
fa
ce
 

W
at
er
s (
To

 T
oo

ka
ny
 C
re
ek
)

W
W
F,
 M

F
1.
37

0.
46

To
ta
ls
:

0.
71

1.
95

U
nd

et
ai
ne
d 

Ar
ea
s

5.
90

2.
96

0.
00

0.
22

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

G
en

er
al
 In

fo
rm

at
io
n

Co
un

ty
:

M
on

tg
om

er
y

Pr
oj
ec
t N

am
e:

3.
40

ac
re
s

Pr
oj
ec
t T

yp
e:

Si
ng

le
‐F
am

ily
 H
ou

si
ng

To
ta
l P
ro
je
ct
 S
ite

 A
re
a:

7.
44

ac
re
s

Di
sc
ha

rg
e 

Po
in
t (
DP

) N
o.

Ea
rt
h 

Di
st
ur
ba

nc
e 
in
 

DA
 (a

cr
es
)

N
o.
 o
f P

os
t‐C

on
st
ru
ct
io
n 
Di
sc
ha
rg
e 
Po

in
ts
:

Ex
is
tin

g 
Im

pe
rv
io
us
 in

 
DA

 (a
cr
es
)

Pr
op

os
ed

 
Im

pe
rv
io
us
 in

 
DA

 (a
cr
es
)

00
1

4.
53

PA
G
‐0
2 
N
O
I

Ap
pl
ic
at
io
n 
Ty
pe
:

M
un

ic
ip
al
ity
:

Ch
el
te
nh

am
 T
ow

ns
hi
p

22
2 
Ch

ur
ch
 R
oa

d

N
ew

 P
ro
je
ct

St
ru
ct
ur
al
 

BM
P(
s)

Ye
s

Ch
. 9
3 

Cl
as
s

1

Di
sc
ha
rg
e 
to
 N
o n

‐S
ur
fa
ce
 

W
at
er
s (
To

 T
oo

ka
ny
 C
re
ek
)

W
W
F,
 M

F

(In
 W

at
er
sh
ed
)

St
ar
t D

P 
N
um

be
rin

g 
at
:

00
1

Re
ce
iv
in
g 
W
at
er
s

Dr
ai
na

ge
 A
re
a 

(D
A)
 (a

cr
es
)

To
ta
l E
ar
th
 D
ist
ur
ba
nc
e:

M
in
or
 / 
M
aj
or
 A
m
en
dm

en
t

2.
50

0.
71

1.
73(In

 W
at
er
sh
ed
)

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 1

P
O

D
#1

Page B-6



Vo
lu
m
e 
M
an

ag
em

en
t

in
ch
es

in
ch
es

4 3

7,
32

7

C
71

0.
81

7
0.
94

13
6

C
71

0.
81

7

11
,4
54

20
,6
98

Ia
 (i
n)

B

1.
10

6,
89

3
C N
/A

98
0.
04

1

58 98

0.
94

3.
07

1,
78

1
0.
04

1

Im
pe
rv
io
us
 a
s M

ea
do

w
0.
04

0.
00

N
/A

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 
Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Ar
ea

 (a
cr
es
)

La
nd

 C
ov

er

Pe
rv
io
us
 a
s M

ea
do

w
2.
15

Q
 R
un

of
f (
in
)

0.
38

So
il 
G
ro
up

B

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

2‐
Ye
ar
 / 
24

‐H
ou

r S
to
rm

 E
ve
nt
 (N

O
AA

 A
tla

s 1
4)
:

3.
3

Al
te
rn
at
iv
e 
2‐
Ye
ar
 / 
24

‐H
ou

r S
to
rm

 E
ve
nt
:

Al
te
rn
at
iv
e 
So
ur
ce
:

N
o.
 R
ow

s:
Pr
e‐
Co

ns
tr
uc
tio

n 
Co

nd
iti
on

s:
Au

to
m
at
ica

lly
 C
al
cu
la
te
 C
N
, I
a,
 R
un

of
f a

nd
 V
ol
um

e
Ex
em

pt
 fr
om

 M
ea
do

w
 in
 G
oo

d 
Co

nd
iti
on

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

Ia
 (i
n)

1.
44

8
0

Ru
no

ff
 V
ol
um

e 
(c
f)

CN

Pe
rv
io
us
 a
s M

ea
do

w

0.
16

TO
TA

L 
(A
CR

ES
):

2.
96

N
ET
 C
HA

N
G
E 
IN
 V
O
LU

M
E 
TO

 M
AN

AG
E 
(C
F)
:

TO
TA

L 
(C
F)
:

N
on

‐S
tr
uc
tu
ra
l B

M
P 
Vo

lu
m
e 
Cr
ed

its
:

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 
Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

1.
24

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, C
em

et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 

Co
ve
r >

 7
5%

)
1.
72

3.
07

61
1.
27

9
0.
49

2.
35

Po
st
‐C
on

st
ru
ct
io
n  
Co

nd
iti
on

s:

CN
Q
 R
un

of
f (
in
)

TO
TA

L 
(C
F)
:

La
nd

 C
ov

er
So
il 
G
ro
up

74
0.
70

3

Ru
no

ff
 V
ol
um

e 
(c
f)

9,
24

5

13
,8
060

TO
TA

L 
(A
CR

ES
):

Ar
ea

 (a
cr
es
)

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, C
em

et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 

Co
ve
r >

 7
5%

)
0.
00

N
o.
 R
ow

s:

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 2

P
O

D
#1

 
Page B-7



0
‐

0

0
0

3,
92

3
To

ta
ls
:

12
,3
76

In
fil
tr
at
io
n 

Cr
ed

it 
(C
F)

8,
45

2

IN
FI
LT
RA

TI
O
N
 &
 E
T 
CR

ED
IT
S 
(C
F)
:

8,
45

2

Cu m
u

la
ti ve

St
or
ag
e 

Vo
lu
m
e 

(C
F)

VO
LU

M
E 
RE

Q
U
IR
EM

EN
T 
SA

TI
SF
IE
D

TO
TA

L 
CR

ED
IT
S 
(C
F)
:

12
,3
76

N
ET
 C
HA

N
G
E 
IN
 V
O
LU

M
E 
TO

 M
AN

AG
E 
(C
F)
:

11
,4
54

00
1

ET
 C
re
di
t 

(C
F)

D
P 
N
o.

3,
92

3

1

O
th
er
 (a
tt
ac
h 
ca
lc
ul
at
io
ns
):

In
cr
em

en
ta
l 

BM
P 
D
A 

(a
cr
es
)

2.
50

BM
P 
N
am

e

Ra
in
 G
ar
de
n 
/ 

Bi
or
et
en
tio

n
18

,2
85

M
ed

ia
 

D
ep

th
 (f
t)

9,
27

3
4.
0

FA
LS
E

St
ar
t B

M
P 
N
um

be
rin

g 
at
:

1

Tr
ee
 P
la
nt
in
g 
Cr
ed
it

N
o.
 S
tr
uc
tu
ra
l B
M
Ps
:

Ve
ge
ta
‐

te
d? Ye
s

In
fil
tr
at
io
n 

Pe
rio

d 
(h
rs
)

43

In
fil
tr
at
io
n 

Ra
te
 (i
n/
hr
)

0.
66

In
fil
tr
at
io
n 

/ 
Ve

ge
ta
te
d 

Ar
ea

 (S
F)

3,
97

1

Vo
lu
m
e 

Ro
ut
ed

 to
 

BM
P 
(C
F)

BM
P 

N
o. 1

D
is
ch
ar
ge

O
ff‐
Si
te

MRC?

St
ru
ct
ur
al
 B
M
P 
Vo

lu
m
e 
Cr
ed

its
:

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 3

P
O

D
#1

 
Page B-8



Ra
te
 C
on

tr
ol

Re
po

rt
 S
um

m
ar
y 
of
 P
ea
k 
Ra

te
s O

nl
y

‐2
.0
0

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

50
‐Y
ea
r S

to
rm

:
11

.0
1

9.
90

‐1
.1
1

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

‐2
.4
8

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

10
0‐
Ye
ar
 S
to
rm

:
11

.6
6

10
.8
7

‐0
.7
9

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

10
‐Y
ea
r S

to
rm

:
9.
28

7.
28

At
ta
ch
 m

od
el
 in
pu

t a
nd

 o
ut
pu

t d
at
a 
or
 o
th
er
 ca

lc
ul
at
io
ns
 to

 su
pp

or
t t
he

 ra
te
s r
ep

or
te
d 
be

lo
w
.

Pe
ak

 D
is
ch
ar
ge

 R
at
es
 (c
fs
)

Pr
e‐
Co

ns
tr
uc
tio

n
Po

st
‐C
on

st
ru
ct
io
n

N
et
 C
ha

ng
e

2‐
Ye
ar
 S
to
rm

:
7.
15

4.
67

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

N
O
AA

 1
00

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
10

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
50

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
10

0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

4.
91 6.
9

7.
9

N
O
AA

 1
0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

N
O
AA

 5
0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
2‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

3.
3

N
O
AA

 2
‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Pr
ec
ip
ita

tio
n 
Am

ou
nt
s:

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 4

P
O

D
#1

 
Page B-9



W
at
er
 Q
ua

lit
y

N
/A

1,
78

1
65

.0
0.
29

2.
05

7.
23

0.
03

N
/A

65
.0

0.
29

2.
05

56
.0
3

0.
25

1.
77

13
,8
06

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, 

Ce
m
et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov
er
 

> 
75

%
)

O
pe
n 
Sp
ac
e

1.
72

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 

Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Re
sid

en
tia

l
1.
24

B
78

.0
0.
25

1.
25

0.
00

0.
00

0.
00

0
O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, 

Ce
m
et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov
er
 

> 
75

%
)

O
pe
n 
Sp
ac
e

La
nd

 C
ov

er
 (f
ro
m
 V
ol
um

e 
W
or
ks
he

et
)

La
nd

 C
ov

er
 fo

r W
at
er
 

Q
u a

lit
y

Ar
ea

 
(a
cr
es
)

0.
00

C
78

.0
0.
25

1.
25

33
.5
7

0.
11

0.
54

6,
89

3

Po
st
‐C
on

st
ru
ct
io
n 
Po

llu
ta
nt
 L
oa

ds
 (w

ith
ou

t B
M
Ps
):

So
il 

G
ro
up

Ru
no

ff
 

Vo
lu
m
e 

(c
f)

Po
llu

ta
nt
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN

29
.9
7

0.
13

1.
30

B
48

.8
0.
22

2.
30

0.
00

0.
00

C
48

.8
0.
22

2.
30

0.
42

0.
00

C
48

.8
0.
22

2.
30

22
.3
3

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

13
6

7,
32

7

0
0.
00

Pr
e‐
Co

ns
tr
uc
tio

n 
Po

llu
ta
nt
 L
oa

ds
:

So
il 

G
ro
up

Ru
no

ff
 

Vo
lu
m
e 

(c
f)

Po
llu

ta
nt
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN 0.
02

0.
10

1.
05

La
nd

 C
ov

er
 (f
ro
m
 V
ol
um

e 
W
or
ks
he

et
)

La
nd

 C
ov

er
 fo

r W
at
er
 

Q
ua

lit
y

Pe
rv
io
us
 a
s M

ea
do

w
Gr
as
sla

nd
/H
er
ba
ce
ou

s

Ar
ea

 
(a
cr
es
)

0.
00

Pe
rv
io
us
 a
s M

ea
do

w
Gr
as
sla

nd
/H
er
ba
ce
ou

s
2.
15

Im
pe
rv
io
us
 a
s M

ea
do

w

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

TO
TA

LS
:

0.
23

Gr
as
sla

nd
/H
er
ba
ce
ou

s
0.
04

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 

Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Re
sid

en
tia

l
0.
16

TO
TA

L 
(A
CR

ES
):

2.
35

TO
TA

L 
(A
CR

ES
):

2.
96

0.
36

2.
31

20
,6
98

PO
LL
U
TA

N
T 
LO

AD
 R
ED

U
CT

IO
N
 R
EQ

U
IR
EM

EN
TS
 (L
BS

):
59

.6
3

0.
22

1.
01

TO
TA

LS
:

89
.6
0

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

PR
IN
T

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 5

P
O

D
#1

 
Page B-10



O
th
er
 (a
tt
ac
h 
ca
lc
ul
at
io
ns
)

‐

CE
RT

IF
IC
AT

IO
N

Ic
er
tif
y
un

de
r
pe
na
lty

of
la
w

an
d
su
bj
ec
t
to

th
e
pe
na
lti
es

of
18

Pa
.C
.S
.§

49
04

(r
el
at
in
g
to

un
sw

or
n
fa
lsi
fic
at
io
n
to

au
th
or
iti
es
)t
ha
t
th
is
do

cu
m
en
t
an
d
al
l

at
ta
ch
m
en
ts
w
er
e
pr
ep
ar
ed

un
de
rm

y
di
re
ct
io
n
or

su
pe
rv
isi
on

in
ac
co
rd
an
ce

w
ith

a
sy
st
em

de
sig

ne
d
to

as
su
re

th
at

qu
al
ifi
ed

pe
rs
on

ne
lp
ro
pe
rly

ga
th
er
ed

an
d

ev
al
ua
te
d
th
e
in
fo
rm

at
io
n
su
bm

itt
ed
.
Ba

se
d
on

m
y
in
qu

iry
of

th
e
pe
rs
on

or
pe
rs
on

s
w
ho

m
an
ag
e
th
e
sy
st
em

,
or

th
os
e
pe
rs
on

s
di
re
ct
ly

re
sp
on

sib
le

fo
r

ga
th
er
in
g
th
e
in
fo
rm

at
io
n,

th
e
in
fo
rm

at
io
n
su
bm

itt
ed

is,
to

th
e
be
st

of
m
y
kn
ow

le
dg
e
an
d
be
lie
f,
tr
ue
,a

cc
ur
at
e,

an
d
co
m
pl
et
e.

If
ur
th
er

ce
rt
ify

th
at

th
e

st
ru
ct
ur
e,
fu
nc
tio

n,
an
d
ca
lc
ul
at
io
ns

co
nt
ai
ne
d
in
th
is
sp
re
ad
sh
ee
th

av
e
no

tb
ee
n
m
od

ifi
ed

in
co
m
pa
ris
on

to
th
e
sp
re
ad
sh
ee
tD

EP
ha
sp

os
te
d
to

its
w
eb
sit
e
or
,i
f

m
od

ifi
ca
tio

ns
 w
er
e 
m
ad
e,
 a
n 
ex
pl
an
at
io
n 
of
 th

e 
m
od

ifi
ca
tio

ns
 m

ad
e 
is 
at
ta
ch
ed

 to
 th

is 
sp
re
ad
sh
ee
t.

Ro
be

r E
. B

lu
e,
 Jr
., 
P.
E.

Sp
re
ad
sh
ee
t U

se
r N

am
e

9/
12

/2
02

3

Da
te

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
TR

U
CT

U
RA

L 
BM

P 
(T
RE

AT
ED

) O
U
TF
LO

W
S 
(L
BS

):

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 U
N
TR

EA
TE
D 
ST
O
RM

W
AT

ER
 (L
BS

):

N
O
N
‐S
TR

U
CT

U
RA

L 
BM

P 
W
AT

ER
 Q
U
AL

IT
Y 
CR

ED
IT
S 
(L
BS

):

N
ET
 P
O
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
IT
E,
 P
O
ST
‐C
O
N
ST
RU

CT
IO
N
 (L
BS

):

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
IT
E,
 P
RE

‐C
O
N
ST
RU

CT
IO
N
 (L
BS

):

W
AT

ER
 Q
U
AL

IT
Y 
RE

Q
U
IR
EM

EN
T 
SA

TI
SF
IE
D

3.
69

0.
09

0.
35

11
.0
3

0.
04

0.
23

14
.7
2

0.
13

0.
59

29
.9
7

0.
13

1.
30

TS
S

TP
TN

0.
96

3.
69

0.
09

0.
35

0.
24

10
.0
0

U
se
 d
ef
au

lt 
BM

P 
O
ut
flo

w
s a

nd
 M

ed
ia
n 
BM

P 
O
ut
flo

w
 C
on

ce
nt
ra
tio

ns

D
P 
N
o.

BM
P 

N
o.

BM
P 
N
am

e
MRC?

BM
P 

D
A 

(a
cr
es
)

Vo
l. 
Ro

ut
ed

 
to
 B
M
P 
(C
F)

In
f. 
&
 E
T 

Cr
ed

its
 (C

F)

Ca
pt
ur
e 
&
 

Bu
ff
er
 

Cr
ed

its
 

(C
F)

O
ut
flo

w
 

(C
F)

O
ut
flo

w
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN

N
on

‐S
tr
uc
tu
ra
l B

M
P 
W
at
er
 Q
ua

lit
y 
Cr
ed

its
:

1
Ra

in
 G
ar
de
n 
/ 

Bi
or
et
en
tio

n
2.
50

Pe
rv
io
us
 U
nd

et
ai
ne
d 
Ar
ea
 C
re
di
t

St
ru
ct
ur
al
 B
M
P 
W
at
er
 Q
ua

lit
y 
Cr
ed

its
:

18
,2
85

12
,3
76

00
1

5,
90

9

Ch
ar
ac
te
riz
e 
U
nd

et
ai
ne

d 
Ar
ea
s (
fo
r U

nt
re
at
ed

 S
to
rm

w
at
er
)

N
o.
 R
ow

s:

Ru
no

ff
 V
ol
um

e 
(c
f)

Q
 R
un

of
f (
in
)

Ia
 (i
n)

CN
So
il 
G
ro
up

Ar
ea

 (a
cr
es
)

La
nd

 C
ov

er

O
pe

n 
Sp
ac
e 
(L
a w

ns
, P

ar
ks
, G

ol
f C

ou
rs
es
, C

em
et
er
ie
s,
 

Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov

er
 >
 7
5%

)
0

B
61

1.
27

9
0.
49

0

O
pe

n 
Sp
ac
e 
(L
aw

ns
, P

ar
ks
, G

ol
f C

ou
rs
es
, C

em
et
er
ie
s,
 

Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov

er
 >
 7
5%

)
0.
38

C
74

0.
70

3
1.
10

1,
52

3

Im
pe

rv
io
us
 A
re
as
: P

av
ed

 P
ar
ki
ng

 L
ot
s,
 R
oo

fs
, 

Dr
iv
ew

ay
s,
 E
tc
. (
Ex
cl
ud

in
g 
RO

W
)

0.
08

N
/A

98
0.
04

1
3.
07

89
1

TS
S

TP
TN

3

G
en
er
al
 W

or
ks
he
et

9/
13

/2
02

3
Pa
ge
 6

P
O

D
#1

 
Page B-11



O

To
ta
ls
:

0.
6

0.
37

U
nd

et
ai
ne
d 

Ar
ea
s

1.
54

0.
44

PR
O
JE
CT

 S
IT
E 
M
EE
TS
 S
M
AL

L 
SI
TE
 E
XC

EP
TI
O
N
 ‐ 
RA

TE
 W

O
RK

SH
EE
T 
N
O
T 
RE

Q
U
IR
ED

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

G
en

er
al
 In

fo
rm

at
io
n

Co
un

ty
:

M
on

tg
om

er
y

Pr
oj
ec
t N

am
e:

3.
40

ac
re
s

Pr
oj
ec
t T

yp
e:

Si
ng

le
‐F
am

ily
 H
ou

si
ng

To
ta
l P
ro
je
ct
 S
ite

 A
re
a:

7.
44

ac
re
s

Di
sc
ha

rg
e 

Po
in
t (
DP

) N
o.

Ea
rt
h 

Di
st
ur
ba

nc
e 
in
 

DA
 (a

cr
es
)

N
o.
 o
f P

os
t‐C

on
st
ru
ct
io
n 
Di
sc
ha
rg
e 
Po

in
ts
:

Ex
is
tin

g 
Im

pe
rv
io
us
 in

 
DA

 (a
cr
es
)

Pr
op

os
ed

 
Im

pe
rv
io
us
 in

 
DA

 (a
cr
es
)

00
2

1.
54

PA
G
‐0
2 
N
O
I

Ap
pl
ic
at
io
n 
Ty
pe
:

M
un

ic
ip
al
ity
:

Ch
el
te
nh

am
 T
ow

ns
hi
p

22
2 
Ch

ur
ch
 R
oa

d

N
ew

 P
ro
je
ct

St
ru
ct
ur
al
 

BM
P(
s)

N
o

Ch
. 9
3 

Cl
as
s

1

De
lin
ea
te
d 
W
et
la
nd

s 
Tr
ib
ut
ar
y 
to
 T
oo

ka
ny
 C
re
ek

W
W
F,
 M

F

(In
 W

at
er
sh
ed
)

St
ar
t D

P 
N
um

be
rin

g 
at
:

00
2

Re
ce
iv
in
g 
W
at
er
s

Dr
ai
na

ge
 A
re
a 

(D
A)
 (a

cr
es
)

To
ta
l E
ar
th
 D
ist
ur
ba
nc
e:

M
in
or
 / 
M
aj
or
 A
m
en
dm

en
t

0.
44

0.
60

0.
37(In

 W
at
er
sh
ed
)

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 1

P
O

D
#2

 
Page B-12



Vo
lu
m
e 
M
an

ag
em

en
t

in
ch
es

in
ch
es

4 3

3,
03

3

C
71

0.
81

7
0.
94

68

C
71

0.
81

7

‐1
,9
10

2,
36

0

Ia
 (i
n)

B

1.
10

1,
32

2
C N
/A

98
0.
04

1

58 98

0.
94

3.
07

1,
11

3
0.
04

1

Im
pe
rv
io
us
 a
s M

ea
do

w
0.
02

0.
04

N
/A

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 
Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Ar
ea

 (a
cr
es
)

La
nd

 C
ov

er

Pe
rv
io
us
 a
s M

ea
do

w
0.
89

Q
 R
un

of
f (
in
)

0.
38

So
il 
G
ro
up

B

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

2‐
Ye
ar
 / 
24

‐H
ou

r S
to
rm

 E
ve
nt
 (N

O
AA

 A
tla

s 1
4)
:

3.
3

Al
te
rn
at
iv
e 
2‐
Ye
ar
 / 
24

‐H
ou

r S
to
rm

 E
ve
nt
:

Al
te
rn
at
iv
e 
So
ur
ce
:

N
o.
 R
ow

s:
Pr
e‐
Co

ns
tr
uc
tio

n 
Co

nd
iti
on

s:
Au

to
m
at
ica

lly
 C
al
cu
la
te
 C
N
, I
a,
 R
un

of
f a

nd
 V
ol
um

e

ST
O
RM

W
AT

ER
 A
N
AL

YS
IS
 N
O
T 
RE

Q
U
IR
ED

Ex
em

pt
 fr
om

 M
ea
do

w
 in
 G
oo

d 
Co

nd
iti
on

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

Ia
 (i
n)

1.
44

8
55

Ru
no

ff
 V
ol
um

e 
(c
f)

CN

Pe
rv
io
us
 a
s M

ea
do

w

0.
10

TO
TA

L 
(A
CR

ES
):

0.
44

N
ET
 C
HA

N
G
E 
IN
 V
O
LU

M
E 
TO

 M
AN

AG
E 
(C
F)
:

TO
TA

L 
(C
F)
:

N
on

‐S
tr
uc
tu
ra
l B

M
P 
Vo

lu
m
e 
Cr
ed

its
:

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 
Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

0.
09

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, C
em

et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 

Co
ve
r >

 7
5%

)
0.
33

3.
07

61
1.
27

9
0.
49

1.
05

Po
st
‐C
on

st
ru
ct
io
n  
Co

nd
iti
on

s:

CN
Q
 R
un

of
f (
in
)

TO
TA

L 
(C
F)
:

La
nd

 C
ov

er
So
il 
G
ro
up

74
0.
70

3

Ru
no

ff
 V
ol
um

e 
(c
f)

4,
26

9

1,
00

2

35

TO
TA

L 
(A
CR

ES
):

Ar
ea

 (a
cr
es
)

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, C
em

et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 

Co
ve
r >

 7
5%

)
0.
02

N
o.
 R
ow

s:

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 2

P
O

D
#2

 
Page B-13



0
0

0
0

To
ta
ls
:

In
fil
tr
at
io
n 

Cr
ed

it 
(C
F)

IN
FI
LT
RA

TI
O
N
 &
 E
T 
CR

ED
IT
S 
(C
F)
:

Cu m
u

la
ti ve

St
or
ag
e 

Vo
lu
m
e 

(C
F)

VO
LU

M
E 
RE

Q
U
IR
EM

EN
T 
SA

TI
SF
IE
D

TO
TA

L 
CR

ED
IT
S 
(C
F)
:

N
ET
 C
HA

N
G
E 
IN
 V
O
LU

M
E 
TO

 M
AN

AG
E 
(C
F)
:

‐1
,9
10ET
 C
re
di
t 

(C
F)

D
P 
N
o.O
th
er
 (a
tt
ac
h 
ca
lc
ul
at
io
ns
):

In
cr
em

en
ta
l 

BM
P 
D
A 

(a
cr
es
)

BM
P 
N
am

e
M
ed

ia
 

D
ep

th
 (f
t)

TR
U
E

St
ar
t B

M
P 
N
um

be
rin

g 
at
:

Tr
ee
 P
la
nt
in
g 
Cr
ed
it

N
o.
 S
tr
uc
tu
ra
l B
M
Ps
:

Ve
ge
ta
‐

te
d?

In
fil
tr
at
io
n 

Pe
rio

d 
(h
rs
)

In
fil
tr
at
io
n 

Ra
te
 (i
n/
hr
)

In
fil
tr
at
io
n 

/ 
Ve

ge
ta
te
d 

Ar
ea

 (S
F)

Vo
lu
m
e 

Ro
ut
ed

 to
 

BM
P 
(C
F)

BM
P 

N
o.

D
is
ch
ar
ge

MRC?

St
ru
ct
ur
al
 B
M
P 
Vo

lu
m
e 
Cr
ed

its
:

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 3

P
O

D
#2

 
Page B-14



Ra
te
 C
on

tr
ol

Re
po

rt
 S
um

m
ar
y 
of
 P
ea
k 
Ra

te
s O

nl
y

‐2
.4
8

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

50
‐Y
ea
r S

to
rm

:
7.
73

4.
80

‐2
.9
3

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

‐1
.9
2

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

10
0‐
Ye
ar
 S
to
rm

:
8.
19

5.
08

‐3
.1
1

Ra
te
 C
on

tr
ol
 S
at
is
fie

d

10
‐Y
ea
r S

to
rm

:
6.
53

4.
05

SM
AL

L 
SI
TE

 E
XC

EP
TI
O
N
 S
AT

IS
FI
ED

: R
AT

E 
CO

N
TR

O
L 
N
O
T 
RE

Q
U
IR
ED

At
ta
ch
 m

od
el
 in
pu

t a
nd

 o
ut
pu

t d
at
a 
or
 o
th
er
 ca

lc
ul
at
io
ns
 to

 su
pp

or
t t
he

 ra
te
s r
ep

or
te
d 
be

lo
w
.

Pe
ak

 D
is
ch
ar
ge

 R
at
es
 (c
fs
)

Pr
e‐
Co

ns
tr
uc
tio

n
Po

st
‐C
on

st
ru
ct
io
n

N
et
 C
ha

ng
e

2‐
Ye
ar
 S
to
rm

:
5.
06

3.
14

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

N
O
AA

 1
00

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
10

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
50

‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
10

0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

4.
91 6.
9

7.
9

N
O
AA

 1
0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

N
O
AA

 5
0‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Al
te
rn
at
iv
e 
2‐
Ye
ar
 2
4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

3.
3

N
O
AA

 2
‐Y
ea
r 2

4‐
Ho

ur
 S
to
rm

 E
ve
nt
 (i
n)
:

Pr
ec
ip
ita

tio
n 
Am

ou
nt
s:

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 4

P
O

D
#2

 
Page B-15



W
at
er
 Q
ua

lit
y

N
/A

1,
11

3
65

.0
0.
29

2.
05

4.
52

0.
02

N
/A

65
.0

0.
29

2.
05

4.
07

0.
02

0.
13

1,
00

2

O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, 

Ce
m
et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov
er
 

> 
75

%
)

O
pe
n 
Sp
ac
e

0.
33

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 

Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Re
sid

en
tia

l
0.
09

B
78

.0
0.
25

1.
25

0.
17

0.
00

0.
00

35
O
pe
n 
Sp
ac
e 
(L
aw

ns
, P
ar
ks
, G

ol
f C

ou
rs
es
, 

Ce
m
et
er
ie
s, 
Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov
er
 

> 
75

%
)

O
pe
n 
Sp
ac
e

La
nd

 C
ov

er
 (f
ro
m
 V
ol
um

e 
W
or
ks
he

et
)

La
nd

 C
ov

er
 fo

r W
at
er
 

Q
u a

lit
y

Ar
ea

 
(a
cr
es
)

0.
02

C
78

.0
0.
25

1.
25

6.
44

0.
02

0.
10

1,
32

2

Po
st
‐C
on

st
ru
ct
io
n 
Po

llu
ta
nt
 L
oa

ds
 (w

ith
ou

t B
M
Ps
):

So
il 

G
ro
up

Ru
no

ff
 

Vo
lu
m
e 

(c
f)

Po
llu

ta
nt
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN

14
.1
4

0.
06

0.
60

B
48

.8
0.
22

2.
30

0.
17

0.
00

C
48

.8
0.
22

2.
30

0.
21

0.
00

C
48

.8
0.
22

2.
30

9.
24

D
EP

 P
CS
M
 S
pr
ea
ds
he
et

Ve
rs
io
n 
1.
9,
 O
ct
ob

er
 2
02

1

683,
03

3

55
0.
01

Pr
e‐
Co

ns
tr
uc
tio

n 
Po

llu
ta
nt
 L
oa

ds
:

So
il 

G
ro
up

Ru
no

ff
 

Vo
lu
m
e 

(c
f)

Po
llu

ta
nt
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN 0.
01

0.
04

0.
44

La
nd

 C
ov

er
 (f
ro
m
 V
ol
um

e 
W
or
ks
he

et
)

La
nd

 C
ov

er
 fo

r W
at
er
 

Q
ua

lit
y

Pe
rv
io
us
 a
s M

ea
do

w
Gr
as
sla

nd
/H
er
ba
ce
ou

s

Ar
ea

 
(a
cr
es
)

0.
04

Pe
rv
io
us
 a
s M

ea
do

w
Gr
as
sla

nd
/H
er
ba
ce
ou

s
0.
89

Im
pe
rv
io
us
 a
s M

ea
do

w

Pr
oj
ec
t:
 2
22

 C
hu

rc
h 
Ro

ad

ST
O
RM

W
AT

ER
 A
N
AL

YS
IS
 N
O
T 
RE

Q
U
IR
ED TO
TA

LS
:

0.
14

Gr
as
sla

nd
/H
er
ba
ce
ou

s
0.
02

Im
pe
rv
io
us
 A
re
as
: P
av
ed

 P
ar
ki
ng
 L
ot
s, 
Ro

of
s, 

Dr
iv
ew

ay
s, 
Et
c.
 (E
xc
lu
di
ng
 R
O
W
)

Re
sid

en
tia

l
0.
10

TO
TA

L 
(A
CR

ES
):

1.
05

TO
TA

L 
(A
CR

ES
):

0.
44

0.
04

0.
23

2,
36

0

PO
LL
U
TA

N
T 
LO

AD
 R
ED

U
CT

IO
N
 R
EQ

U
IR
EM

EN
TS
 (L
BS

):
0.
00

0.
00

0.
00

TO
TA

LS
:

10
.6
8

Q
ua

lit
y

Ra
te

In
st
ru
ct
io
ns

G
en

er
al

Vo
lu
m
e

PR
IN
T

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 5

P
O

D
#2

 
Page B-16



O
th
er
 (a
tt
ac
h 
ca
lc
ul
at
io
ns
)

CE
RT

IF
IC
AT

IO
N

Ic
er
tif
y
un

de
r
pe
na
lty

of
la
w

an
d
su
bj
ec
t
to

th
e
pe
na
lti
es

of
18

Pa
.C
.S
.§

49
04

(r
el
at
in
g
to

un
sw

or
n
fa
lsi
fic
at
io
n
to

au
th
or
iti
es
)t
ha
t
th
is
do

cu
m
en
t
an
d
al
l

at
ta
ch
m
en
ts
w
er
e
pr
ep
ar
ed

un
de
rm

y
di
re
ct
io
n
or

su
pe
rv
isi
on

in
ac
co
rd
an
ce

w
ith

a
sy
st
em

de
sig

ne
d
to

as
su
re

th
at

qu
al
ifi
ed

pe
rs
on

ne
lp
ro
pe
rly

ga
th
er
ed

an
d

ev
al
ua
te
d
th
e
in
fo
rm

at
io
n
su
bm

itt
ed
.
Ba

se
d
on

m
y
in
qu

iry
of

th
e
pe
rs
on

or
pe
rs
on

s
w
ho

m
an
ag
e
th
e
sy
st
em

,
or

th
os
e
pe
rs
on

s
di
re
ct
ly

re
sp
on

sib
le

fo
r

ga
th
er
in
g
th
e
in
fo
rm

at
io
n,

th
e
in
fo
rm

at
io
n
su
bm

itt
ed

is,
to

th
e
be
st

of
m
y
kn
ow

le
dg
e
an
d
be
lie
f,
tr
ue
,a

cc
ur
at
e,

an
d
co
m
pl
et
e.

If
ur
th
er

ce
rt
ify

th
at

th
e

st
ru
ct
ur
e,
fu
nc
tio

n,
an
d
ca
lc
ul
at
io
ns

co
nt
ai
ne
d
in
th
is
sp
re
ad
sh
ee
th

av
e
no

tb
ee
n
m
od

ifi
ed

in
co
m
pa
ris
on

to
th
e
sp
re
ad
sh
ee
tD

EP
ha
sp

os
te
d
to

its
w
eb
sit
e
or
,i
f

m
od

ifi
ca
tio

ns
 w
er
e 
m
ad
e,
 a
n 
ex
pl
an
at
io
n 
of
 th

e 
m
od

ifi
ca
tio

ns
 m

ad
e 
is 
at
ta
ch
ed

 to
 th

is 
sp
re
ad
sh
ee
t.

Ro
be

r E
. B

lu
e,
 Jr
., 
P.
E.

Sp
re
ad
sh
ee
t U

se
r N

am
e

9/
12

/2
02

3

Da
te

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
TR

U
CT

U
RA

L 
BM

P 
(T
RE

AT
ED

) O
U
TF
LO

W
S 
(L
BS

):

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 U
N
TR

EA
TE
D 
ST
O
RM

W
AT

ER
 (L
BS

):

N
O
N
‐S
TR

U
CT

U
RA

L 
BM

P 
W
AT

ER
 Q
U
AL

IT
Y 
CR

ED
IT
S 
(L
BS

):

N
ET
 P
O
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
IT
E,
 P
O
ST
‐C
O
N
ST
RU

CT
IO
N
 (L
BS

):

PO
LL
U
TA

N
T 
LO

AD
S 
FR

O
M
 S
IT
E,
 P
RE

‐C
O
N
ST
RU

CT
IO
N
 (L
BS

):

W
AT

ER
 Q
U
AL

IT
Y 
RE

Q
U
IR
EM

EN
T 
SA

TI
SF
IE
D

0.
00

0.
00

0.
00

10
.6
8

0.
04

0.
23

10
.6
8

0.
04

0.
23

14
.1
4

0.
06

0.
60

TS
S

TP
TN

U
se
 d
ef
au

lt 
BM

P 
O
ut
flo

w
s a

nd
 M

ed
ia
n 
BM

P 
O
ut
flo

w
 C
on

ce
nt
ra
tio

ns

D
P 
N
o.

BM
P 

N
o.

BM
P 
N
am

e
MRC?

BM
P 

D
A 

(a
cr
es
)

Vo
l. 
Ro

ut
ed

 
to
 B
M
P 
(C
F)

In
f. 
&
 E
T 

Cr
ed

its
 (C

F)

Ca
pt
ur
e 
&
 

Bu
ff
er
 

Cr
ed

its
 

(C
F)

O
ut
flo

w
 

(C
F)

O
ut
flo

w
 C
on

c.
 (m

g/
L)

Po
llu

ta
nt
 L
oa

ds
 (l
bs
)

TS
S

TP
TN

TS
S

TP
TN

N
on

‐S
tr
uc
tu
ra
l B

M
P 
W
at
er
 Q
ua

lit
y 
Cr
ed

its
:

Pe
rv
io
us
 U
nd

et
ai
ne
d 
Ar
ea
 C
re
di
t

St
ru
ct
ur
al
 B
M
P 
W
at
er
 Q
ua

lit
y 
Cr
ed

its
:

Ch
ar
ac
te
riz
e 
U
nd

et
ai
ne

d 
Ar
ea
s (
fo
r U

nt
re
at
ed

 S
to
rm

w
at
er
)

N
o.
 R
ow

s:

Ru
no

ff
 V
ol
um

e 
(c
f)

Q
 R
un

of
f (
in
)

Ia
 (i
n)

CN
So
il 
G
ro
up

Ar
ea

 (a
cr
es
)

La
nd

 C
ov

er

O
pe

n 
Sp
ac
e 
(L
aw

ns
, P

ar
ks
, G

ol
f C

ou
rs
es
, C

em
et
er
ie
s,
 

Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov

er
 >
 7
5%

)
0.
02

B
61

1.
27

9
0.
49

35

O
pe

n 
Sp
ac
e 
(L
aw

ns
, P

ar
ks
, G

ol
f C

ou
rs
es
, C

em
et
er
ie
s,
 

Et
c.
) ‐
 G
oo

d 
Co

nd
iti
on

 (G
ra
ss
 C
ov

er
 >
 7
5%

)
0.
33

C
74

0.
70

3
1.
10

1,
32

2

Im
pe

rv
io
us
 A
re
as
: P

av
ed

 P
ar
ki
ng

 L
ot
s,
 R
oo

fs
, 

Dr
iv
ew

ay
s,
 E
tc
. (
Ex
cl
ud

in
g 
RO

W
)

0.
09

N
/A

98
0.
04

1
3.
07

1,
00

2

TS
S

TP
TN

3

G
en
er
al
 W

or
ks
he
et

9/
12

/2
02

3
Pa
ge
 6

P
O

D
#2

 
Page B-17



PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Sheet Flow Segment ID AB

1. Surface Description (table 3-1)…................................
Range 

(natural)

2. Manning's roughness coefficient., n (table 3-1)…... 0.130

3. Flow length, L ….........................................................FT 62

4. Two-yr 24-hr rainfall, P2 …........................................IN 3.30

5. Land slope, s …...................................................FT/FT 0.0320

6. Tc =0.007(nL)0.8 / P2
0.5s0.4 (Eq. 3-3)  …...................HR 0.0811 + + = 0.0811

Shallow Concentrated Flow Segment ID BC CD DE EF

7. Surface Description (paved or unpaved) …............... Paved Unpaved Paved Unpaved

8. Flow length, L ….........................................................FT 240 330 11 271

9. Watercourse slope, s …......................................FT/FT 0.0630 0.1270 0.0300 0.0616

10. Average velocity, V (figure 3-1) …..................FT/Sec 5.14 5.77 3.55 4.01

11. Tc = L / 3600V ….....................................................HR 0.0130 + 0.0159 + 0.0009 + 0.0188 = 0.0485

Channel Flow Segment ID

12. Cross sectional flow area, a …..........................FT2

13. Wetted perimeter, pW …........................................FT

14. Hydraulic radius, r = a/pW  …................................FT

15. Channel Slope, s ….........................................FT/FT

16. Manning's roughness coefficient  …................... n

17. V=1.49r2/3s1/2 / n  ….........................................FT/Sec

18. Flow length, L  …...................................................FT

19. Tc = L / 3600 V  ….................................................HR + + =

20. Cummulative Tc in Hours (Sum of Steps 6, 11, & 19)….........................................................................HR 0.1296

7.8

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

TR‐55 Method ‐ Time of Concentration (Tc) Calculations
POINT OF DISCHARGE #1 (PRE‐DEVELOPMENT)

Tc in MINUTES = 
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PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Sheet Flow Segment ID AB BC

1. Surface Description (table 3-1)…................................
Range 

(natural)
Smooth 
surfaces

2. Manning's roughness coefficient., n (table 3-1)…... 0.130 0.01

3. Flow length, L ….........................................................FT 44 56

4. Two-yr 24-hr rainfall, P2 …........................................IN 3.30 3.30

5. Land slope, s …...................................................FT/FT 0.0700 0.1070

6. Tc =0.007(nL)0.8 / P2
0.5s0.4 (Eq. 3-3)  …...................HR 0.0451 + 0.0064 + = 0.0514

Shallow Concentrated Flow Segment ID CD DE EF FG GH

7. Surface Description (paved or unpaved) …............... Unpaved Paved Unpaved Paved Unpaved

8. Flow length, L ….........................................................FT 221 181 130 13 128

9. Watercourse slope, s …......................................FT/FT 0.0990 0.0500 0.0540 0.0300 0.0680

10. Average velocity, V (figure 3-1) …..................FT/Sec 5.09 4.58 3.75 3.55 4.21

11. Tc = L / 3600V ….....................................................HR 0.0121 + 0.0110 + 0.0096 + 0.0010 + 0.0084 = 0.0421

Channel Flow Segment ID HJ

12. Cross sectional flow area, a …..........................FT2
7.00

13. Wetted perimeter, pW …........................................FT 10.32

14. Hydraulic radius, r = a/pW  …................................FT 0.678

15. Channel Slope, s ….........................................FT/FT 0.0140

16. Manning's roughness coefficient  …................... n 0.030

17. V=1.49r2/3s1/2 / n  ….........................................FT/Sec 4.5354

18. Flow length, L  …...................................................FT 125

19. Tc = L / 3600 V  ….................................................HR 0.0077 + + = 0.0077

20. Cummulative Tc in Hours (Sum of Steps 6, 11, & 19)….........................................................................HR 0.1012

6.1

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

TR‐55 Method ‐ Time of Concentration (Tc) Calculations
POINT OF DISCHARGE #2 (PRE‐DEVELOPMENT)

Tc in MINUTES = 
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PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Sheet Flow Segment ID AB

1. Surface Description (table 3-1)…................................
Range 

(natural)

2. Manning's roughness coefficient., n (table 3-1)…... 0.130

3. Flow length, L ….........................................................FT 70

4. Two-yr 24-hr rainfall, P2 …........................................IN 3.30

5. Land slope, s …...................................................FT/FT 0.0320

6. Tc =0.007(nL)0.8 / P2
0.5s0.4 (Eq. 3-3)  …...................HR 0.0893 + + = 0.0893

Shallow Concentrated Flow Segment ID BC CD DE

7. Surface Description (paved or unpaved) …............... Paved Unpaved Paved

8. Flow length, L ….........................................................FT 240 317 76

9. Watercourse slope, s …......................................FT/FT 0.0630 0.1290 0.0530

10. Average velocity, V (figure 3-1) …..................FT/Sec 5.14 5.82 4.71

11. Tc = L / 3600V ….....................................................HR 0.0130 + 0.0151 + 0.0045 = 0.0326

Channel Flow Segment ID EF FG

12. Cross sectional flow area, a …..........................FT2
1.77 1.77

13. Wetted perimeter, pW …........................................FT 4.71 4.71

14. Hydraulic radius, r = a/pW  …................................FT 0.375 0.375

15. Channel Slope, s ….........................................FT/FT 0.0110 0.0075

16. Manning's roughness coefficient  …................... n 0.012 0.012

17. V=1.49r2/3s1/2 / n  ….........................................FT/Sec 6.7721 5.5919

18. Flow length, L  …...................................................FT 50 141

19. Tc = L / 3600 V  ….................................................HR 0.0021 + 0.0070 + = 0.0091

20. Cummulative Tc in Hours (Sum of Steps 6, 11, & 19)….........................................................................HR 0.1310

7.9

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

TR‐55 Method ‐ Time of Concentration (Tc) Calculations
TO BMP ID 001 (POST‐DEVELOPMENT)

Tc in MINUTES = 
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PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Sheet Flow Segment ID AB

1. Surface Description (table 3-1)…................................
Range 

(natural)

2. Manning's roughness coefficient., n (table 3-1)…... 0.130

3. Flow length, L ….........................................................FT 75

4. Two-yr 24-hr rainfall, P2 …........................................IN 3.30

5. Land slope, s …...................................................FT/FT 0.1330

6. Tc =0.007(nL)0.8 / P2
0.5s0.4 (Eq. 3-3)  …...................HR 0.0534 + + = 0.0534

Shallow Concentrated Flow Segment ID BC CD DE

7. Surface Description (paved or unpaved) …............... Unpaved Paved Unpaved

8. Flow length, L ….........................................................FT 69 119 326

9. Watercourse slope, s …......................................FT/FT 0.1300 0.0750 0.0537

10. Average velocity, V (figure 3-1) …..................FT/Sec 5.84 5.60 3.74

11. Tc = L / 3600V ….....................................................HR 0.0033 + 0.0059 + 0.0242 = 0.0334

Channel Flow Segment ID

12. Cross sectional flow area, a …..........................FT2

13. Wetted perimeter, pW …........................................FT

14. Hydraulic radius, r = a/pW  …................................FT

15. Channel Slope, s ….........................................FT/FT

16. Manning's roughness coefficient  …................... n

17. V=1.49r2/3s1/2 / n  ….........................................FT/Sec

18. Flow length, L  …...................................................FT

19. Tc = L / 3600 V  ….................................................HR + + =

20. Cummulative Tc in Hours (Sum of Steps 6, 11, & 19)….........................................................................HR 0.0868

5.2

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

TR‐55 Method ‐ Time of Concentration (Tc) Calculations
POINT OF DISCHARGE #1 (POST‐DEVELOPMENT)

Tc in MINUTES = 
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PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

Sheet Flow Segment ID AB

1. Surface Description (table 3-1)…................................
Range 

(natural)

2. Manning's roughness coefficient., n (table 3-1)…... 0.130

3. Flow length, L ….........................................................FT 98

4. Two-yr 24-hr rainfall, P2 …........................................IN 3.30

5. Land slope, s …...................................................FT/FT 0.0950

6. Tc =0.007(nL)0.8 / P2
0.5s0.4 (Eq. 3-3)  …...................HR 0.0757 + + = 0.0757

Shallow Concentrated Flow Segment ID BC CD DE EF

7. Surface Description (paved or unpaved) …............... Paved Unpaved Paved Unpaved

8. Flow length, L ….........................................................FT 12 346 73 107

9. Watercourse slope, s …......................................FT/FT 0.0200 0.0660 0.0220 0.1120

10. Average velocity, V (figure 3-1) …..................FT/Sec 2.90 4.15 3.04 5.42

11. Tc = L / 3600V ….....................................................HR 0.0012 + 0.0232 + 0.0067 + 0.0055 = 0.0298

Channel Flow Segment ID

12. Cross sectional flow area, a …..........................FT2

13. Wetted perimeter, pW …........................................FT

14. Hydraulic radius, r = a/pW  …................................FT

15. Channel Slope, s ….........................................FT/FT

16. Manning's roughness coefficient  …................... n

17. V=1.49r2/3s1/2 / n  ….........................................FT/Sec

18. Flow length, L  …...................................................FT

19. Tc = L / 3600 V  ….................................................HR + + =

20. Cummulative Tc in Hours (Sum of Steps 6, 11, & 19)….........................................................................HR 0.1055

6.3

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

TR‐55 Method ‐ Time of Concentration (Tc) Calculations
POINT OF DISCHARGE #2 (POST‐DEVELOPMENT)

Tc in MINUTES = 
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PROJECT: 222 Church Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

1 Yr 2 Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr
Pre‐Development ‐ POD #1

PRE‐DEV TO POD #1 (ON‐SITE) 2.57 3.08 3.62 4.00 4.44 4.74 5.02

Post‐Development ‐ POD #1
POST‐DEV INFLOW TO BMP001 (ON‐SITE) 5.55 6.65 7.82 8.64 9.59 10.25 10.85

BMP001 ROUTING (ON‐SITE) 0.00 0.08 0.68 1.11 1.60 1.94 2.27
POST‐DEV BYPASS TO POD #1 (ON‐SITE) 0.84 1.00 1.17 1.29 1.43 1.53 1.62

Post‐Dev to POD #1 ‐ On‐Site Total
(Subject to Twp Peak Rate Requirements) 0.84 1.08 1.85 2.40 3.03 3.47 3.89

Allowable Peak Rate* 2.57 2.57 3.08 3.62 4.00 4.44 5.02
Difference (Prop. ‐ Allow.) ‐1.73 ‐1.49 ‐1.23 ‐1.22 ‐0.97 ‐0.97 ‐1.13

Pre‐Development ‐ POD #2
PRE‐DEV TO POD #2 (ON‐SITE) 1.34 1.60 1.87 2.07 2.29 2.44 2.59

Post‐Development ‐ POD #2
POST‐DEV BYPASS TO POD #2 (ON‐SITE)
(Subject to Twp Peak Rate Requirements) 0.80 0.95 1.12 1.23 1.37 1.46 1.55

Allowable Peak Rate* 1.34 1.34 1.60 1.87 2.07 2.29 2.59
Difference (Prop. ‐ Allow.) ‐0.54 ‐0.39 ‐0.48 ‐0.64 ‐0.70 ‐0.83 ‐1.04

1 Yr 2 Yr 5 Yr 10 Yr 25 Yr 50 Yr 100 Yr
OVERALL TOTAL TO POD #1

Overall Pre‐Dev POD #1 5.96 7.15 8.40 9.28 10.30 11.01 11.66
Overall Post‐Dev POD #1 3.34 4.67 6.15 7.28 8.76 9.90 10.87
Difference (Post‐Dev ‐ Pre‐Dev) ‐2.62 ‐2.48 ‐2.25 ‐2.00 ‐1.54 ‐1.11 ‐0.79

OVERALL TOTAL TO POD #2
Overall Pre‐Dev POD #2 4.23 5.06 5.92 6.53 7.25 7.73 8.19
Overall Post‐Dev POD #2 2.62 3.14 3.67 4.05 4.49 4.80 5.08
Difference (Post‐Dev ‐ Pre‐Dev) ‐1.61 ‐1.92 ‐2.25 ‐2.48 ‐2.76 ‐2.93 ‐3.11

Overall Watershed
Overall Total Pre‐Dev Peak Rate 10.19 12.21 14.32 15.81 17.55 18.74 19.85
Overall Total Post‐Dev Peak Rate 5.96 7.81 9.82 11.33 13.25 14.70 15.95
Difference (Post‐Dev ‐ Pre‐Dev) ‐4.23 ‐4.40 ‐4.50 ‐4.48 ‐4.30 ‐4.04 ‐3.90

* Per Cheltenham Township Stormwater Management Ordinance Section 290‐23, District 'B'.

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

Runoff Peak Rate Summary

Hydrograph ID
Return Period / Peak Rate (CFS)

Return Period / Peak Rate (CFS)
Hydrograph ID
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Hydrograph Summary Report

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

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

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

1 Dekalb 2.565 1 40 3,682 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 3.394 1 40 4,872 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 5.960 1 40 8,553 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 1.337 1 30 1,439 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 2.893 1 30 3,114 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 4.230 1 30 4,554 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 5.546 1 40 7,959 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 3.217 1 40 4,616 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 8.762 1 40 12,576 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 0.000 1 n/a 0 9 133.71 7,959 BMP001 ROUTE (ON-SITE)

13 Reservoir 1.172 1 70 3,300 11 134.34 11,198 BMP001 ROUTE (OVERALL)

14 Dekalb 0.839 1 25 753 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 1.329 1 25 1,192 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 0.798 1 30 859 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 1.825 1 30 1,965 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 2.623 1 30 2,824 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 1 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 3.078 1 40 4,417 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 4.072 1 40 5,845 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 7.150 1 40 10,262 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 1.599 1 30 1,721 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 3.460 1 30 3,724 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 5.059 1 30 5,445 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 6.654 1 40 9,549 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 3.859 1 40 5,539 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 10.51 1 40 15,088 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 0.080 1 79 273 9 134.04 9,519 BMP001 ROUTE (ON-SITE)

13 Reservoir 2.082 1 63 5,812 11 134.50 12,109 BMP001 ROUTE (OVERALL)

14 Dekalb 1.002 1 25 899 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 1.586 1 25 1,422 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 0.954 1 30 1,027 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 2.183 1 30 2,349 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 3.137 1 30 3,377 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 2 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 3.615 1 40 5,188 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 4.783 1 40 6,865 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 8.398 1 40 12,053 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 1.872 1 30 2,015 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 4.051 1 30 4,361 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 5.923 1 30 6,376 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 7.815 1 40 11,216 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 4.533 1 40 6,505 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 12.35 1 40 17,721 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 0.678 1 74 1,940 9 134.24 10,602 BMP001 ROUTE (ON-SITE)

13 Reservoir 3.128 1 58 8,445 11 134.66 12,989 BMP001 ROUTE (OVERALL)

14 Dekalb 1.171 1 25 1,051 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 1.853 1 25 1,663 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 1.117 1 30 1,203 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 2.556 1 30 2,751 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 3.673 1 30 3,954 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 5 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 3.995 1 40 5,734 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 5.287 1 40 7,588 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 9.283 1 40 13,322 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 2.065 1 30 2,223 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 4.469 1 30 4,810 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 6.534 1 30 7,033 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 8.638 1 40 12,397 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 5.010 1 40 7,191 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 13.65 1 40 19,588 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 1.109 1 71 3,121 9 134.33 11,128 BMP001 ROUTE (ON-SITE)

13 Reservoir 3.949 1 54 10,312 11 134.77 13,617 BMP001 ROUTE (OVERALL)

14 Dekalb 1.291 1 25 1,158 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 2.043 1 25 1,832 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 1.233 1 30 1,327 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 2.819 1 30 3,035 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 4.052 1 30 4,361 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 10 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 4.435 1 40 6,365 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 5.869 1 40 8,423 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 10.30 1 40 14,788 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 2.290 1 30 2,465 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 4.955 1 30 5,334 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 7.245 1 30 7,799 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 9.588 1 40 13,761 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 5.561 1 40 7,982 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 15.15 1 40 21,743 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 1.595 1 67 4,485 9 134.42 11,643 BMP001 ROUTE (ON-SITE)

13 Reservoir 5.070 1 49 12,467 11 134.91 14,407 BMP001 ROUTE (OVERALL)

14 Dekalb 1.431 1 25 1,283 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 2.264 1 25 2,031 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 1.367 1 30 1,471 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 3.126 1 30 3,365 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 4.493 1 30 4,836 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 25 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 4.739 1 40 6,802 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 6.271 1 40 9,000 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 11.01 1 40 15,802 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 2.444 1 30 2,631 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 5.289 1 30 5,693 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 7.733 1 30 8,324 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 10.25 1 40 14,705 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 5.943 1 40 8,529 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 16.19 1 40 23,234 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 1.941 1 64 5,429 9 134.48 11,976 BMP001 ROUTE (ON-SITE)

13 Reservoir 5.947 1 48 13,957 11 135.01 14,996 BMP001 ROUTE (OVERALL)

14 Dekalb 1.526 1 25 1,369 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 2.416 1 25 2,167 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 1.459 1 30 1,570 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 3.337 1 30 3,591 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 4.795 1 30 5,162 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 50 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Hydrograph Summary Report

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

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

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

1 Dekalb 5.020 1 40 7,205 ------ ------ ------ PRE-DEV POD #1 (ON-SITE)

2 Dekalb 6.643 1 40 9,534 ------ ------ ------ PRE-DEV POD #1 (OFF-SITE)

3 Combine 11.66 1 40 16,739 1, 2 ------ ------ PRE-DEV TOTAL TO POD #1

5 Dekalb 2.590 1 30 2,788 ------ ------ ------ PRE-DEV POD #2 (ON-SITE)

6 Dekalb 5.604 1 30 6,033 ------ ------ ------ PRE-DEV POD #2 (OFF-SITE)

7 Combine 8.194 1 30 8,820 5, 6 ------ ------ PRE-DEV TOTAL TO POD #2

9 Dekalb 10.85 1 40 15,577 ------ ------ ------ POST-DEV TO BMP001 (ON-SITE)

10 Dekalb 6.295 1 40 9,035 ------ ------ ------ POST-DEV TO BMP001 (OFF-SITE)

11 Combine 17.15 1 40 24,612 9, 10 ------ ------ POST-DEV TOTAL TO BMP001

12 Reservoir 2.273 1 62 6,301 9 134.53 12,275 BMP001 ROUTE (ON-SITE)

13 Reservoir 6.691 1 47 15,336 11 135.10 15,539 BMP001 ROUTE (OVERALL)

14 Dekalb 1.618 1 25 1,451 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

15 Dekalb 2.561 1 25 2,297 ------ ------ ------ POST-DEV BYPASS TO POD #1 (O

17 Dekalb 1.546 1 30 1,664 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

18 Dekalb 3.535 1 30 3,806 ------ ------ ------ POST-DEV BYPASS TO POD #2 (O

19 Combine 5.081 1 30 5,469 17, 18 ------ ------ POST-DEV TOTAL TO POD #2

2154-10 Hydraflow.gpw Return Period: 100 Year Wednesday, 09 / 13 / 2023

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023
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Pond Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Pond No. 1 -  BMP 001

Pond Data
Pond storage is based on user-defined values.

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

0.00 129.00 n/a 0 0
4.00 133.00 n/a 4,765 4,765
5.00 134.00 n/a 4,508 9,273
6.00 135.00 n/a 5,635 14,908
6.50 135.50 n/a 3,273 18,181
7.00 136.00 n/a 3,633 21,814

Culvert / Orifice Structures Weir Structures

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

Rise (in) =  18.00 0.00 0.00 0.00

Span (in) =  18.00 0.00 0.00 0.00

No. Barrels =  1 0 0 0

Invert El. (ft) =  132.13 0.00 0.00 0.00

Length (ft) =  26.00 0.00 0.00 0.00

Slope (%) =  0.50 0.00 0.00 n/a

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

Orifice Coeff. =  0.60 0.60 0.60 0.60

Multi-Stage =  n/a No No No

Crest Len (ft) =  10.44 1.75 0.00 0.00

Crest El. (ft) =  135.25 134.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  1 Rect --- ---

Multi-Stage =  Yes Yes No No

Exfil.(in/hr) =  0.000 (by Wet area)

TW Elev. (ft) =  0.00

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

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Stage (ft)

0.00 129.00

2.00 131.00

4.00 133.00

6.00 135.00

8.00 137.00

Elev (ft)

Discharge (cfs)

Stage / Discharge

Total Q
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RISER CREST ELEV. (feet) 135.25

INVERT OF OUTFLOW PIPE (feet) 132.13

DIAMETER OF PIPE / TYPE (inches) 18 HDPE   RCP   RCP   RCP

LENGTH OF OUTFALL PIPE (feet) 26

PIPE SLOPE (ft/ft) 0.0050

EMBANKMENT SLOPE (X:1) (ft/ft) 3

Number of collars (each) 2

Permanent / Temporary

"Y" (feet) 3.12

SATURATED LENGTH, Ls (feet)  22

COLLAR PROJECTION, V (feet)  1.00

COLLAR SIZE (feet) 3.50

COLLAR SPACING (feet)  7

MAXIMUM COLLAR SPACING (feet) 14

Sed Trap 1

ANTI-SEEP COLLAR DESIGN

PERMANENT PERMANENT PERMANENT PERMANENT

 
Page B-33



PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltehnam Township

COUNTY: Montgomery County, PA

100‐Year Storm Inflow (Q):  17.15 CFS (From Post‐Development Routing Analysis)

Q = CLH^1.5
Weir Coefficient (C):  2.63

Length (L):  25 FT
Flow Depth (H) =  0.41 FT

Elevation of Spillway:  135.50
Top of Berm Elevation:  136.50

Elevation of Flow (Based
on Depth Calculated Above):  135.91

Provided Freeboard =  0.59 FT

Spillway Opening Side Slope (H:V):  3 : 1
Flow Area (A) =  10.71 SF

Flow Velocity (V) = Q / A =  1.60 FT/SEC

Elev. = 136.50

1 0.41 FT
3 Elev. = 135.50

Freeboard & Velocity Calculations

25 FT

1.00 FT

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

Emergency Spillway Sizing Calculations For:
BMP ID 001

Emergency Spillway Capacity Calculations
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PROJECT: 222 Church Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

SIZE 
(R‐__)

THICKNESS 
Rt 
(IN)

LENGTH
Al
(FT)

INITIAL WIDTH
Aiw
(FT)

TERMINAL 
WIDTH
Atw
(FT)

FES#1 24 R‐4 18.0 22.0 6.0 14.8

APRON

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

RIPRAP APRON SUMMARY CHART

PIPE DIA 
Pd 
(IN)

OUTLET NO.

RIPRAP
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PROJECT: 222 Church Road [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

FOR: FES#1

Pipe Material:  HDPE
Manning's n:  0.012

Pipe Diameter, D:  24 IN Qf = 21.40 CFS
Pipe Slope, S:  0.0076 FT/FT

Design Discharge, Qd:  14.50 CFS
Design Velocity, V:  6.52 FPS Discharge Ratio = 0.68

Pipe Inv. Elev. @ Discharge:  133.00
Tailwater Elevation:  134.79 % Full = 0.63

Tailwater Condition, Tw: MAX Area * Ratio = 1.98 SF
Full Flow Area of Pipe, A: 3.14 SF Equiv. Full‐Flow Pipe Size = 18 IN

R‐SIZE = R‐4 INITIAL WIDTH, Aiw = 6.0 FT
d50 = 6.0 IN TERMINAL WIDTH, Atw = 14.8 FT
Rt = 18.0 IN LENGTH, La* = 22.0 FT

* PER FIGURE 9.4 OF THE E&S MANUAL

RIPRAP APRON SIZE

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

RIPRAP APRON SIZING CALCULATIONS

Design Inputs Full Flow/Equivalency Calcs, Slopes <0.05 FT/FT

𝑄௙ ൌ
0.464
𝑛

∗ 𝐷଼ ଷ⁄ ∗ 𝑆ଵ ଶ⁄

𝐷𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 𝑅𝑎𝑡𝑖𝑜 ൌ 𝑑
𝐷ൗ ൌ 𝑄ௗ

𝑄௙൘
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PROJECT: 222 Church Road  [2154-10]

LOCATION: Cheltenham Township

COUNTY: Montgomery County, PA

V = 1.33 FT/SEC ‐ Max Allowable Velocity
Cw = 3.0 ‐ Weir Coefficient (Rectangular Weir)
H = 0.09 FT ‐ Driving Head
H* = 0.70 IN ‐ Flow Depth over Level Spreader

Q100 = 6.69 FT3/SEC ‐ 100‐yr Storm Flow (From Routing Calculations)
Cw = 3.0 ‐ Weir Coefficient
H = 0.087 FT ‐ Driving Head (Calculated Above)
L = 86 FT Minimum Length of Level Spreader

Cd = 0.6 ‐ Orifice Coefficient

P = 2 ‐ # of Perferations per Linear Foot
r = 0.5 IN ‐ Radius of Perforation Orifice
A = 0.011 SF ‐ Area of Orifice (SF)
A = 1.57 IN2

‐ Area of Orifice (SQ.IN.)

g = 32.2 FT/SEC2 Gravitational Constant
h = 0.5 FT ‐ Head
Q = 0.037 CFS ‐ Orifice Flow (CFS)
Q = 16.67 GPM ‐ Orifice Flow (GPM)

1.57 IN2/LF Provided > 1.4 IN2/LF Requirement

16.67 GPM/LF Provided > 10 GPM/LF Requirement

PennDOT Pub 408 Section 610.2(a)1.c Perforations ‐ Area per Linear Foot

PADEP Design Standard

Weir Equation
Q100 = Cw * L * H

3/2 

L = Q100 / Cw * H
3/2

Underdrain Capacity Calculations
Q = CdA(2gh)

1/2

A = πr2

H = ( V / 1.5 * Cw )2 Grass/Thicket

ROBERT E. BLUE CONSULTING ENGINEERS, P.C.

Level Spreader Calculations
Level Spreader #1

V = 1.5 * Cw * H1/2 Down Slope Ground Cover Conditions
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14 15 17 18

19

Watershed Model Schematic
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023

Project: 2154-10 Hydraflow.gpw Wednesday, 09 / 13 / 2023

Hyd. Origin Description

Legend

1 Dekalb PRE-DEV POD #1 (ON-SITE)

2 Dekalb PRE-DEV POD #1 (OFF-SITE)

3 Combine PRE-DEV TOTAL TO POD #1

5 Dekalb PRE-DEV POD #2 (ON-SITE)

6 Dekalb PRE-DEV POD #2 (OFF-SITE)

7 Combine PRE-DEV TOTAL TO POD #2

9 Dekalb POST-DEV TO BMP001 (ON-SITE)

10 Dekalb POST-DEV TO BMP001 (OFF-SITE)

11 Combine POST-DEV TOTAL TO BMP001

12 Reservoir BMP001 ROUTE (ON-SITE)

13 Reservoir BMP001 ROUTE (OVERALL)

14 Dekalb POST-DEV BYPASS TO POD #1 (ON-SITE)

15 Dekalb POST-DEV BYPASS TO POD #1 (OFF-SITE)

17 Dekalb POST-DEV BYPASS TO POD #2 (ON-SITE)

18 Dekalb POST-DEV BYPASS TO POD #2 (OFF-SITE)

19 Combine POST-DEV TOTAL TO POD #2
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.565 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  3,682 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  3.521 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

PRE-DEV POD #1 (ON-SITE)
Hyd. No. 1 -- 1 Year

Hyd No. 1
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.394 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  4,872 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  3.521 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

PRE-DEV POD #1 (OFF-SITE)
Hyd. No. 2 -- 1 Year

Hyd No. 2
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  5.960 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  8,553 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

PRE-DEV TOTAL TO POD #1
Hyd. No. 3 -- 1 Year

Hyd No. 3 Hyd No. 1 Hyd No. 2
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.337 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,439 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  3.859 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

Q (cfs)

Time (min)

PRE-DEV POD #2 (ON-SITE)
Hyd. No. 5 -- 1 Year

Hyd No. 5
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.893 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,114 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  3.859 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

Q (cfs)

Time (min)

PRE-DEV POD #2 (OFF-SITE)
Hyd. No. 6 -- 1 Year

Hyd No. 6
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  4.230 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  4,554 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac

0 10 20 30 40 50 60

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

Q (cfs)

Time (min)

PRE-DEV TOTAL TO POD #2
Hyd. No. 7 -- 1 Year

Hyd No. 7 Hyd No. 5 Hyd No. 6
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.546 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  7,959 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  3.521 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

POST-DEV TO BMP001 (ON-SITE)
Hyd. No. 9 -- 1 Year

Hyd No. 9

 
Page B-49



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.217 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  4,616 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  3.521 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (min)

POST-DEV TO BMP001 (OFF-SITE)
Hyd. No. 10 -- 1 Year

Hyd No. 10
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  8.762 cfs
Storm frequency =  1 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  12,576 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

POST-DEV TOTAL TO BMP001
Hyd. No. 11 -- 1 Year

Hyd No. 11 Hyd No. 9 Hyd No. 10
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  0.000 cfs
Storm frequency =  1 yrs Time to peak =  n/a
Time interval =  1 min Hyd. volume =  0 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  133.71 ft
Reservoir name =  BMP 001 Max. Storage =  7,959 cuft

Storage Indication method used.

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

Q (cfs)

Time (min)

BMP001 ROUTE (ON-SITE)
Hyd. No. 12 -- 1 Year

Hyd No. 12 Hyd No. 9 Total storage used = 7,959 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  1.172 cfs
Storm frequency =  1 yrs Time to peak =  70 min
Time interval =  1 min Hyd. volume =  3,300 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  134.34 ft
Reservoir name =  BMP 001 Max. Storage =  11,198 cuft

Storage Indication method used.

0 30 60 90 120 150 180 210 240 270

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

BMP001 ROUTE (OVERALL)
Hyd. No. 13 -- 1 Year

Hyd No. 13 Hyd No. 11 Total storage used = 11,198 cuft
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Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  0.839 cfs
Storm frequency =  1 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  753 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  4.055 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.329 cfs
Storm frequency =  1 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,192 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  4.055 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  0.798 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  859 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  3.859 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.825 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,965 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  3.859 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  2.623 cfs
Storm frequency =  1 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,824 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.078 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  4,417 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  4.224 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.072 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  5,845 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  4.224 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  7.150 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  10,262 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac
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Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.599 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,721 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  4.615 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.460 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,724 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  4.615 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  5.059 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  5,445 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac
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Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  6.654 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  9,549 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  4.224 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.859 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  5,539 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  4.224 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  10.51 cfs
Storm frequency =  2 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  15,088 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac
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Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  0.080 cfs
Storm frequency =  2 yrs Time to peak =  79 min
Time interval =  1 min Hyd. volume =  273 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.04 ft
Reservoir name =  BMP 001 Max. Storage =  9,519 cuft

Storage Indication method used.
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Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  2.082 cfs
Storm frequency =  2 yrs Time to peak =  63 min
Time interval =  1 min Hyd. volume =  5,812 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  134.50 ft
Reservoir name =  BMP 001 Max. Storage =  12,109 cuft

Storage Indication method used.
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Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.002 cfs
Storm frequency =  2 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  899 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  4.840 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.586 cfs
Storm frequency =  2 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,422 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  4.840 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  0.954 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,027 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  4.615 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.183 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,349 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  4.615 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  3.137 cfs
Storm frequency =  2 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,377 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.615 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  5,188 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  4.962 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.783 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  6,865 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  4.962 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  8.398 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  12,053 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

PRE-DEV TOTAL TO POD #1
Hyd. No. 3 -- 5 Year

Hyd No. 3 Hyd No. 1 Hyd No. 2

 
Page B-77



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.872 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,015 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  5.403 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.051 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  4,361 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  5.403 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  5.923 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  6,376 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac
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Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  7.815 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  11,216 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  4.962 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.533 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  6,505 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  4.962 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  12.35 cfs
Storm frequency =  5 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  17,721 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac
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Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  0.678 cfs
Storm frequency =  5 yrs Time to peak =  74 min
Time interval =  1 min Hyd. volume =  1,940 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.24 ft
Reservoir name =  BMP 001 Max. Storage =  10,602 cuft

Storage Indication method used.
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Page B-84



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  3.128 cfs
Storm frequency =  5 yrs Time to peak =  58 min
Time interval =  1 min Hyd. volume =  8,445 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  134.66 ft
Reservoir name =  BMP 001 Max. Storage =  12,989 cuft

Storage Indication method used.
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Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.171 cfs
Storm frequency =  5 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,051 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  5.658 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.853 cfs
Storm frequency =  5 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,663 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  5.658 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.117 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,203 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  5.403 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.556 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,751 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  5.403 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  3.673 cfs
Storm frequency =  5 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,954 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.995 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  5,734 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  5.485 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.287 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  7,588 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  5.485 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  9.283 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  13,322 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac
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Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.065 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,223 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  5.960 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.469 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  4,810 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  5.960 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  6.534 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  7,033 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac
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Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  8.638 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  12,397 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  5.485 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.010 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  7,191 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  5.485 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  13.65 cfs
Storm frequency =  10 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  19,588 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (min)

POST-DEV TOTAL TO BMP001
Hyd. No. 11 -- 10 Year

Hyd No. 11 Hyd No. 9 Hyd No. 10

 
Page B-99



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  1.109 cfs
Storm frequency =  10 yrs Time to peak =  71 min
Time interval =  1 min Hyd. volume =  3,121 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.33 ft
Reservoir name =  BMP 001 Max. Storage =  11,128 cuft

Storage Indication method used.
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Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  3.949 cfs
Storm frequency =  10 yrs Time to peak =  54 min
Time interval =  1 min Hyd. volume =  10,312 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  134.77 ft
Reservoir name =  BMP 001 Max. Storage =  13,617 cuft

Storage Indication method used.
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Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.291 cfs
Storm frequency =  10 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,158 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  6.235 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.043 cfs
Storm frequency =  10 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,832 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  6.235 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.233 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,327 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  5.960 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.819 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,035 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  5.960 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  4.052 cfs
Storm frequency =  10 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  4,361 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.435 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  6,365 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  6.088 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.869 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  8,423 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  6.088 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  10.30 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  14,788 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac
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Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.290 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,465 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  6.609 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.955 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  5,334 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  6.609 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  7.245 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  7,799 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac
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Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  9.588 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  13,761 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  6.088 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.561 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  7,982 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  6.088 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  15.15 cfs
Storm frequency =  25 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  21,743 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac
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Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  1.595 cfs
Storm frequency =  25 yrs Time to peak =  67 min
Time interval =  1 min Hyd. volume =  4,485 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.42 ft
Reservoir name =  BMP 001 Max. Storage =  11,643 cuft

Storage Indication method used.
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Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  5.070 cfs
Storm frequency =  25 yrs Time to peak =  49 min
Time interval =  1 min Hyd. volume =  12,467 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  134.91 ft
Reservoir name =  BMP 001 Max. Storage =  14,407 cuft

Storage Indication method used.
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Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.431 cfs
Storm frequency =  25 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,283 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  6.912 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.264 cfs
Storm frequency =  25 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  2,031 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  6.912 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.367 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,471 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  6.609 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.126 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,365 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  6.609 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  4.493 cfs
Storm frequency =  25 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  4,836 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  4.739 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  6,802 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  6.505 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  6.271 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  9,000 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  6.505 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  11.01 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  15,802 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac
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Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.444 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,631 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  7.054 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.289 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  5,693 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  7.054 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  7.733 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  8,324 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac
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Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  10.25 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  14,705 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  6.505 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.943 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  8,529 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  6.505 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  16.19 cfs
Storm frequency =  50 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  23,234 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac
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Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  1.941 cfs
Storm frequency =  50 yrs Time to peak =  64 min
Time interval =  1 min Hyd. volume =  5,429 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.48 ft
Reservoir name =  BMP 001 Max. Storage =  11,976 cuft

Storage Indication method used.
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Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  5.947 cfs
Storm frequency =  50 yrs Time to peak =  48 min
Time interval =  1 min Hyd. volume =  13,957 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  135.01 ft
Reservoir name =  BMP 001 Max. Storage =  14,996 cuft

Storage Indication method used.

0 20 40 60 80 100 120 140 160 180 200

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (min)

BMP001 ROUTE (OVERALL)
Hyd. No. 13 -- 50 Year

Hyd No. 13 Hyd No. 11 Total storage used = 14,996 cuft

 
Page B-133



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.526 cfs
Storm frequency =  50 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,369 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  7.373 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.416 cfs
Storm frequency =  50 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  2,167 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  7.373 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.459 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,570 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  7.054 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.337 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,591 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  7.054 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  4.795 cfs
Storm frequency =  50 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  5,162 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Hyd. No. 1

PRE-DEV POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.020 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  7,205 cuft
Drainage area =  2.350 ac Runoff coeff. =  0.31
Intensity =  6.891 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 2

PRE-DEV POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  6.643 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  9,534 cuft
Drainage area =  2.410 ac Runoff coeff. =  0.4
Intensity =  6.891 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 3

PRE-DEV TOTAL TO POD #1

Hydrograph type =  Combine Peak discharge =  11.66 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  16,739 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  4.760 ac

0 10 20 30 40 50 60 70 80

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

Q (cfs)

Time (min)

PRE-DEV TOTAL TO POD #1
Hyd. No. 3 -- 100 Year

Hyd No. 3 Hyd No. 1 Hyd No. 2

 
Page B-141



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 5

PRE-DEV POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.590 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  2,788 cuft
Drainage area =  1.050 ac Runoff coeff. =  0.33
Intensity =  7.475 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 6

PRE-DEV POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  5.604 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  6,033 cuft
Drainage area =  1.630 ac Runoff coeff. =  0.46
Intensity =  7.475 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 7

PRE-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  8.194 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  8,820 cuft
Inflow hyds. =  5, 6 Contrib. drain. area =  2.680 ac

0 10 20 30 40 50 60

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

Q (cfs)

Time (min)

PRE-DEV TOTAL TO POD #2
Hyd. No. 7 -- 100 Year

Hyd No. 7 Hyd No. 5 Hyd No. 6

 
Page B-144



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2023 Wednesday, 09 / 13 / 2023

Hyd. No. 9

POST-DEV TO BMP001 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  10.85 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  15,577 cuft
Drainage area =  2.500 ac Runoff coeff. =  0.63
Intensity =  6.891 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 10

POST-DEV TO BMP001 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  6.295 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  9,035 cuft
Drainage area =  2.030 ac Runoff coeff. =  0.45
Intensity =  6.891 in/hr Tc by User =  8.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 11

POST-DEV TOTAL TO BMP001

Hydrograph type =  Combine Peak discharge =  17.15 cfs
Storm frequency =  100 yrs Time to peak =  40 min
Time interval =  1 min Hyd. volume =  24,612 cuft
Inflow hyds. =  9, 10 Contrib. drain. area =  4.530 ac
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Hyd. No. 12

BMP001 ROUTE (ON-SITE)

Hydrograph type =  Reservoir Peak discharge =  2.273 cfs
Storm frequency =  100 yrs Time to peak =  62 min
Time interval =  1 min Hyd. volume =  6,301 cuft
Inflow hyd. No. =  9 - POST-DEV TO BMP001 (ON-SITE)Max. Elevation =  134.53 ft
Reservoir name =  BMP 001 Max. Storage =  12,275 cuft

Storage Indication method used.
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Hyd. No. 13

BMP001 ROUTE (OVERALL)

Hydrograph type =  Reservoir Peak discharge =  6.691 cfs
Storm frequency =  100 yrs Time to peak =  47 min
Time interval =  1 min Hyd. volume =  15,336 cuft
Inflow hyd. No. =  11 - POST-DEV TOTAL TO BMP001Max. Elevation =  135.10 ft
Reservoir name =  BMP 001 Max. Storage =  15,539 cuft

Storage Indication method used.

0 20 40 60 80 100 120 140 160 180 200

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (min)

BMP001 ROUTE (OVERALL)
Hyd. No. 13 -- 100 Year

Hyd No. 13 Hyd No. 11 Total storage used = 15,539 cuft
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Hyd. No. 14

POST-DEV BYPASS TO POD #1 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.618 cfs
Storm frequency =  100 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  1,451 cuft
Drainage area =  0.460 ac Runoff coeff. =  0.45
Intensity =  7.817 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 15

POST-DEV BYPASS TO POD #1 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  2.561 cfs
Storm frequency =  100 yrs Time to peak =  25 min
Time interval =  1 min Hyd. volume =  2,297 cuft
Drainage area =  0.910 ac Runoff coeff. =  0.36
Intensity =  7.817 in/hr Tc by User =  5.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 17

POST-DEV BYPASS TO POD #2 (ON-SITE)

Hydrograph type =  Dekalb Peak discharge =  1.546 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  1,664 cuft
Drainage area =  0.440 ac Runoff coeff. =  0.47
Intensity =  7.475 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 18

POST-DEV BYPASS TO POD #2 (OFF-SITE)

Hydrograph type =  Dekalb Peak discharge =  3.535 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  3,806 cuft
Drainage area =  1.100 ac Runoff coeff. =  0.43
Intensity =  7.475 in/hr Tc by User =  6.00 min
IDF Curve =  2154-10_NOAA Intensities_Hydraflow.IDFAsc/Rec limb fact =  n/a
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Hyd. No. 19

POST-DEV TOTAL TO POD #2

Hydrograph type =  Combine Peak discharge =  5.081 cfs
Storm frequency =  100 yrs Time to peak =  30 min
Time interval =  1 min Hyd. volume =  5,469 cuft
Inflow hyds. =  17, 18 Contrib. drain. area =  1.540 ac
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Montgomery County, Pennsylvania
Survey Area Data: Version 15, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jun 1, 2019—Aug 4, 
2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ha Hatboro silt loam 4.1 38.6%

UugB Urban land-Udorthents, schist 
and gneiss complex, 0 to 8 
percent slopes

5.1 47.9%

UugD Urban land-Udorthents, schist 
and gneiss complex, 8 to 25 
percent slopes

0.6 5.8%

W Water 0.8 7.8%

Totals for Area of Interest 10.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

Custom Soil Resource Report
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The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Montgomery County, Pennsylvania

Ha—Hatboro silt loam

Map Unit Setting
National map unit symbol: l54h
Elevation: 200 to 800 feet
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 48 to 57 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Hatboro and similar soils: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hatboro

Setting
Landform: Flood plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Alluvium derived from metamorphic and sedimentary rock

Typical profile
Ap - 0 to 9 inches: silt loam
Bg - 9 to 44 inches: silt loam
Cg - 44 to 56 inches: sandy clay loam
C - 56 to 70 inches: stratified gravelly sand to clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 60 to 99 inches to lithic bedrock
Drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 2.00 in/hr)
Depth to water table: About 0 to 6 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Glenville
Percent of map unit: 5 percent
Landform: Hillslopes

Custom Soil Resource Report
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Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

UugB—Urban land-Udorthents, schist and gneiss complex, 0 to 8 
percent slopes

Map Unit Setting
National map unit symbol: 2dtz7
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope

Custom Soil Resource Report
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Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss

Typical profile
Ap - 0 to 6 inches: loam
C - 6 to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

Edgemont
Percent of map unit: 1 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Custom Soil Resource Report
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Baile
Percent of map unit: 1 percent
Landform: Depressions
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

UugD—Urban land-Udorthents, schist and gneiss complex, 8 to 25 
percent slopes

Map Unit Setting
National map unit symbol: 2dtz8
Elevation: 200 to 2,000 feet
Mean annual precipitation: 35 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 110 to 235 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 80 percent
Udorthents, schist and gneiss, and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Pavement, buildings and other artifically covered areas

Typical profile
C - 0 to 6 inches: variable

Custom Soil Resource Report
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Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 10 to 99 inches to lithic bedrock
Available water capacity: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: No

Description of Udorthents, Schist And Gneiss

Setting
Landform: Hills
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Parent material: Graded areas of schist and/or gneiss

Typical profile
Ap - 0 to 6 inches: loam
C - 6 to 40 inches: silty clay loam
R - 40 to 60 inches: bedrock

Properties and qualities
Slope: 8 to 25 percent
Depth to restrictive feature: 20 to 70 inches to paralithic bedrock
Drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 60 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Hydric soil rating: No

Minor Components

Glenville
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Side slope, head slope
Down-slope shape: Linear, concave
Across-slope shape: Concave, linear
Hydric soil rating: No

Baile
Percent of map unit: 1 percent
Landform: Depressions
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Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Edgemont
Percent of map unit: 1 percent
Landform: Ridges
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Mountaintop
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Hydric soil rating: No

Gladstone
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Nose slope, side slope
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Glenelg
Percent of map unit: 1 percent
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Interfluve, side slope, nose slope
Down-slope shape: Linear, convex
Across-slope shape: Convex, linear
Hydric soil rating: No

W—Water

Map Unit Setting
National map unit symbol: 1nnv3
Mean annual precipitation: 36 to 50 inches
Mean annual air temperature: 46 to 59 degrees F
Frost-free period: 120 to 214 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Setting
Parent material: Rivers streams ponds

Custom Soil Resource Report
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Properties and qualities
Runoff class: Negligible
Frequency of ponding: Frequent

Custom Soil Resource Report
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 Penn’s Trail Environmental, LLC 

21 E. Lincoln Ave – Suite 160 
Hatfield, PA 19440 

Phone: (215) 362-4610 
e-mail: staff@pennstrail.com 

 

 

  

 “Your Path to Environmental Solutions” 
 

Robert E. Blue Consulting Engineers, P.C. February 2, 2022 
1149 Skippack Pike                                           
Blue Bell, PA 19422 
 
RE: Stormwater Infiltration Study & Report 
 222 Church Road Tract 

Cheltenham Twp., Montgomery Co., PA 
 PTE #5303 

Dear Mr. Pawlowski; 

Penn’s Trail Environmental, LLC has performed a subsurface soil and permeability 
investigation on the referenced parcel. The intent of this investigation was to evaluate the 
subsurface soil profile and determine the permeability characteristics of the areas indicated 
for proposed stormwater disposal via infiltration. Test excavations were developed with a 
backhoe and described in accordance with United States Department of Agriculture-Natural 
Resource Conservation Service (USDA-NRCS) methodology. In-situ permeability testing was 
conducted using the Double Ring Infiltrometer (DRI) method as described by ASTM-D3385-
09 standards.  

Current regulation requires that stormwater control be designed for this proposed new land 
development project. Permeability testing is required to determine if infiltrative capacity of 
the subsoil is present. Test locations were positioned throughout this site at the direction of 
the project engineer. Depth of testing was determined by final constructed grade of the 
stormwater facilities or adjusted for shallow bedrock or groundwater encountered in test 
excavations. A backhoe was required for excavation of the test probes and establishment of 
the double rings.  

Soil profile descriptions were developed at each test point and include information such as 
texture, structure, soil depth, and indication (or lack thereof) of a seasonal high-water table 
or restricted drainage as would be indicated by redoximorphic features.  

Redox features often occur when infiltrating water encounters a slowly permeable layer as it 
moves downward through the soil profile. These features do not indicate a true water table or 
zone that is saturated for prolonged periods by regional groundwater at this site. Regional 
groundwater was not encountered at this site, and redox features observed are an indicator of 
infiltration issues which are addressed by permeability testing and should not be considered 
a limiting design factor unless permeability rates reveal that to be the case. 

Pre-development USDA-NRCS soil mapping at this site, or more specifically the test locations, 
was the Hatboro and Urban Land – Udorthents, schist and gneiss soil series. The Hatboro 
series consists of very deep and poorly drained soils formed in alluvium derived from 
metamorphic and crystalline rock. They are on flood plains. Saturated hydraulic conductivity 
is moderately high to high. Solum thickness ranges from 20 to 60 inches. Depth to bedrock 
ranges from 5 to 10 feet or more. Diagnostic horizons and features recognized in this pedon 
are an ochric epipedon from 0 to 9 inches (Ap horizon) and a cambic horizon from 9 to 44 
inches (Bg1 and Bg2 horizons). 

Udorthents are a complex collection of soils that consist of moderately well drained to 
excessively drained soils that have been disturbed by cutting or filling, and areas that are 
covered by buildings and pavement. Udorthents consist of gently sloping to moderately 
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sloping areas where the original soil has been cut away or covered with a loamy fill material. 
Permeability is moderate to slow throughout. Depth to bedrock is typically more than 60 
inches. Seasonal high-water table depth is variable. Layers that restrict permeability, and 
buried objects may hinder deep excavations. The soil characteristics are variable, requiring 
on-site investigation before suitability for specific land uses can be evaluated. 

The soils at the testing locations were found to be derived primarily from schist as mapped. 
This investigation was not conducted for the purpose of disputing current mapping or as a re-
mapping effort. Loess material was found to overtop schist derived soils at certain test 
locations. Soil series designations are provided on the attached soil profile data sheets. 

Soil profiles of backhoe excavated test pits were developed to depths at or near final 
constructed grade of proposed stormwater control facilities. The most restrictive barriers from 
the point of infiltration to contacting the base flow groundwater table were determined. The 
most common of these barriers in our region include restrictive soil horizons, varying 
lithology, fracturing of the bedrock or insufficient fracturing of the bedrock, and encountering 
groundwater among other factors. Our field observations, as reported on the attached soil 
profile data sheets, indicate that slowly diggable conditions were not encountered in the test 
pits. Redoximorphic features were noted in test pits 3, 4 and 6 throughout the lower argillic 
horizon (Bt2). Subsequent detailed testing more accurately predicts the ability of the soil to 
efficiently infiltrate stormwater and has been attached.  

Testing sought to identify zones that would potentially allow the infiltration of stormwater. 
The testing protocol used considers regional construction practices, the likelihood of “silting 
in” during and following construction and the subsurface characteristics of the soil and 
geology. The determination at this site was that no restrictive condition was encountered to 
the established installation depth for infiltration of stormwater. The double rings were 
established at a level with sufficient residual subsoil above groundwater and bedrock to seat 
and seal the rings permitting unsaturated flow through the soil to the water table. 

The recommended acceptable range for subsurface disposal of stormwater is 0.10 inches per 
hour to 10.0 inches per hour according to current BMP guidance. Surface basins where 
additional storage is economical can have much slower rates and still provide some 
infiltration. Our office recommends that the design engineer assume zero infiltration for any 
stormwater area which achieves less than 0.10 inches per hour.  

There are various means to arrive at an infiltrative rate for the substratum following testing. 
Our method is to average the last four stabilized readings as established in the PA BMP 
Manual. Another is to use the “last” reading as is common for percolation testing for 
wastewater disposal. Averaging more accurately reflects what would likely occur during a rain 
(soil saturation) event.  

Testing was conducted at discreet locations selected by the project engineer using double ring 
infiltrometers. Data sheets containing the information recorded for the soil profile 
descriptions and double ring infiltrometers have been included as attachments to this report. 
A table summarizing the field data can be found below: 

Stormwater Testing Summary 

Test 
Location 

Depth of 
Test Pit 

Inches 

Depth to 
Water 

Inches 

Depth to 
Rock 
Inches 

Depth of 
Testing 

Inches 

Infiltration 
Rate 

Inches per hour 

1 100 --- --- 72 2.59 

2 101 --- --- 72 0.12 
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3 99 --- --- 72 0.00 

4 99 --- --- 72 0.15 

5 101 --- --- 70* 0.43 

6 101 --- --- 77* 4.11 

*Infiltration testing was conducted deeper than proposed due to the sandy texture of a deeper 
horizon that would promote better infiltration. 

The soil encountered demonstrated varied infiltration rates. Subsurface conditions may 
change following construction and resultant redirection of surface water following 
development. Results suggest that the average infiltration rates at tested locations 1, 5 and 6 
are within the recommended guidelines even after a safety factor of two is applied. Results 
suggest that the average infiltration rates tested locations 2, 3, and 4 are below the 
recommended guidelines of 0.10 inches per hour either before or after a safety factor of two is 
applied. 

At test locations 1, 5, and 6, stormwater control devices can include surface and subsurface 
facilities that allow the design engineer flexibility in reducing velocity containing and 
disposing of stormwater on this site in select areas due to the channery composition of the soil 
at this site. Surface features such as vegetated swales and berms can be employed to reduce 
overland flow and retain water in-situ thus extending contact time and providing for 
additional infiltration.  

At test locations, 2, 3, and 4, stormwater control devices that allow the design engineer 
flexibility in reducing velocity containing and disposing of stormwater on this site should be 
limited to surface facilities due to the clayey composition and slow drainage of the soil at this 
location. Surface features such as vegetated swales and berms can be employed to reduce 
overland flow and retain water in-situ thus extending contact time and providing for 
additional infiltration.  

Our findings are a result of testing conducted in specific locations and conditions. Should 
evidence contrary to the findings in this report be discovered prior to, during, or after 
construction of the stormwater control devices, our office must be notified immediately so our 
recommendations can be reviewed and revised if necessary.  

Penn’s Trail Environmental, LLC expresses no guarantee that the soil conditions following 
excavation will be identical to those encountered during this investigation. We recommend 
that caution is exercised during construction to minimize compaction, or other disturbance in 
those areas intended for use as infiltration areas. 

Please review the enclosed information and if any questions arise do not hesitate to contact 
our office.  

Sincerely,  
Penn’s Trail Environmental, LLC 
 
 
 
Paul A. Golrick/JH 
Soil Scientist 
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Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

weak very fine sbk
very friable

A

Date:

Project:

very friable

Color Redox 
Features

Texture Structure

C 42-100
10YR 5/4

PA

Pit # PTE #

Co.,

Location:

Twp., Montgomery

2/2/22 1

Cheltenham

5303

222 Church Road

222 Church Road

BoundaryConsistenceHorizon

channery weak fine sbk
friable

Soil Series Glenelg

Schist

Ultisol

Well Drained

Upland

Backslope

Colluvium

Soil Scientist:

COURSE FRAGMENTS (% of profile)REDOX FEATURES

Ochric

Argillic

Residuum

Terry Harris

Depth 
(in.)

clear wavy

clear wavy

0-6
10YR 3/4 strong coarse gr

5/6

silt loam

sandy loam
Bt 6-42

10YR

loamy sand
very channery



Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

Date: 2/2/22 Pit # 2 PTE # 5303

Project: 222 Church Road

Location: 222 Church Road

Cheltenham Twp., Montgomery Co., PA

Soil Series Glenelg

Horizon Depth 
(in.)

Color Redox 
Features

Texture Structure Consistence Boundary

strong coarse gr
very friable clear wavyA1 0-4

10YR 3/4 silt loam

moderate medium gr
friable clear wavyA2 4-10

10YR 5/3 silt loam

weak fine sbk
friable clear wavy

sandy loam
Bt 10-90

10YR 5/6 channery

weak very fine sbk
very friable

loamy sand
C 90-101

10YR 5/4 very channery

Soil Scientist: Terry Harris

REDOX FEATURES COURSE FRAGMENTS (% of profile)

Ochric

Backslope

Colluvium

Residuum

Schist

Argillic

Ultisol

Well Drained

Upland



Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

Date: 2/2/22 Pit # 3 PTE # 5303

Project: 222 Church Road

Location: 222 Church Road

Cheltenham Twp., Montgomery Co., PA

Soil Series Duncannon

Horizon Depth 
(in.)

Color Redox 
Features

Texture Structure Consistence Boundary

moderate medium gr
very friable clear wavyAp 0-14

10YR 4/4 silt loam

moderate medium sbk
friable clear wavyBt1 14-67

10YR 7/6 silt loam

moderate medium sbk
friableBt2 67-99

10YR 7/6 common 
distinct

silt loam

Soil Scientist: Terry Harris

REDOX FEATURES COURSE FRAGMENTS (% of profile)

Ochric

Backslope

Loess

Schist

Argillic

Alfisol

Well Drained

Upland



Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

Date: 2/2/22 Pit # 4 PTE # 5303

Project: 222 Church Road

Location: 222 Church Road

Cheltenham Twp., Montgomery Co., PA

Soil Series Duncannon

Horizon Depth 
(in.)

Color Redox 
Features

Texture Structure Consistence Boundary

moderate medium gr
very friable clear wavyAp 0-10

10YR 4/4 silt loam

moderate medium sbk
friable clear wavyBt1 10-55

10YR 7/6 silt loam

moderate medium sbk
friableBt2 55-99

10YR 7/6 common 
distinct

silt loam

Soil Scientist: Terry Harris

REDOX FEATURES COURSE FRAGMENTS (% of profile)

Ochric

Backslope

Loess

Schist

Argillic

Alfisol

Well Drained

Upland



Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

Date: 2/2/22 Pit # 5 PTE # 5303

Project: 222 Church Road

Location: 222 Church Road

Cheltenham Twp., Montgomery Co., PA

Soil Series Duncannon taxadjunct

Horizon Depth 
(in.)

Color Redox 
Features

Texture Structure Consistence Boundary

strong medium gr
very friable gradual wavyAp 0-15

10YR 4/4 silt loam

moderate medium sbk
friable clear wavy

10YR 5/3 loamy sand
Bt/2C 15-65

10YR 7/6 silt loam

weak very fine sbk
very friable

loamy sand
2C 65-101

10YR 5/3 channery

Soil Scientist: Terry Harris

REDOX FEATURES COURSE FRAGMENTS (% of profile)

Ochric

Backslope

Loess

Residuum

Schist

Argillic

Alfisol

Well Drained

Upland



Penn's Trail Environmental, LLC
21 East Lincoln Ave - Suite 160

Hatfield, PA  19440

ph. (215) 362-4610

Notes

EPIPEDON

Abundance 15-35% 35-65% >65%
Few  ......... <2% gravelly very gravelly extremely gravelly
Common .. 2-20% channery very channery extremely channery

SUBSURFACE HORIZON(S) Many ........>20% cobbly very cobbly extremely cobbly

Contrast flaggy very flaggy extremely flaggy

faint stony very stony extremely stony
hue & chroma of matrix and

SOIL ORDER redox are closely related. BOUNDARY
distinct Distinctness
matrix & redox features vary abrupt. ..<1” (thick) gradual…2.5-5”
1-2 units of hue and several clear. ....1-2.5” diffuse… ....>5"

DRAINAGE CLASS units of chroma & value. Topography
prominent smooth  - boundary is nearly level

Matrix & redox features vary wavy - pockets with width greater than depth
several units in hue, value & irregular  - pockets with depth greater than width

LANDFORM chroma. broken  - boundary is discontinuous

   and interrupted

STRUCTURE
Grade Type

POSITION Structureless  - No observable pl  - platy

   aggregation or arrangement pr  - prismatic

   of lines of weakness. cpr  - columnar
Weak  - Poorly formed, indistinct gr  - granular

PARENT MATERIAL     peds barely observable in place. abk  - angular blocky

Moderate  - Well-formed, distinct sbk  - subangular blocky

   peds moderately durable &
   evident in place.

BEDROCK LITHOLOGY Strong  - Durable peds evident

   in undisturbed soil & become

   separated when disturbed.

Date: 2/2/22 Pit # 6 PTE # 5303

Project: 222 Church Road

Location: 222 Church Road

Cheltenham Twp., Montgomery Co., PA

Soil Series Lawrenceville taxadjunct

Horizon Depth 
(in.)

Color Redox 
Features

Texture Structure Consistence Boundary

strong medium gr
very friable gradual wavyAp 0-13

10YR 4/4 silt loam

moderate medium sbk
friable clear wavyBt1 13-31

10YR 7/6 silt loam

moderate medium sbk
friable gradual wavyBt2 31-62

10YR 7/6 common 
distinct

silt loam

weak very fine sbk
very friable

loamy sand
2C 62-101

10YR 5/3 channery

Soil Scientist: Terry Harris

REDOX FEATURES COURSE FRAGMENTS (% of profile)

Ochric

Backslope

Loess

Residuum

Schist

Argillic

Alfisol

Moderately Well Drained

Upland



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 1
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 72 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

8:35 AM fill fill

9:05 AM 30 2 1/8 1,000 2 1/8 1,750 33.33 4.32

9:35 AM 30 2    900 1    800 30.00 3.88

9:45 AM 10  3/8 200  2/8 250 20.00 2.59

9:55 AM 10  4/8 210  2/8 250 21.00 2.72

10:05 AM 10  3/8 190  2/8 240 19.00 2.46

10:15 AM 10  3/8 200  2/8 250 20.00 2.59

      

      

Average 200.00 247.50 20.00 2.59

5303

Cody Kline
31-00-06637-00-1
cloudy 30's °F

222 Church Road
222 Church Road
Cheltenham
Montgomery
  -----                                            

2/2/2022

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 1 of 6



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 2
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 72 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

9:00 AM fill fill

9:30 AM 30 2 1/8 1,000 1 2/8 1,000 33.33 4.32

10:00 AM 30  2/8 90  1/8 100 3.00 0.39

10:30 AM 30 < 1/8 20 < 1/8 30 0.67 0.09

11:00 AM 30  1/8 30 < 1/8 30 1.00 0.13

11:30 AM 30  1/8 30 < 1/8 30 1.00 0.13

12:00 PM 30  1/8 30 < 1/8 30 1.00 0.13

      

      

Average 27.50 30.00 0.92 0.12

  -----                                            31-00-06637-00-1
cloudy 30's °F

Montgomery Cody Kline

222 Church Road 5303
222 Church Road 2/2/2022
Cheltenham

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 2 of 6



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 3
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 72 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

8:45 AM fill fill

9:15 AM 30  1/8 70  1/8 75 2.33 0.30

9:45 AM 30 < 1/8 20 < 1/8 50 0.67 0.09

10:15 AM 30 0    0 < 1/8 10 0.00 0.00

10:45 AM 30 0    0 0    0 0.00 0.00

11:15 AM 30 0    0 0    0 0.00 0.00

11:45 AM 30 0    0 0    0 0.00 0.00

      

      

Average 0.00 2.50 0.00 0.00

  -----                                            31-00-06637-00-1
cloudy 30's °F

Montgomery Cody Kline

222 Church Road 5303
222 Church Road 2/2/2022
Cheltenham

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 3 of 6



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 4
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 72 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

9:16 AM fill fill

9:46 AM 30  1/8 70  4/8 400 2.33 0.30

10:16 AM 30  1/8 30 < 1/8 30 1.00 0.13

10:46 AM 30  1/8 50  1/8 60 1.67 0.22

11:16 AM 30 < 1/8 20 < 1/8 30 0.67 0.09

11:46 AM 30  1/8 40 < 1/8 30 1.33 0.17

12:16 PM 30  1/8 30 < 1/8 30 1.00 0.13

      

      

Average 35.00 37.50 1.17 0.15

  -----                                            31-00-06637-00-1
cloudy 30's °F

Montgomery Terry Harris

222 Church Road 5303
222 Church Road 2/2/2022
Cheltenham

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 4 of 6



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 5
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 70 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

9:49 AM fill fill

10:19 AM 30  1/8 70  3/8 330 2.33 0.30

10:49 AM 30  2/8 100  3/8 340 3.33 0.43

11:19 AM 30  2/8 100  2/8 210 3.33 0.43

11:49 AM 30  2/8 110  3/8 310 3.67 0.47

12:19 PM 30  2/8 100  3/8 270 3.33 0.43

12:49 PM 30  2/8 90  2/8 250 3.00 0.39

      

      

Average 100.00 260.00 3.33 0.43

  -----                                            31-00-06637-00-1
cloudy 30's °F

Montgomery Terry Harris

222 Church Road 5303
222 Church Road 2/2/2022
Cheltenham

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 5 of 6



Double Ring Infiltrometer Data Reporting Sheet

Job Name: Job #
Location: Date:
Township: Ring #: 6
County: Technician:
Witness: Tax Parcel:
Water Temp: 50's °F Weather:
Test Depth: 77 inches pH: 6.9

Time Interval 
Inner 
Ring 
Drop

Inner Ring 
Volume 
change

Outer 
Ring 
Drop

Outer Ring 
Volume 
Change

Rate 
Infiltration 

rate

(hr:min) (min.) (in.) (ml) (in.) (ml) (ml/min) (in/hr)

9:31 AM fill fill

10:01 AM 30 2 4/8 1,160 2 6/8 2,260 38.67 5.01

10:31 AM 30 2 2/8 1,040 2 1/8 1,750 34.67 4.49

10:41 AM 10  6/8 360 1 1/8 890 36.00 4.66

10:51 AM 10  5/8 300  3/8 350 30.00 3.88

11:01 AM 10  5/8 290  3/8 320 29.00 3.75

11:11 AM 10  6/8 320  4/8 410 32.00 4.14

      

      

Average 317.50 492.50 31.75 4.11

  -----                                            31-00-06637-00-1
cloudy 30's °F

Montgomery Terry Harris

222 Church Road 5303
222 Church Road 2/2/2022
Cheltenham

Penn's Trail Environmental, LLC
 21 E. Lincoln Ave.-Suite 160
Hatfield, PA 19440                                

Ph. (215) 362-4610
 Page 6 of 6



 
 
 
 
 
April 21, 2023 
 
Steven N. Kline, AIA 
Regan/Kline/Cross 
7670 Queen Street, Suite 200 
Wyndmoor, PA 19038 
via email: s_kline@reganklinecrossllc.com 
 
Re:  Wetland/Waters Investigation 

222 Church Road 
Elkins Park, PA 19027 
Cheltenham Township, Montgomery County 
TM# 31-00-06637-001 
 

Dear Mr. Kline, 
 
VW Consultants, LLC (VW) is pleased to present this letter summarizing findings of a wetland evaluation 
completed on March 22, 2023 at the above referenced property.  The purpose of the routine investigation was to 
identify and delineate wetlands and waters of the US and Commonwealth for a proposed residential land 
development project. This evaluation area was completed throughout the ±5.05 acres property.  The property 
has frontage Church Road and Harrison Ave with paved driveways from each.  The property currently contains 
a stone dwelling and associated outbuildings.  The majority of the property is well maintained lawn with 
scattered mature trees.  Site surface drainage is generally toward the south in the direction of Tookany Creek 
which traverses neighboring lots.  
 
 
Methodology 
 
The site was evaluated per routine procedures established by Corps of Engineers Wetland Delineation Manual 
(1987) and Regional Supplement to the Corps of Engineers Wetland Manual: Eastern Mountains and Piedmont 
Region, (Version 2.0) (2012).  To qualify as a wetland the manuals require the area to exhibit hydric soils, 
dominance of hydrophytic vegetation, and wetland hydrology. 
 
VW traversed the project site to identify plant communities and wetland hydrology indicators. Samples points 
were located in and along low-lying sections of the site most likely to contain wetlands.  The project site and 
delineated wetlands are depicted on the attached Existing Features plan, dated July 23, 2021, last revised April 
10, 2023, prepared by Robert E. Blue Consulting Engineers, p.c. Locations of the sample points documented on 
the attached forms are also indicated on the site plan. 
 
 
Desktop Resource Review and Setting 
 
A review the U.S. Fish and Wildlife Services National Wetlands Inventory (NWI) Map revealed presence of 
riverine habitat associated with Tookany Creek and a forested wetland within the creeks floodway.  Both 
mapped features are off site and down gradient of the project area.   
 
The current Soil Survey of Montgomery County, Version 6, Sept. 17, 2019, published by the National Resource 
Conservation Service and accessed via Web Soil Survey indicates soils on the subject site are expected to be 
Hatboro silt loam (Ha) and Urban land-Udorthents of schist and gneiss (UugB & UugD). The Hatboro soil series 
is recognized as very deep and poorly drained Inceptisols formed in alluvium from metamorphic and crystalline 
rock.  The Urban land-Udorthents mapping units indicate a combination of manmade impervious coverages and 
cut/fill lands.  Given the site bedrock formation of Wissahickon schist and hillslope position the author would 



expect to encountered well drained Glenelg type soil and moderately well Glenville type soil, with an urban 
component based on the developed condition. Evidence of significant and filling activity was not readily 
apparent in the upland portion of the project site based on our above grade observations. 
 
 
Findings 
 
The project site contains a manmade water conveyance structure reported to have been a mill raceway.  This 
raceway is disconnected from the source of surface water as control structures have deteriorated and berms 
eroded allowing the outlet of water to Tookany Creek upgradient of the project site. A small on-site masonry 
structure is labelled as Spring House on the Existing Features Plan.  During our site visit in late March 
following a warm wet winter no spring was present at the Spring House.  Function of the spring house is likely 
impacted by changes to the local hydrologic regime as the result of extensive land development or it may have 
originally functioned as a root cellar. 
 
The raceway currently contains a small area of closed grading where surface water is present in small pools at 
the lowest points.  This area meets the criteria of a wetland and was field delineated as such. It is unclear how 
much of the wetland’s hydrology is the result of shallow groundwater or if the wetland is supported by 
transmission of infiltrated water transmitted via sediment deposits to this low point.  To the east and west of 
the wetland feature the raceway plant communities become more neutral in their affinity for saturated soil 
conditions and hydrology and hydric soils become absent.  The wettest portion of the wetland was unvegetated 
at the time of our site visit. Margin species include Eurasian buttercup (Ficaria verna), boxelder maple (Acer 
negundo), and Amur honeysuckle (Lonicera maackii). 
 
A natural wetland located at the rear of the Tookany Creek floodplain is present along the toe of the raceway 
berm. This wetland extends off site to the south. A surface connection from the raceway wetland to the flooplain 
wetland is present in the form of an erosion channel through the berm.  The hydrology source of the floodplain 
wetland is regional groundwater discharge. The connection with the raceway appears to have minimal impacts 
on the floodplain wetland hydrology and characteristics.  Dominant plants include Eurasian butter cup and 
boxelder maple, along with skunk cabbage (Symplocarpus foetidus) in the most lowlying locations. 
 
Conclusion 
 
The project site includes a wetland regulated by the Commonwealth of Pennsylvania and under Federal 
jurisdiction administered by the Army Corps of Engineers. The wetland exhibits varying characteristic.  The 
upper portion can be characterized as a manmade depressional wetland to vernal pool during wet springs.  The 
remainder is a backswamp floodplain wetland with drainage channel.  The abandoned mill raceway does not 
exhibit fluvial characteristics that support regulation as a water course. Final jurisdictional boundaries are 
dependent upon Federal and State field determinations. Should you need any assistance with permitting of 
disturbance of wetlands or waters please feel free to contact me at 267-498-8778 or by email at mrussick@vw-
consultants.com.   
 
 
Respectfully submitted,              
                                                        
  
                                                                                   
VW Consultants, LLC 
Max Russick, CPSS 
Soil Scientist  
 
Enclosures: Existing Features Plan (reduced to 11”x17”), NWI Map Figure, Data Forms, NC DWQ Stream 
Identification Form, Photo Plates 
 
CC: Robert Blue, P.E.- Robert E. Blue Consulting Engineers, P.C. 
       Michael Baginski, E.I.T.- Robert E. Blue Consulting Engineers, P.C. 
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222 Church Road

U.S. Fish and Wildlife Service, National Standards and Support Team,
wetlands_team@fws.gov

Wetlands
Estuarine and Marine Deepwater
Estuarine and Marine Wetland

Freshwater Emergent Wetland
Freshwater Forested/Shrub Wetland
Freshwater Pond

Lake
Other
Riverine

April 20, 2023
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This page was produced by the NWI mapper
National Wetlands Inventory (NWI)

This map is for general reference only. The US Fish and Wildlife 
Service is not responsible for the accuracy or currentness of the 
base data shown on this map. All wetlands related data should 
be used in accordance with the layer metadata found on the 
Wetlands Mapper web site.

Approximate 
Site 
Boundary



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Landform (hillside, terrace, etc.):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

Are Vegetation X , Soil X , or Hydrology X Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No

X No X

X No

X

X

X

Yes X

Yes X

Yes X X

Site Evaluated during seasonally wet conditions at beginning of growing season.

Sediment Deposits (B2)

Drift Deposits (B3)

Remarks: 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

8

0

Depth (inches):

Depth (inches):

Depth (inches):

No

Saturation Present?

(includes capillary fringe)

Surface Water Present?

Field Observations:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

Are “Normal Circumstances” present?

(If needed, explain any answers in Remarks.)

Remarks:

 

Is the Sampled AreaYes

Yes

Yes

Hydric Soil Present? 

Hydrophytic Vegetation Present?

Wetland Hydrology Present?

Nowithin a Wetland? Yes

City/County:222 Church Road Montgomery Co.

1

3/22/23

222 Church Road LLC PA

No

Section, Township, Range: Cheltanham Twp.Max Russick

1-2ConcaveArtificial Terrace

Datum: WGS 84-75.1168040.06911LRR S, MLRA 148

Vernal Pool/PEMNWI classification:Hatboro

Slope (%):Local relief (concave, convex, none):

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Wetland Hydrology Indicators:

True Aquatic Plants (B14)

Saturation Visible on Aerial Imagery (C9)

Secondary Indicators (minimum of two required)

HYDROLOGY

Geomorphic Position (D2)

Shallow Aquitard (D3)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Other (Explain in Remarks)

Iron Deposits (B5)

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Eastern Mountains and Piedmont Region

See ERDC/EL TR-12-9; the proponent agency is CECW-CO-R

OMB Control #: 0710-0024, Exp:11/30/2024
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Inundation Visible on Aerial Imagery (B7)

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

Algal Mat or Crust (B4)

Wetland Hydrology Present?

Stunted or Stressed Plants (D1)

NoYes

1

No

No

Water Table Present?

Primary Indicators (minimum of one is required; check all that apply)                                      Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

50% of total cover: 20% of total cover: x 1 =

Sapling/Shrub Stratum (Plot size: x 2 =

1. x 3 =

2. x 4 =

3. x 5 =

4. Column Totals: (B)

5.

6.

7.

8. X

9.

4 - Morphological Adaptations1 (Provide supporting

50% of total cover: 20% of total cover:

Herb Stratum (Plot size:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

50% of total cover: 20% of total cover:

Woody Vine Stratum (Plot size:

1.

2.

3.

4.

5.

50% of total cover: 20% of total cover: Yes X

3 - Prevalence Index is ≤3.01

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

No

1

2

3

FACU species

UPL species

Hydrophytic Vegetation Indicators:

75

124

15

31

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

UPL

OBL species

FACW species

FAC species

2

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than or equal to 3.28 ft      
(1 m) tall.

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Absolute 
% Cover

66.7%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

15

Lonicera maackii

Tree Stratum

)

=Total Cover

Acer negundo

Fraxinus americana

30' Radius )

6

Indicator 
Status

5

1

Dominant 
Species?

Yes15

Ficaria verna 10

15' Radius

Definitions of Four Vegetation Strata:

Woody Vine – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation 
Present?

=Total Cover

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

30' Radius )

Vitis sp.

10

2

38

5

Prevalence Index worksheet:

Total % Cover of:

15

1

(A)

(B)

(A)

45

0

4

Multiply by:

0

4.00Prevalence Index  = B/A =

0

1 - Rapid Test for Hydrophytic Vegetation

2 - Dominance Test is >50%

VEGETATION (Four Strata) – Use scientific names of plants.

3 2 0

No

Yes

FACU

FAC

Remarks: (Include photo numbers here or on a separate sheet.)

)5' Radius

=Total Cover

FACYes

12

=Total Cover4

Celastrus sp.

2 No

No

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



X

X

Depth (inches): X

Dark Surface (S7) unless disturbed or problematic.Red Parent Material (F21) (MLRA 127, 147, 148)

No

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Redox Dark Surface (F6)

Redox Depressions (F8)

Loamy Mucky Mineral (F1) (MLRA 136)

Depleted Matrix (F3)

Depleted Dark Surface (F7)

2 cm Muck (A10) (MLRA 147)

Coast Prairie Redox (A16)

Indicators for Problematic Hydric Soils3:

(MLRA 147, 148)

Piedmont Floodplain Soils (F19)

(MLRA 136, 147)

Very Shallow Dark Surface (F22)

Red Parent Material (F21)

(outside MLRA 127, 147, 148)

2 cm Muck (A10) (LRR N)

Stripped Matrix (S6)

Iron-Manganese Masses (F12) (LRR N, Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and

wetland hydrology must be present,

Umbric Surface (F13) (MLRA 122, 136)

Piedmont Floodplain Soils (F19) (MLRA 148)

Sandy Gleyed Matrix (S4) MLRA 136)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Sandy Redox (S5)

%

PL/M5

Texture

Prominent redox concentrations

D2

1SOIL

Type1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist) Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

2.5Y 4/2

%

Matrix

C2.5Y 3/1

2.5Y 2.5/1

7.5YR 4/63-16

0-3

Loc2

M

92

Loamy/Clayey

Loamy/Clayey

100

Color (moist)

Sampling Point:

Yes

Restrictive Layer (if observed):

None Observed

Remarks:

Hydric Soil Present?

Type:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Landform (hillside, terrace, etc.):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

Are Vegetation X , Soil X , or Hydrology X Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No

No X

No

Yes X

Yes X

Yes X

Site Evaluated during seasonally wet conditions at beginning of growing season. Stream assessment data also collected at this location.

Sediment Deposits (B2)

Drift Deposits (B3)

Remarks: 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

14

13

Depth (inches):

Depth (inches):

Depth (inches):

No

Saturation Present?

(includes capillary fringe)

Surface Water Present?

Field Observations:

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

Are “Normal Circumstances” present?

(If needed, explain any answers in Remarks.)

Remarks:

 

Is the Sampled AreaYes

Yes

Yes

Hydric Soil Present? 

Hydrophytic Vegetation Present?

Wetland Hydrology Present?

Nowithin a Wetland? Yes

City/County:222 Church Road Montgomery Co.

2

3/22/23

222 Church Road LLC PA

No

Section, Township, Range: Cheltanham Twp.Max Russick

0-2ConcaveArtificial Terrace

Datum: WGS 84-75.1171040.06898LRR S, MLRA 148

NoneNWI classification:Hatboro

Slope (%):Local relief (concave, convex, none):

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Wetland Hydrology Indicators:

True Aquatic Plants (B14)

Saturation Visible on Aerial Imagery (C9)

Secondary Indicators (minimum of two required)

HYDROLOGY

Geomorphic Position (D2)

Shallow Aquitard (D3)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Other (Explain in Remarks)

Iron Deposits (B5)

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Eastern Mountains and Piedmont Region

See ERDC/EL TR-12-9; the proponent agency is CECW-CO-R

OMB Control #: 0710-0024, Exp:11/30/2024
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Inundation Visible on Aerial Imagery (B7)

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

Algal Mat or Crust (B4)

Wetland Hydrology Present?

Stunted or Stressed Plants (D1)

NoYes

No

No

Water Table Present?

Primary Indicators (minimum of one is required; check all that apply)                                      Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

50% of total cover: 20% of total cover: x 1 =

Sapling/Shrub Stratum (Plot size: x 2 =

1. x 3 =

2. x 4 =

3. x 5 =

4. Column Totals: (B)

5.

6.

7.

8.

9.

4 - Morphological Adaptations1 (Provide supporting

50% of total cover: 20% of total cover:

Herb Stratum (Plot size:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

50% of total cover: 20% of total cover:

Woody Vine Stratum (Plot size:

1.

2.

3.

4.

5.

50% of total cover: 20% of total cover: Yes

3 - Prevalence Index is ≤3.01

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

No

2

2

4

FACU species

UPL species

Hydrophytic Vegetation Indicators:

50

350

10

110

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

UPL

OBL species

FACW species

FAC species

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than or equal to 3.28 ft      
(1 m) tall.

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Absolute 
% Cover

50.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

10

Lonicera maackii

Tree Stratum

)

=Total Cover

Acer negundo

30' Radius )

10

Indicator 
Status

10

Dominant 
Species?

Yes

5

5

Ligustrum sp.

Ficaria verna 90

15' Radius

Definitions of Four Vegetation Strata:

Woody Vine – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation 
Present?

=Total Cover

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

30' Radius )

Vitis sp.

90

18

25

45

Prevalence Index worksheet:

Total % Cover of:

100

0

(A)

(B)

(A)

300

0

0

Multiply by:

0

3.18Prevalence Index  = B/A =

0

Yes UPL

1 - Rapid Test for Hydrophytic Vegetation

2 - Dominance Test is >50%

VEGETATION (Four Strata) – Use scientific names of plants.

5 2 0

Yes FAC

Remarks: (Include photo numbers here or on a separate sheet.)

)5' Radius

=Total Cover

FACYes

11

=Total Cover2

2 No

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



Depth (inches):

Dark Surface (S7) unless disturbed or problematic.Red Parent Material (F21) (MLRA 127, 147, 148)

No

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Redox Dark Surface (F6)

Redox Depressions (F8)

Loamy Mucky Mineral (F1) (MLRA 136)

Depleted Matrix (F3)

Depleted Dark Surface (F7)

2 cm Muck (A10) (MLRA 147)

Coast Prairie Redox (A16)

Indicators for Problematic Hydric Soils3:

(MLRA 147, 148)

Piedmont Floodplain Soils (F19)

(MLRA 136, 147)

Very Shallow Dark Surface (F22)

Red Parent Material (F21)

(outside MLRA 127, 147, 148)

2 cm Muck (A10) (LRR N)

Stripped Matrix (S6)

Iron-Manganese Masses (F12) (LRR N, Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and

wetland hydrology must be present,

Umbric Surface (F13) (MLRA 122, 136)

Piedmont Floodplain Soils (F19) (MLRA 148)

Sandy Gleyed Matrix (S4) MLRA 136)

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Sandy Redox (S5)

%

PL/M5

Texture

Prominent redox concentrations

2SOIL

Type1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist) Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

%

Matrix

C2.5Y 3/2

10YR 2/1

7.5YR 5/614-20

0-14

Loc2

90

Loamy/Clayey

Loamy/Clayey

100

Color (moist)

Sampling Point:

Yes

Restrictive Layer (if observed):

None Observed

Remarks:
Soil derived from deposition in mill raceway.  No oxidized rhizospheres could be located along living roots.

Hydric Soil Present?

Type:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)
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Project/Site: Sampling Date:

Applicant/Owner: State: Sampling Point:

Investigator(s):

Landform (hillside, terrace, etc.):

Subregion (LRR or MLRA): Lat: Long:

Soil Map Unit Name:

X

Are Vegetation , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No

X No X

X No

X

Yes X

Yes X

Yes X X

U.S.  Army Corps of Engineers
WETLAND DETERMINATION DATA SHEET – Eastern Mountains and Piedmont Region

See ERDC/EL TR-12-9; the proponent agency is CECW-CO-R

OMB Control #: 0710-0024, Exp:11/30/2024
Requirement Control Symbol EXEMPT:
(Authority: AR 335-15, paragraph 5-2a)

Microtopographic Relief (D4)

FAC-Neutral Test (D5)

Inundation Visible on Aerial Imagery (B7)

Water-Stained Leaves (B9)

Aquatic Fauna (B13)

Algal Mat or Crust (B4)

Wetland Hydrology Present?

Stunted or Stressed Plants (D1)

NoYes

No

No

Water Table Present?

Primary Indicators (minimum of one is required; check all that apply)                                      Surface Soil Cracks (B6)

Sparsely Vegetated Concave Surface (B8)

Drainage Patterns (B10)

Moss Trim Lines (B16)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Surface Water (A1)

High Water Table (A2)

Saturation (A3)

Water Marks (B1)

Wetland Hydrology Indicators:

True Aquatic Plants (B14)

Saturation Visible on Aerial Imagery (C9)

Secondary Indicators (minimum of two required)

HYDROLOGY

Geomorphic Position (D2)

Shallow Aquitard (D3)

Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)

Thin Muck Surface (C7)

Other (Explain in Remarks)

Iron Deposits (B5)

City/County:222 Church Road Montgomery Co.

3

3/22/23

222 Church Road LLC PA

No

Section, Township, Range: Cheltanham Twp.Max Russick

0-2LinearFloodplain Terrace

Datum: WGS 84-75.116740.069035LRR S, MLRA 148

PFONWI classification:Hatboro

Slope (%):Local relief (concave, convex, none):

Yes NoAre climatic / hydrologic conditions on the site typical for this time of year? (If no, explain in Remarks.) 

significantly disturbed?

naturally problematic?

Are “Normal Circumstances” present?

(If needed, explain any answers in Remarks.)

Remarks:

 

Is the Sampled AreaYes

Yes

Yes

Hydric Soil Present? 

Hydrophytic Vegetation Present?

Wetland Hydrology Present?

Nowithin a Wetland? Yes

Site Evaluated during seasonally wet conditions at beginning of growing season. Surface water only present in chanel traversing the wetland.

Sediment Deposits (B2)

Drift Deposits (B3)

Remarks: 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

14

6

Depth (inches):

Depth (inches):

Depth (inches):

No

Saturation Present?

(includes capillary fringe)

Surface Water Present?

Field Observations:
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Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

50% of total cover: 20% of total cover: x 1 =

Sapling/Shrub Stratum (Plot size: x 2 =

1. x 3 =

2. x 4 =

3. x 5 =

4. Column Totals: (B)

5.

6.

7.

8. X

9.

4 - Morphological Adaptations1 (Provide supporting

50% of total cover: 20% of total cover:

Herb Stratum (Plot size:

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

50% of total cover: 20% of total cover:

Woody Vine Stratum (Plot size:

1.

2.

3.

4.

5.

50% of total cover: 20% of total cover: Yes X

=Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)

)5' Radius

=Total Cover

FAC

OBL

Yes

1 - Rapid Test for Hydrophytic Vegetation

2 - Dominance Test is >50%

VEGETATION (Four Strata) – Use scientific names of plants.

13 5 5

Yes

Yes

UPL

FAC

351

5

4

Multiply by:

0

3.15Prevalence Index  = B/A =

0

UPL

No FAC

Prevalence Index worksheet:

Total % Cover of:

117

1

(A)

(B)

(A)

Yes

No

20

49

49

1

15' Radius

Definitions of Four Vegetation Strata:

Woody Vine – All woody vines greater than 3.28 ft in 
height.

Hydrophytic 
Vegetation 
Present?

=Total Cover

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.

30' Radius )

97

Ligustrum sp.

No

No

5

5

Viburnum dentatum

Symplocarpus foetidus

1Reynoutria japonica FACU

Ficaria verna 90

17

Euonymus alatus

Acer negundo

Tree Stratum

)

=Total Cover

Acer negundo

Acer platanoides

30' Radius )

25

Indicator 
Status

20

5

Dominant 
Species?

Yes

2

10

FAC

OBL species

FACW species

FAC species

Sapling/Shrub – Woody plants, excluding vines, less 
than 3 in. DBH and greater than or equal to 3.28 ft      
(1 m) tall.

Tree – Woody plants, excluding vines, 3 in. (7.6 cm) or 
more in diameter at breast height (DBH), regardless of 
height.

1Indicators of hydric soil and wetland hydrology must be 
present, unless disturbed or problematic.

Absolute 
% Cover

60.0%
Percent of Dominant Species 
That Are OBL, FACW, or FAC:

3 - Prevalence Index is ≤3.01

data in Remarks or on a separate sheet)

Problematic Hydrophytic Vegetation1 (Explain)

No

3

3

5

FACU species

UPL species

Hydrophytic Vegetation Indicators:

75

435

15

138

Total Number of Dominant 
Species Across All Strata:

Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

ENG FORM 6116-4, JUL 2018 Eastern Mountains and Piedmont – Version 2.0



X

X

Depth (inches): X

Sampling Point:

Yes

Restrictive Layer (if observed):

None Observed

Remarks:

Hydric Soil Present?

Type:

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

7.5YR 5/6

Loc2

M

80

Loamy/Clayey

Loamy/Clayey

100

Color (moist)

PL

Matrix

10YR 4/2

C2.5Y 4/1

10YR 3/2

9010YR 4/2 5

7.5YR 5/68-14

0-8

14-20

D5

3SOIL

M

Type1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Redox FeaturesDepth

(inches) Color (moist) Remarks

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

C

10YR 4/2

%

Prominent redox concentrations

Depleted Below Dark Surface (A11)

Thick Dark Surface (A12)

Sandy Mucky Mineral (S1)

Sandy Redox (S5)

%

PL5

Texture

Loamy/Clayey

Prominent redox concentrations

D5

Stripped Matrix (S6)

Iron-Manganese Masses (F12) (LRR N, Other (Explain in Remarks)

3Indicators of hydrophytic vegetation and

wetland hydrology must be present,

Umbric Surface (F13) (MLRA 122, 136)

Piedmont Floodplain Soils (F19) (MLRA 148)

Sandy Gleyed Matrix (S4) MLRA 136)

Dark Surface (S7) unless disturbed or problematic.Red Parent Material (F21) (MLRA 127, 147, 148)

No

Hydric Soil Indicators:

Polyvalue Below Surface (S8) (MLRA 147, 148)

Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Redox Dark Surface (F6)

Redox Depressions (F8)

Loamy Mucky Mineral (F1) (MLRA 136)

Depleted Matrix (F3)

Depleted Dark Surface (F7)

2 cm Muck (A10) (MLRA 147)

Coast Prairie Redox (A16)

Indicators for Problematic Hydric Soils3:

(MLRA 147, 148)

Piedmont Floodplain Soils (F19)

(MLRA 136, 147)

Very Shallow Dark Surface (F22)

Red Parent Material (F21)

(outside MLRA 127, 147, 148)

2 cm Muck (A10) (LRR N)
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Photo Page 1 of 2 

 

 

222 Church Road 

Cheltenham Twp., Montgomery County 

March 22, 2023 

 

 

 

                  

Photo 1:  View of Raceway From Lawn; Facing South         Photo 2: View of Raceway at SP-2,Facing North-northeast 

 

 

  



 

Photo Page 2 of 2 

 

 

 

 

 

 

 

                    

Photo 3:  Typical Upland Lawn Condition                     Photo 4: Wetland within Floodplain; Facing West 
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