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EXECUTIVE SUMMARY  

CEDARVILLE Engineering Group, LLC (CEDARVILLE) has performed a Comprehensive Stormwater 

Management Study (i.e. Study) for Hawthorne Drive within the Culbertson Run development in East 

Brandywine Township, Chester County, Pennsylvania.  The Culbertson Run development has a history 

of complaints from residents regarding drainage and erosion concerns along Hawthorne Drive.  At the 

request of the Township, CEDARVILLE conducted an assessment to identify the concerns and propose 

potential solutions.   

The residential development was designed in the early 1970s as a community of single family homes, 

townhomes, and amenities.  The Hawthorne Drive Right-of-Way (ROW) originally contained roadside 

swales to convey drainage (per the Utility Plan last revised June 14, 1976).  Street trees that were 

planted within these swales and have become quite large and an important aesthetic feature within 

the development.  The trees are impeding the functionality of the original drainage system in many 

locations by interrupting flow patterns and causing sediment deposition that has filled in the swale.   

This Study provides four (4) Alternatives to effectively improve the existing stormwater management 

along Hawthorne Drive, developed based on the results of a resident survey, tree health assessment, 

existing conditions evaluation, and engineering analysis.  Conceptual construction costs for each 

Alternative were also developed.  Factors involved in determining the Alternatives included: impacts 

to private property, existing landscaping, street trees, potential utility line conflicts, and space 

restraints (i.e. limited to the existing Hawthorne Drive right-of-way).  

The four (4) Alternatives for improving the stormwater management along Hawthorne Drive and 

associated construction costs are: 

 Alternative #1- No-Build (Paving Only) ($300,000) 

 Alternative #2- Site-Specific Recommendations and Improvements ($93,630 - $178,450) 

 Alternative #3- New Storm Sewer/Curb System ($250,000 - $501,000) 

 Alternative #4- New Swale System ($117,000 - $234,000) 

Alternative #1 addresses the existing pavement only, and does not provide any improvement to the 

existing stormwater management system.  This alternative will be necessary when the road surface 

requires replacement. 

Alternatives #2 through #4 will effectively improve the existing stormwater management along 

Hawthorne Drive.  Considering construction costs only, Alternative #2 appears to be the most cost-

effective option to manage stormwater while minimizing the impact to private property, existing 

landscaping, and healthy mature trees.  The management strategies described in Alternative #2 

include localized green infrastructure Best Management Practices (BMPs), and can either be pursued 

as stand-alone improvements or comprehensive solutions to the ongoing stormwater runoff concerns.  

The green infrastructure options in Alternative #2 provide an additional environmental benefit by 

reducing pollutant loading to Culbertson Run, but present long-term maintenance considerations.   

Both Alternatives #3 and #4 would update the drainage system to current design standards including 

additional stormwater infrastructure such as curbing, inlets, piping, and swales.  These Alternatives 

would adequately address stormwater concerns, but are more costly, require additional tree removal, 

and potentially require land acquisition for construction.   

Each Alternative should be assessed for long-term maintenance considerations including personnel, 

frequency, and equipment needs.  The financial impacts over time should be evaluated by Public 

Works personnel and crew prior to final determination of action.   
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1.0  INTRODUCTION 

CEDARVILLE Engineering Group, LLC (CEDARVILLE) has performed a Comprehensive Stormwater 

Management Study (i.e. Study) for Hawthorne Drive within the Culbertson Run development in East 

Brandywine Township, Chester County, Pennsylvania.   

The Culbertson Run development has a history of complaints from residents regarding drainage and 

erosion concerns along Hawthorne Drive.  At the request of the Township, CEDARVILLE conducted a 

detailed assessment to identify the concerns, analyze their implications, and propose potential 

solutions.   

1.1 BACKGROUND 

The residential development was designed in the early 1970s as a community of single family homes, 

townhomes, and amenities.  The Hawthorne Drive Right-of-Way (ROW) originally contained roadside 

swales to convey drainage (per the Utility Plan last revised June 14, 1976).  Street trees that were 

planted within these swales and have become quite large and an important aesthetic feature within 

the development.  The trees are impeding the functionality of the original drainage system in many 

locations by interrupting flow patterns and causing sediment deposition that has filled in the swale.   

 

Assessment  

In May 2015, CEDARVILLE conducted an assessment of the existing drainage system within the 

Hawthorne Drive ROW at the request of the Township in response to the drainage complaints by 

residents of Culbertson Run.  During the course of this investigation, areas of localized accelerated 

erosion in the roadside swales were observed.  Other areas of the roadside swales were blocked, or 

hydraulically disconnected, from the system due to the overgrown root system of the street trees.   

Recommendations to the Township included the restoration of the original conveyance (swale) system 

which involved recreating the original geometric profile of the swale and the removal of street trees in 

many locations.  These recommendations were met with strong opposition from residents of the 

development, as the street trees are a valued aspect of the community.  The memo dated May 6, 2015 

documenting this assessment is included in Appendix B. 

 

Preliminary Evaluation and Alternatives Analysis 

As a follow-up to the initial assessment, CEDARVILLE completed a preliminary evaluation of the existing 

drainage conditions and an alternatives analysis for Hawthorne Drive.  Four (4) alternatives were 

presented to the Township in a letter, dated June 16, 2015, which was presented to the East 

Brandywine Township Board of Supervisors at the Board of Supervisors Meeting on June 17, 2015.  

This letter is included in Appendix B. 

The following alternatives were offered: 

 Alternative #1- No-Build (No Cost) 

 Alternative #2- Re-establish Swale/Maintenance/Rain Garden Installation (Moderate Cost) 

 Alternative #3- New Storm Sewer/Curb System (High Cost) 

 Alternative #4- New Swale System (High Cost) 
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Due to the high cost associated with Alternatives #3 and #4 and the strong public response in favor 

of tree preservation, it was apparent that a more detailed holistic study of the neighborhood would be 

required to assess the feasibility of localized green infrastructure solutions while considering the 

preservation of street trees.   

CEDARVILLE prepared a proposal for a Comprehensive Stormwater Management Study (i.e. Study) 

dated August 13, 2015 and was authorized to proceed by the East Brandywine Township Board at the 

public meeting on August 19, 2015. 

 

1.2  LOCATION 

The Culbertson Run development is located on the northeast side of U.S. Highway 322 (Horseshoe 

Pike) between Little Washington-Lyndell Road and Guthriesville Road.  It is a private residential 

community whose common areas are owned and operated by Hedgerow Homeowners Association, 

Inc. (HOA). 

Hawthorne Drive is a U-shaped Township-owned and maintained public road, accessed from 

Horseshoe Pike in two (2) locations.  From Hawthorne Drive, there is access to a 185 homes from a 

number of privately owned and maintained cul-de-sacs:  Hedgerow Drive, Hastings Court, Highland 

Court, Wyndham Court, Windemere Court, Brookfield Court, Lambeth Court, Chapel Court, Cambridge 

Court, Glouchester Court, Suffolk Court, Canterbury Court, Chatham Court, Somerset Court, and Essex 

Court.   

Refer to the Location Maps in Appendix A for additional details. 

 

2.0 SCOPE & METHODOLOGY 

The goal of the Study is to provide the Township with additional information on the original alternatives 

including associated costs, to effectively improve the existing stormwater management along 

Hawthorne Drive, while minimizing impacts to private property, existing landscaping and healthy 

mature trees. To equitably assess potential management strategies, this Study is multi-faceted to 

identify comprehensive solutions to the ongoing stormwater runoff concerns considering 

environmental and socio-economic factors.  Specifically, the goal is to further develop detailed options 

within Alternative #2 and provide conceptual design. 

The following have been evaluated and fully analyzed as described below: 

 Resident Survey  

 Tree Health Assessment  

 Existing Conditions Evaluation  

 Engineering Analysis  

 Stormwater Management Alternatives  

 Cost Analysis of Localized Alternatives  

 

3.0 RESIDENT SURVEY  

CEDARVILLE created an online survey to gain an understanding of the perspective of the residents of 

Culbertson Run relating to stormwater runoff concerns, street tree removal, stream water quality, and 
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potential Township land acquisition for ROW expansion to construct additional stormwater Best 

Management Practices (BMPs).    

CEDARVILLE posted the survey online through SurveyMonkey Inc. (www.surveymonkey.com).  

Residents were notified of the survey by the Hedgerow Homeowners Association (HOA) through the 

community Facebook page and newsletter.  The survey was open from September 22, 2015 until 

January 31, 2016.  Sixteen (16) responses were received during this time.  Detailed results are 

included in Appendix C.  Key highlights are presented below. 

 38 percent of respondents felt that their property has been negatively impacted by flooding 

from stormwater runoff.   

 43 percent of respondents felt that their property has been negatively impacted by erosion 

from stormwater runoff.   

 56 percent of respondents felt that the roads within Culbertson Run are adversely impacted 

by stormwater runoff.   

 61 percent of respondents indicated that the roadside swale often overflows during storm 

events. 

 31 percent of respondents felt that stormwater runoff is a “very serious” problem within the 

development; while 13 percent felt that it was “not at all” a problem.   

 When asked about how the respondent would feel about selective street tree removal:  

o 38 percent of respondents were very against it. 

o 12 percent of respondents were moderately against it.  

o 0 percent of respondent were neutral. 

o 31 percent of respondents moderately supported it. 

o 19 percent of respondents fully supported it.   

Overall, the majority of respondents recognized that the roads within the development are adversely 

impacted by stormwater runoff.  The majority of respondents also felt that stormwater runoff is a 

serious problem within the development.  The results of the survey indicate that residents believe 

there is a capacity and/or conveyance problem with the existing roadside swales.   

Respondents were evenly split when considering selective street tree removal as a method to improve 

stormwater management.   

 

4.0 TREE HEALTH ASSESSMENT 

CEDARVILLE contracted Preservation Tree, LLC (Preservation) to conduct an assessment of the health 

all trees within and immediately adjacent to the Hawthorne Drive ROW.  The purpose of the 

assessment was to identify trees in poor condition and prioritize stormwater improvements in these 

areas.  Two (2) International Society of Arboriculture (ISA) certified arborists performed the assessment 

in October 2015.  The trees were located with GPS and tagged utilizing the Open Tree Map system.  

The arborists identified the tree species, condition, diameter at breast height (dbh), and approximate 

height.  Any structural, disease, insect, and soil /root crown issues were assessed.  Recommendations 

for long-term maintenance of the trees were also provided.   

The condition of each tree was classified as: Excellent, Very Good, Good, Fair, Poor, and Dead.  These 

conditions are defined in Table 7.1 below.  CEDARVILLE has incorporated the spatial data provided by 

Preservation Tree into a Tree Condition Map included in Appendix D. 

http://www.surveymonkey.com/
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Table 4.1 Tree Condition Definitions 

Condition Description 

Excellent 
Near perfect condition; this determination is generally used for trees with no defects and 

young trees that have been properly maintained. 

Very Good 
Very good condition with very minor defects that could be corrected by pruning. These trees 

generally “stand out” with respect to the aesthetic value they add to the Urban Forest. 

Good 

No major structural problems; no significant damage from diseases or pests; no significant 

mechanical damage; a full, balanced crown, and normal twig condition and vigor for its 

species. 

Fair 

May exhibit the following characteristics: minor structural problems and/or mechanical 

damage; significant damage from non-fatal or disfiguring diseases; minor crown imbalance 

or thin crown; minor structural imbalance; or stunted growth compared to adjacent trees. 

Poor 

May appear healthy, but have structural defects. Includes healthy trees that have 

unbalanced structures or have been topped. May also have severe mechanical damage, 

decay, severe crown dieback or poor vigor/failure to thrive. 

Dead In advanced states of decline are not included. Refers only to dead trees. 

 

A total of 149 trees were inventoried.  The majority of all trees were determined to be in “Good” (70%) 

and Fair (20%) condition; a small percentage of trees were determined to be in “Poor” condition (9%); 

and only 1% were determined to be in “Excellent” condition.  No trees were identified as “Very Good” 

or “Dead”.   

The dominant species present within the ROW was determined to be London planetree (Platanus 

acerifolia), which comprised 67% (101 trees) of the total number of trees surveyed.  All of these trees 

were found to be in Good (93%) or Fair (7%) condition.  The trees that were found to be in Fair condition 

were due to phototropic lean in heavily shaded areas, poor pruning, storm damage and/or mower 

damage.  Some of the root plates were noted to have been comprised due to excessive storm flow.  A 

breakdown of all tree species identified and their condition is provided in Table 7.2 below.   

Table 4.2 Tree Species Observed within Hawthorne Drive ROW 

TREE SPECIES CONDITION (Number of Trees) 

Total # 
Common Name Latin Name Excellent 

Very 

Good 
Good Fair Poor Dead 

Japanese maple Acer palmatum 0 0 0 1 0 0 1 

Red maple Acer rubrum 0 0 1 3 2 0 6 

Pignut hickory Carya glabra 0 0 0 1 0 0 1 

Shagbark hickory Carya ovata 0 0 0 2 0 0 2 

American beech Fagus grandifolia 0 0 1 0 0 0 1 

White ash Fraxinus americana 0 0 0 2 1 0 3 

Black walnut Juglans nigra 0 0 0 1 0 0 1 

Crabapple Malus tschonoskii 0 0 0 0 1 0 1 

Black tupelo Nyssa sylvatica 0 0 1 0 0 0 1 

Blue spruce Picea pungens 0 0 1 2 1 0 4 

Spruce Picea sp. 0 0 0 1 0 0 1 

Eastern white pine Pinus strobus 1 0 6 1 0 0 8 

Cherry Prunus sp. 0 0 0 2 7 0 9 

London planetree Platanus acerifolia 0 0 94 7 0 0 101 

Douglas fir Pseudotsuga menziesii 0 0 0 1 0 0 1 

White oak Quercus alba 1 0 0 0 0 0 1 

Eastern hemlock Tsuga canadensis 0 0 0 6 1 0 7 

TOTALS 2 0 104 30 13 0 149 
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For all trees classified as Fair or Poor, it is recommended that these trees undergo treatment, pruning, 

or preemptive removal. 

The complete arborist report and supporting data from Preservation is included in Appendix E. 

 

5.0  EXISTING CONDITIONS ON-SITE EVALUATION 

Prior to recommending design alternatives for any structural or non-structural stormwater Best 

Management Practices for Hawthorne Drive, CEDARVILLE evaluated the existing condition of road 

drainage along Hawthorne Drive. This evaluation was performed to identify any deficiencies in the 

structural integrity of the roadside swale and stormwater management system (i.e. pipes and inlets).  

This existing conditions evaluation included the field assessment of Hawthorne Drive by a CEDARVILLE 

Construction Inspector on October 12, 2015 and Design Engineer on January 10, 2016.  During both 

inspections, areas were identified where the existing stormwater structures are not functioning as 

originally intended due to physical obstructions or constraints and where maintenance or repairs are 

necessary.  The results are detailed below in Table 5.1.  The inspection reports are included in 

Appendix F.  

 

5.1 EXISTING STRUCTURES 

The majority of the existing stormwater structures located within Hawthorne Drive ROW require some 

level of maintenance, mainly due to sediment and debris accumulation.  Also, it is apparent that the 

stormwater is not being directed properly into the existing infrastructure, as the roadside swales are 

not functioning as intended.   

The following table summarizes the observations of the existing stormwater structures within the 

Hawthorne Drive ROW: 

Table 5.1 Stormwater Structures Inspection Results  

Structure ID & 

Size 
Location Structure Conditions 

Associated 

Photos in 

Appendix E 

Corrective Actions reported 

by Field Inspection 

INLET #1 

(4’X4’ Brick) 

Between north 

entrance of 

Hawthorne Dr & 

Clubhouse Rd 

Sediment/debris 

approx. 1’ deep 
Photo 2 

Clean out sediment/debris 

from bottom of inlet box 

INLET #2 

(2.5’X4’ Brick) 

SW corner of 

Highland Ct 

Sediment/debris 

approx. 1’ deep 
Photo 4 

Clean out sediment/debris 

from bottom of inlet box 

INLET #3 

(4’X4’ Brick) 

NE corner of 

Wyndham Ct 

Sediment/debris 

approx. 1’ deep 
Photo 5 

Clean out sediment/debris 

from bottom of inlet box 

Outfall from 

INLET #3 

(12” CMP) 

143 Brookfield Ct 
Sediment/debris at 

the bottom of pipe  
Photo 6 

Add topsoil over the top of 

12” CMP outlet for about 5 

feet from end of pipe and 

minor grading  

INLET #4 

(2.5’X4’ Brick) 

SW corner of 

Windemere Ct 

Sediment/debris 

approx. 1’ deep 
Photo 7 

Clean out sediment/debris 

from bottom of inlet box 

INLET #5 

(2’X3’ Brick) 

NE corner of 

Brookfield Ct 

Sediment/debris 

approx. 1’ deep 
Photo 8 

Clean out sediment/debris 

from bottom of inlet box 
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Table 5.1 Stormwater Structures Inspection Results (continued) 

Structure ID & 

Size 
Location Structure Conditions 

Associated 

Photos in 

Appendix E 

Corrective Actions reported 

by Field Inspection 

INLET #6 

(2’X4’ 

Concrete) 

NE corner of 

Lambeth Ct 

Sediment/debris 

approx. 1’ deep 
Photo 9 

Clean out sediment/debris 

from bottom of inlet box 

INLET #7 

(2’X4’ Brick) 

SE corner of 122 

Lambeth Ct 

Sediment/debris 

approx. 1’ deep 
Photo 10 

Clean out sediment/debris 

from bottom of inlet box 

INLET #8 

(2’X4’ Brick) 

NE corner of 23 

Windemere Ct 

Sediment/debris 

approx. 1’ deep 
Photo 11 

Clean out sediment/debris 

from bottom of inlet box 

INLET #9 

(2’X4’ 

Concrete) 

NW corner of 

Canterbury Ct 

Sediment/debris 

approx. 1’ deep 
Photo 15 

Clean out sediment/debris 

from bottom of inlet box 

INLET #10 

(2’X’4 

Concrete) 

NW corner of 

Chatham Ct 

Sediment/debris 

approx. 1’ deep 
Photo 16 

Clean out sediment/debris 

from bottom of inlet box 

HEADWALL #1 

(Concrete) 

Between north 

entrance of 

Hawthorne Dr & 

Clubhouse Rd 

Satisfactory Photo 1 None 

ENDWALL #1 

(Concrete) 

Between north 

entrance of 

Hawthorne Dr & 

Clubhouse Rd 

75% of 15” CMP is 

covered with 

sediment/debris  

Photo 3 

Clean out sediment/ debris 

from bottom of pipe and 

minor regrading 

HEADWALL #2 

(Concrete) 

Between  

Cambridge Ct & 

Suffolk Ct 

Satisfactory Photo 12 None 

CULVERT 

(42” CMP) 

Between  

Canterbury Ct & 

Gloucester Ct 

42” CMP bottom 

rusting/corroded, pipe 

has lost its structural 

integrity; chance of 

collapse 

Photo 14 
Replace entire length of 42” 

CMP 

ENDWALL #2 

(Concrete) 

Between  

Canterbury Ct & 

Gloucester Ct 

Sediment, debris & 

rocks at the end of 

42” CMP, riprap apron 

full of sediment 

Photo 13 

Install new riprap & clean 

out the vicinity of Endwall 

#2 

 

5.2 ROADSIDE SWALES 

The existing drainage system along Hawthorne Drive was developed with stormwater controls that are 

not functioning effectively and are outdated compared to the standards of today.  The primary 

stormwater control is roadside swales discharging to inlets.  Roadside swales function solely as 

conveyance structures and provide little to no stormwater volume and velocity control.  These roadside 

swales have subsequently filled in with sediment throughout the much of the Hawthorne Drive ROW.  

The street trees planted within the ROW inhibit the functionality of these swales as conveyances by 

blocking the flow path.   
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The reduction of capacity in the stormwater structures and conveyance swales result in flash flooding 

conditions during storm events, creating the potential for accelerated erosion within the ROW and 

adjoining properties. The field assessment of the drainage concerns within the Hawthorne Drive ROW 

revealed the following observations relating to the roadside swales: 

 High runoff velocity occurring on steep slopes 

 Lack of vegetation and poor swale stabilization 

 Flow volume spilling out of the existing swale 

 Obstructions within swale (vegetation, tree roots and trash/debris)  

 Maintenance needed 

 

Specific locations where accelerated erosion or washout areas were observed include: 

 Washout areas along the east side of Hawthorne Drive approaching Hedgerow Court 

 Accelerated erosion along the west side of Hawthorne Drive approaching Hastings Court 

 Washout areas along the east side of Hawthorne Drive approaching Highland Court 

 Accelerated erosion along the west side of Hawthorne Drive approaching Wyndham Court 

 Accelerated erosion along the north side of Hawthorne Drive approaching Lambeth Court 

 Washout area along the north side of Hawthorne Drive approaching Chapel Court 

 Accelerated erosion along the west side of Hawthorne Drive approaching Headwall #2 

 Washout area along the east side of Hawthorne Drive approaching Endwall # 2 

 Washout area along the east side of Hawthorne Drive approaching Canterbury Court 

 Washout area with debris along the east side of Hawthorne Drive approaching Chatham Court 

 Accelerated erosion along the east side of Hawthorne Drive approaching Essex Court 

These areas can be viewed in Photos 17 through 30 in Appendix G.  

6.0 ENGINEERING ANALYSIS 

The purpose of this engineering analysis is to evaluate existing drainage and flooding concerns within 

the Hawthorne Drive ROW (i.e. study area) and provide recommendations to East Brandywine 

Township for stormwater improvements. Specifically, the focus is to obtain information to develop 

small to medium-scale drainage solutions to reduce the frequency and duration of flooding.  

6.1  TOPOGRAPHIC ANALYSIS & SURVEY  

The topography within the study area ranges from 470 to 560 feet above mean sea elevation.  

Generally, the topography slopes to the northeast towards Culbertson Run from the highest point 

located north of Hawthorne Drive, just east of Horseshoe Pike.  An unnamed tributary to Culbertson 

Run flows through the southcentral portion of the Culbertson Run Development in an east-

northeasterly direction from Horseshoe Pike to Hawthorne Drive and continues offsite to the northeast.   

Topography and detailed flow direction within the study area, on the Flow Direction Map are included 

in both Appendix H and on the Stormwater Concept Plan in Appendix N. 

The entire project is located within the Culbertson Run watershed.  The southeastern portion of the 

development drains to the northeast into the unnamed tributary to Culbertson Run.  The rest of the 

development drains to the north into an existing stormwater management basin, discharging to an 

unnamed tributary to Culbertson Run.  The Topographic Location Map is included in Appendix A. 
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Culbertson Run is designated as a High Quality-Trout Stocked Fishery (HQ-TSF) by Chapter 93 of the 

Pennsylvania Code.  It has also been identified by the Pennsylvania Department of Environmental 

Protection (DEP) as not attaining its designated use or “impaired” due to siltation and habitat 

alterations.   

A detailed survey of the Hawthorne Drive ROW was performed by Ash Associates, Inc. in October 2015, 

which is included on the Stormwater Concept Plan in Appendix N.  Existing LIDAR 2-foot contour data 

was analyzed for all areas outside the ROW.  LIDAR data was obtained from the PAMAP Program, PA 

Department of Conservation and Natural Resources, Bureau of Topographic and Geologic Survey 

(October 22, 2010).  This information, along with observations made during the field assessments, 

were utilized to delineate drainage areas to Points of Interest (POI) in the Hydrologic Analysis described 

in Section 6.4 below.   

6.2 LAND COVER  

Land cover within each drainage area was assessed utilizing aerial basemap imagery in ArcMap 10.3 

and impervious coverage GIS data from the Chester County Consortium provided by East Brandywine 

Township.  The drainage areas are all composed of single family homes, townhomes, driveways, roads, 

other impervious coverage (sheds, walkways, patios, etc.), and maintained lawn.  

For the purposes of the Hydrologic Analysis, any non-impervious coverage areas were assumed to be 

open space, good condition.  The Drainage Area Map is included in Appendix I. 

 

6.3 SOILS  

The study area consists entirely of Urban Land-Glenelg complex, 0 to 8 percent slopes (UrmB) (USDA 

NRCS. SSURGO database, 2014).  The UrmB soil map unit is comprised of approximately 65 percent 

Urban land, 30 percent Glenelg and similar soils, and five (5) percent minor components.   

Urban land is pavement, buildings, and other land influenced by anthropogenic activities.  The depth 

to a restrictive feature ranges from 10 to 99 inches to lithic bedrock.  The available water storage in 

the soil is very low.   

Glenelg soils formed from residuum weathered from mica schist.  The soils are well drained, the depth 

to a restrictive feature is 60 to 120 inches to paralithic bedrock, and the depth to water table is greater 

than 80 inches.  The available water storage in the soil is high. 

Urban land does not have a Hydrologic Soil Group classification.  Glenelg soils are classified as 

Hydrologic Soil Group B.  Hydrologic Soil Group B is described by the NRCS as having a moderate 

infiltration rate when thoroughly wet, or a moderate rate of water transmission.  

A detailed on-site soil investigation was not performed.   

The soil map and all associated tables are included in Appendix J.   

 

6.4 HYDROLOGIC ANALYSIS  

To accurately consider the potential drainage improvements in Alternative # 2, CEDARVILLE performed 

hydrologic analyses to estimate runoff volume present in or conveyed by natural and engineered water 

systems such as channels and culverts.  
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Localized drainage issues and flooding are influenced by the hydrology and hydraulics of a drainage 

area. The hydrology of a drainage area is dependent on natural factors, such as topography, existing 

land use, impervious area, soil types, and rainfall. Hydraulic systems include stormwater conveyance 

structures (e.g., storm sewers, swales) that collect and transport stormwater runoff.  Catch basins, 

stormwater inlets, swales, pipes, culverts, and other stormwater conveyance structures must be 

cleaned on a regular basis to maintain hydraulic function. Materials that can hinder hydraulic function 

include accumulated sediments, debris, vegetation, trash, and fallen tree limbs. 

Methodology 

A hydrologic analysis was performed for selected Points of Interest (POI) within the study area.  The 

POIs were focused mainly at existing infrastructure (i.e. inlets).   Drainage areas to each POI were 

delineated and impervious coverage quantified based on the information provided in Sections 6.2 and 

6.3.  Peak rate (runoff) was calculated utilizing the Rational Method.  Hydraflow Hydrographs (Autodesk 

Inc.) were utilized to develop hydrographs for the 1, 2, 5, 10, 25, 50, and 100-year storm events for 

existing land use conditions. 

The rainfall intensities for 24-hour storm events consistent with appropriate Times of Concentration 

(ToC) were obtained from the National Oceanic and Atmospheric Administration (NOAA) Atlas 14, 

Volume 2, Version 3 for the Culbertson Run watershed. ToC computations were calculated utilizing the 

NRCS TR-55 methodology. Runoff coefficients (C) for the existing conditions for use in the Rational 

Method were obtained from East Brandywine Township’s Stormwater Management Ordinance. Design 

parameters (rainfall intensities, ToC, and runoff coefficients) can be found in Appendix K. 

For the purposes of calculating the required surface runoff evaluations, thirteen (13) watershed design 

POIs have been established to correspond to strategic points of discharge from the study area with a 

total drainage area of 18.20 acres. A graphical breakdown of the above-referenced evaluation areas 

and the hydrologic report summarizing the results of the hydrologic analysis is included in Appendix K. 

The hydraulics of existing storm sewer and inlets were investigated using Hydraflow Stormsewers by 

Autodesk Inc. for the 25-year storm event.  The full-flow capacity of existing storm drain systems was 

computed using Manning’s equation. Where pipe slopes were not known, slopes were assumed based 

on existing topography and knowledge of similar piped systems. Slopes were assumed to match road 

slopes and to have similar slopes to those systems for which survey data was available. The hydraulic 

report summarizing the results of the hydraulic modeling and analysis is included in Appendix K. 

Results 

The results of the hydrologic and hydraulic analysis were used to develop solutions for the 

recommendations in Alternative #2. The peak flow runoff and volume calculations conforms the field 

reconnaissance engineering judgements in the Existing Conditions On-Site Evaluation section above.  

Based on the hydraulic analysis performed, the majority of existing storm drain systems (excluding 15-

inch CMP from Inlet #10) has adequate capacity to convey the 25-year, 24-hour storm events. The 

existing 15-inch CMP from Inlet #10 is undersized for the 25-year event, resulting in a calculated inlet 

spread (i.e. width of water impacting road surface) of approximately thirty (30) feet encroaching the 

Hawthorne Drive roadway.  

Table 6.1 presents the results of the hydrologic analysis for 25-year storm event and briefly describes 

these watersheds and associated design points. 
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Table 6.1 Existing Conditions Peak Flow 

POI Structure ID Drainage Area (ac) 
Runoff  at POI 

(25 year) 

POI-1 INLET#10 6.17 10.73 cfs 

POI-2 INLET#9 3.11 5.21 cfs 

POI-3 ENDWALL #2 1.08 4.33 cfs 

POI-4 INLET#7 0.60 2.45 cfs 

POI-5A INLET#5 0.22 0.74 cfs 

POI-5B INLET#6 0.11 0.61 cfs 

POI-6 INLET#3 0.93 4.45 cfs 

POI-7 INLET#1 0.30 1.83 cfs 

POI-8 ENDWALL #1 0.26 1.13 cfs 

POI-9 INLET#2 0.20 0.72 cfs 

POI-10 INLET#4 0.76 2.67 cfs 

POI-11 INLET#8 3.58 7.57 cfs 

POI-12 HEADWALL #2 0.88 4.89 cfs 

 

The hydrologic and hydraulic modeling revealed high peak flow and large inlet spreads in the following 

areas that required major focus and are addressed in the following section (Section 7.0 Stormwater 

Management Alternatives):  

 POI-1 (Inlet#10), between Essex Court and Chatham Court 

 POI-2 (Inlet#9), between Chatham Court and Canterbury Court 

 POI-6 (Inlet#3), between Hastings Court and Wyndham Court 

 POI-10 (Inet#4), between Highland Court and Windemere Court 

 POI-11 (Inlet#8), between Windemere Court and Cambridge Court 

 

7.0 STORMWATER MANAGEMENT ALTERNATIVES 

The goal for this study is to identify, evaluate, and recommend potential solutions for drainage  

deficiencies in the Culbertson Run Development. The following alternatives are offered to restore the 

functionality of the original drainage system along Hawthorne Drive.  Options for improving the 

drainage system are complex due to the restrictions in the existing width of the ROW, utility line 

conflicts, and the presence of street trees within the roadside swales.   

 

A brief description and positive and negative impacts of each alternative is included below. Detailed 

options have been developed within Alternative #2 and are described thoroughly.  Each proposed 

alternative was assessed considering the following:  

 Construction easement requirements 

 Maintenance considerations 

 Utility conflicts 

 Potential impact to trees 

 Conceptual construction cost 

 Effectiveness and ability of proposed solution to solve existing drainage concerns 

The conceptual construction costs were developed based on engineering judgment and do not include 

design engineering and permitting.  Typical unit costs are based on contractor estimates and/or unit 

price data for recent projects in Chester County, Pennsylvania. 
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These recommendations are for planning purposes and do not take into account all design limitations, 

including: cover requirements, structure placement, and detailed information regarding utility 

conflicts.  If any of these alternatives are pursued, additional design will be required to determine pipe 

slopes, cover availability, and structure locations and elevations.  

 

7.1 ALTERNATIVE #1- NO-BUILD 

This alternative consists solely of re-paving Hawthorne Drive and not addressing the erosion concerns 

raised by residents. For planning purposes, the conceptual cost of paving has been estimated as $100 

per linear foot for a total of $300,000.  

Positives: No tree removal required. 

 Low cost. 

Negatives: Does not address the ongoing drainage concerns of the residents. 

 Road deterioration caused by not unaddressed drainage concerns. 

 Allows for the potential of increased sediment load into Culbertson Run. 

  

7.2 ALTERNATIVE #2- SITE SPECIFIC RECOMMENDATIONS AND                            

IMPROVEMENTS 

The focus of Alternative #2 was to develop the most appropriate and cost-effective small to medium 

scale drainage solutions to reduce the frequency and duration of flooding given current site conditions, 

while considering all site constraints.  An estimated 30 to 40 trees in Good condition, 2 to 5 trees in 

Fair condition, and 4 trees in Poor condition would require removal under this alternative (a total of 36 

to 49 trees).  A detailed Summary Chart of Alternative #2 is presented in Appendix L.  

This alternative involved identifying concerns at specific locations and then providing 

recommendations.  These recommendations include:  general maintenance, boulder and/or tree 

removal; and design improvement options such as re-establishing the existing roadside swale, or 

constructing linear infiltration trenches or bioswales within the ROW to address these issues.  Design 

improvement options are based on best engineering judgment resulting from the field assessments 

and hydrologic analyses, directly correlating with the strategic POI.   

The specific locations identified for modifications include the following structures:  Inlets #1 through 

Inlet #10, Headwall #2, and Endwall #2.  The recommendations and design improvements relate to 

the structure itself and areas owned by East Brandywine Township (i.e. Hawthorne Drive ROW) or the 

Culbertson Run HOA within the drainage area of each structure and are described in detail below.  

Options are included in the Alternative #2 Stormwater Concept Plan in Appendix N. 

INLET #1  

Inlet #1 is located between the north entrance of Hawthorne Drive and Hedgerow Court. Inlet #1 is a 

part of a headwall (Headwall #1) and endwall (Endwall #1) pipe system connected with a 15-inch CMP. 

Due to limited space and lower peak flow rates, specific improvements have not been generated. 

Concerns 

The roadside swale along both sides of Hawthorne Drive from the north entrance of Hastings Court to 

Hedgerow Court leading to Inlet #1 are poorly defined and contain trees acting as physical barriers.   

Indications of accelerated erosion are present. 
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From the northwest entrance of Hawthorne Drive to Hedgerow Court, the swale is poorly defined and 

there are boulders acting as physical barriers to stormwater flows within swale.  There is a wood rail 

tie at the edge of Hedgerow Court, obstructing flows In addition, there is significant sediment and 

debris accumulation in Inlet #1 and associated structures (15-inch BMP, Headwall #1, and Endwall 

#1).   

Also, per the survey information, the ‘invert out’ elevation at Endwall #1 is higher than ‘invert in’ at 

Headwall #1, inhibiting proper drainage.   

Recommendations  

The concerns identified above should be addressed through the re-establishment of approximately 

800 feet of roadside swale along both sides of Hawthorne Drive from the north entrance of Hastings 

Court to the north entrance of Hawthorne Drive.  In order to effectively re-establish the swale, the 

boulders, five (5) trees (Good condition) and wood rail tie should be removed and the swale regraded 

as necessary to establish conveyance.  The swale should be seeded and stabilized with a medium 

grade erosion control blanket. 

The 15-inch CMP from Inlet #1 to Endwall #1 should be replaced with 15-inch HDPE and the ‘invert 

out’ elevation lowered.  The accumulated sediment and debris in Inlet #1, Headwall #1, and Endwall 

#1 should be removed.  The swale at the outflow of Endwall #1 should regraded and restabilized as 

required for proper drainage.    

These recommendations would reduce the frequency and duration of water ponding on and adjacent 

to this section of Hawthorne Drive by increasing the conveyance capacity from localized runoff within 

the study area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

INLET #2  

Inlet #2 is located at the southwest corner of Highland Court on Hawthorne Drive.  No design 

improvement options were identified for this location due to limited space and lower peak flow rates.  

Concerns 

There is trash and debris blocking the inlet grate, and approximately one (1) foot of sediment 

accumulation in the inlet box, decreasing capacity,   

Recommendations  

It is recommended that the sediment, trash, and debris be removed from the inlet box and grate 

opening.   

These recommendations would allow ponding water on Hawthorne Drive to properly drain.  

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: None. 
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INLET #3  

Inlet #3 is located at northeast corner of Wyndham Court on Hawthorne Drive.   

Concerns 

The roadside swale along both sides of Hawthorne Drive from the north entrance of Hastings Court to 

Wyndham Court are poorly defined and contain trees acting as physical barriers to stormwater flow.   

Indications of accelerated erosion are present.  Also, the hydrologic and hydraulic modeling revealed 

a high peak flow and large inlet spread in this location. 

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #3, 

as well as an accumulation of sediment/debris at the outfall of the 12-inch CMP (located at 143 

Brookfield Court) where Inlet #3 discharges. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

220 feet of roadside swale along the western side of Hawthorne Drive from the north entrance of 

Hastings Court to Wyndham Court.  In order to effectively re-establish the swale, ten (10) trees (Good 

condition) should be removed and the swale regraded as necessary to establish conveyance.  The 

swale should be seeded and stabilized with a medium grade erosion control blanket. 

The accumulated sediment and debris in the Inlet #3 box and at the 12-inch CMP outfall (located at 

143 Brookfield Court) should be removed.  Topsoil should added with minor grading over the top of 

12-inch CMP, as it has eroded.  This area should be seeded and stabilized with erosion control blanket.  

Design Improvement Options 

Two (2) design improvement options were identified for this location and can be implemented in lieu 

of, or in addition to re-establishing the roadside swales:  a linear 80’ x 3’ x 3’ infiltration trench with 

new inlet box or a linear 80’ x 2’ x 3’ bioswale with new inlet box within the Hawthorne Drive ROW.  If 

either design improvement option were installed in lieu of re-establishing the roadside swale, only five 

(5) trees (Good condition) would require removal. 

The proposed recommendations and design improvement options would reduce the frequency and 

duration of water ponding on and adjacent to this section of Hawthorne Drive by increasing both the 

conveyance capacity and storage from localized runoff within the within the study area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents. 

Improve stormwater quality within Culbertson Run watershed. 

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

INLET #4  

Inlet #4 is located at southwest corner of Windemere Court on Hawthorne Drive.   
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Concerns 

The roadside swale along the eastern side of Hawthorne Drive from Highland Court to Windemere  

Court are poorly defined and contain trees acting as physical barriers.  Indications of accelerated 

erosion are present.  Also, the hydrologic and hydraulic modeling revealed a high peak flow and large 

inlet spread in this location. 

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #4 

box. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

240 linear feet of roadside swale along the eastern side of Hawthorne Drive from Highland Court to 

Windemere Court.  In order to effectively re-establish the swale, one (1) tree (Fair condition) should be 

removed and the swale regraded as necessary to establish conveyance.  The swale should be seeded 

and stabilized with a medium grade erosion control blanket.  

The accumulated sediment and debris in the Inlet #4 box should be removed.   

Design Improvement Options 

Two (2) design improvement options were identified for this location and can be implemented in lieu 

of, or in addition to re-establishing the roadside swales:  a linear 120’ x 3’ x 3’ infiltration trench with 

new inlet box or a linear 120’ x 2’ x 3’ bioswale with new inlet box within the Hawthorne Drive ROW.   

The proposed recommendations and design improvement options combined would reduce the 

frequency and duration of water ponding on and adjacent to this section of Hawthorne Drive by 

increasing both the conveyance capacity and storage from localized runoff within the within the study 

area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

Improve stormwater quality within Culbertson Run watershed. 

            Negatives: Tree removal may be required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

INLET #5   

Inlet #5 is located at the northeast corner of Brookfield Court on Hawthorne Drive.  No design 

improvement options were identified for this location due to limited space and lower peak flow rates.  

Concerns 

There is trash and debris blocking the inlet grate, and approximately one (1) foot of sediment 

accumulation in the inlet box, decreasing capacity,   

Recommendations  

The sediment, trash, and debris in the inlet box and grate opening should be removed to allow ponding 

water on Hawthorne Drive to properly drain.  

            Positives: Will adequately address the ongoing drainage concerns of the residents. 

            Negatives: None. 
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INLET #6  

Inlet #6 is located at the northeast corner of Lambeth Court on Hawthorne Drive.  

Concerns 

The roadside swale along the western side of Hawthorne Drive from Brookfield Court to Lambeth Court 

are poorly defined and contain trees acting as physical barriers.   Indications of accelerated erosion 

are present.   

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #6 

box. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

160 linear feet of roadside swale along the western side of Hawthorne Drive from Brookfield Court to 

Lambeth Court.  In order to effectively re-establish the swale, five (5) trees (Good condition) should be 

removed and the swale regraded as necessary to establish conveyance.  The swale should be seeded 

and stabilized with a medium grade erosion control blanket. 

The accumulated sediment and debris in the Inlet #6 box and grate opening should be removed.   

These recommendations would allow ponding water on Hawthorne Drive to drain. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

INLET #7  

Inlet #7 is located at the southeast corner of 122 Lambeth Court on Hawthorne Drive.   

Concerns 

There is approximately one (1) foot of sediment and debris accumulation in the Inlet #7 box.  Also, 

runoff does not appear to be adequately directed into this inlet.  

Recommendations 

The accumulated sediment and debris in the Inlet #7 box and grate opening should be removed.  

Approximately 240 feet of rolled curb should be installed from Lambeth Court to Chapel Court to direct 

runoff into this inlet. 

These recommendations would allow ponding water on Hawthorne Drive to drain and protect 

downslope properties (121 & 122 Lambeth Court) from flooding.  

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: None. 

INLET #8  

Inlet #8 is located at northeast corner of 23 Windemere Court on Hawthorne Drive.  
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Concerns 

The roadside swale along the eastern side of Hawthorne Drive from Windemere Court to Cambridge 

Court is poorly defined and contains trees acting as physical barriers.  Indications of accelerated 

erosion are present.  Also, the hydrologic and hydraulic modeling revealed a high peak flow and large 

inlet spread in this location. 

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #8 

box. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

360 feet of roadside swale along the eastern side of Hawthorne Drive from Windemere Court to 

Cambridge Court.  In order to effectively re-establish the swale, five (5) trees (Good condition) should 

be removed, and the swale regraded as necessary to establish conveyance.  The swale should be 

seeded and stabilized with a medium grade erosion control blanket. 

The accumulated sediment and debris in the Inlet #8 box should be removed.   

Design Improvement Options 

Two (2) design improvement options were identified for this location and can be implemented in lieu 

of, or in addition to re-establishing the roadside swales:  a linear 360’ x 3’ x 3’ infiltration trench with 

new inlet box or a linear 360’ x 2’ x 3’ bioswale with new inlet box within the Hawthorne Drive ROW.   

The proposed recommendations and design improvement options combined would reduce the 

frequency and duration of water ponding on and adjacent to this section of Hawthorne Drive by 

increasing both the conveyance capacity and storage from localized runoff within the within the study 

area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

Improve stormwater quality within Culbertson Run watershed. 

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

INLET #9  

Inlet #9 is located at northwest corner of Canterbury Court on Hawthorne Drive.   

Concerns 

The roadside swale along the eastern side of Hawthorne Drive from Canterbury Court to Chatham Court 

is poorly defined and contains trees acting as physical barriers.  Indications of accelerated erosion are 

present.  Also, the hydrologic and hydraulic modeling revealed a high peak flow and large inlet spread 

in this location. 

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #9 

box. 
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Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

350 linear feet of roadside swale along the eastern side of Hawthorne Drive from Canterbury Court to 

Chatham Court.  In order to effectively re-establish the swale, six (6) trees (5 Good/1 Fair condition) 

should be removed and the swale regraded as necessary to establish conveyance.   The swale should 

be seeded and stabilized with a medium grade erosion control blanket. 

The accumulated sediment and debris in the Inlet #9 box should be removed.   

Design Improvement Options 

Two (2) design improvement options were identified for this location and can be implemented in lieu 

of, or in addition to re-establishing the roadside swales:  a linear 120’ x 3’ x 3’ infiltration trench with 

new inlet box or a linear 120’ x 2’ x 3’ bioswale with new inlet box within the Hawthorne Drive ROW.  If 

either design improvement option were installed in lieu of re-establishing the roadside swale, only two 

(2) trees (good condition) would require removal. 

The proposed recommendations and design improvement options combined would reduce the 

frequency and duration of water ponding on and adjacent to this section of Hawthorne Drive by 

increasing both the conveyance capacity and storage from localized runoff within the within the study 

area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

Improve stormwater quality within Culbertson Run watershed. 

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

INLET #10  

Inlet #10 is located at northwest corner of Chatham Court on Hawthorne Drive.   

Concerns 

The roadside swale along the eastern side of Hawthorne Drive from Chatham Court to south entrance 

of Hawthorne Drive is poorly defined and contains trees acting as physical barriers.  Indications of 

accelerated erosion are present.  Also, the hydrologic and hydraulic modeling revealed a high peak 

flow and large inlet spread in this location. 

In addition, there is approximately one (1) foot of sediment and debris accumulation in the Inlet #10 

box. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

290 linear feet of roadside swale along the eastern side of Hawthorne Drive from Chatham Court to 

the south entrance of Hawthorne Drive and 110 linear feet along the western side of Hawthorne Drive 

from the south entrance of Hawthorne Drive.  In order to effectively re-establish the swale, ten (10) 

trees (7 Good/3 Fair condition) should be removed and the swale regraded as necessary to establish 

conveyance.  Four (4) Poor condition trees at the entrance of the community should also be removed.  

The swale should be seeded and stabilized with a medium grade erosion control blanket. 
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The accumulated sediment and debris in the Inlet #10 box should be removed.   

Design Improvement Options 

Two (2) design improvement options were identified for this location and can be implemented in lieu 

of, or in addition to re-establishing the roadside swales:  a linear 180’ x 3’ x 3’ infiltration trench with 

new inlet box or a linear 180’ x 2’ x 3’ bioswale with new inlet box within the Hawthorne Drive ROW.  If 

either design improvement option were installed in lieu of re-establishing the roadside swale, only 

seven (7) trees (good condition) would require removal. 

Two (2) offsite improvement options were also identified. The first option includes the installation of 

new offsite inlets along Clearview Drive, just south of Horseshoe Pike, and directing this runoff to the 

existing basin northwest of Clearview Drive and southwest of Horseshoe Pike with a new HDPE pipe 

section and endwall.  The second option includes the installation of new offsite inlets along Clearview 

Drive, just south of Horseshoe Pike, and directing this runoff into the existing PennDOT storm sewer 

system.   

The proposed recommendations and design improvement options combined would reduce the 

frequency and duration of water ponding on and adjacent to this section of Hawthorne Drive by 

increasing both the conveyance capacity and storage from localized runoff within the within the study 

area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

Improve stormwater quality within Culbertson Run watershed. 

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Potential utility conflicts. 

Temporary construction easement may be required. 

 PennDOT Construction permit required. 

 Potential coordination with additional private property owners (Clearview Drive) 

HEADWALL #2 

Headwall #2 is located on an HOA-owned property on the western side of Hawthorne Drive between 

Cambridge Court and Suffolk Court, and connects a deteriorating 42-inch CMP under Hawthorne Drive 

with Endwall #2.  The 42-inch CMP receives drainage from outside of the study area and was not 

considered in the hydrologic and hydraulic modeling.  Headwall #2 is in a satisfactory condition.  .   

Concerns 

The roadside swale along the western side of Hawthorne Drive from Cambridge Court to Somerset 

Court is poorly defined and contain trees acting as physical barriers.   Indications of accelerated 

erosion are present.   

In addition, there is sediment and debris accumulation at Headwall #2. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

690 linear feet of roadside swale along the western side of Hawthorne Drive from Cambridge Court to 

Somerset Court.  In order to effectively re-establish the swale, three (3) trees (Good condition) should 
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be removed and the swale regraded as necessary to establish conveyance.  The swale should be 

seeded and stabilized with a minimum of North American Green (NAG) P300 erosion control blanket. 

The accumulated sediment and debris at Headwall #2 should be removed.   

These recommendations would reduce the frequency and duration of water ponding on and adjacent 

to this section of Hawthorne Drive by increasing the conveyance capacity within the within the study 

area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Temporary construction easement may be required.  

ENDWALL #2 

Endwall #2 is located on a HOA-owned property on the eastern side of Hawthorne Drive between 

Glouchester Court and Canterbury Court and connects the deteriorating 42-inch CMP under Hawthorne 

Drive with Headwall #2.   

Concerns 

The roadside swale along eastern side of Hawthorne Drive between Glouchester Court and Canterbury 

Court is poorly defined and contain trees acting as physical barriers.   Signs of accelerated erosion are 

present.   

In addition, there is sediment and debris accumulation at the end of 42-inch CMP at Endwall #2 and 

in the riprap apron at Endwall #2.  The bottom of the 42-inch CMP is rusted away and has lost its 

structural integrity.  As a result, it may be subject to the threat of collapse. 

Recommendations 

The concerns identified above should be addressed through the re-establishment of approximately 

310 linear feet of roadside swale along the eastern side of Hawthorne Drive between Glouchester 

Court and Canterbury Court.  In order to effectively re-establish the swale, one (1) tree (Fair condition) 

should be removed and the swale regraded as necessary to establish conveyance.  The swale should 

be seeded and stabilized with a medium grade erosion control blanket. 

The accumulated sediment and debris at Endwall #2 should be removed.  The entire length of the 42-

inch CMP should be replaced with a 42-inch RCP.  The rip-rap apron at Endwall #2 should also be 

replaced and the immediate surrounding area regraded and revegetated. 

These recommendations would reduce the frequency and duration of water ponding on and adjacent 

to this section of Hawthorne Drive by increasing the conveyance capacity within the study area. 

            Positives: Will adequately address the ongoing drainage concerns of the residents.  

            Negatives: Tree removal required. 

Re-establishing swales will likely impact the root systems of the healthy trees. 

Grading may impact private property. 

Temporary construction easement may be required. 

Permitting required for CMP replacement.    
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7.2.1 ALTERNATIVE #2 COSTS 

Alternative #2 conceptual construction cost estimates by linear foot are included in Table 7.1 below.  

Total construction cost estimates by proposed improvement are included in the Summary Chart in 

Appendix L.  Maintenance items specified in the Recommendations sections above (sediment removal, 

etc.) were not considered.  Construction costs with utility conflicts considered reflect a 25 to 100 

percent cost increase, due to the uncertainty of the complexities of potential relocations. 

Table 7.1 Alternative #2 Conceptual Construction Unit (per linear foot) Cost Estimates 

Design Improvement 

Option 
Conceptual Construction 

Cost (per LF) 

Conceptual Construction Cost  

if Utility Conflicts (per LF) 

Re-establish Swales $14.00 $17.50 - $28.00 

Infiltration Trench $48.00 $60.00 - $96.00 

Bioswale $40.00 $50.00 – 80.00 

New Inlet $5,000.00 $5,000.00 

Total costs as stand-alone improvements are presented below.  Please note that these are options 

and can be implemented in conjunction with one another.  A cost comparison is provided in the chart 

below.    

Table 7.2 Alternative #2 Conceptual Construction Cost Comparison 

Design Improvement 

Option 
Total Conceptual 

Construction Cost  

Total Conceptual  

Construction Cost  

if Utility Conflicts  

Re-establish Swales $47,740 $59,675 – 95,480 

Infiltration Trenches 

(including new inlet) 
$66,280 $82,850 – 132,560 

Bioswales 

(including new inlet) 
$59,400 $74,250 – 118,800 

Replace 12” CMP  

at Inlet #1 
$8,340 N/A 

Replace 42” CMP 

between Headwall #2 

and Endwall #2 

$37,550 N/A 

 

7.2.2 ALTERNATIVE #2 ENVIRONMENTAL BENEFITS 

As mentioned in Section 6.1, the entire project is located within the Culbertson Run watershed.  

Culbertson Run is designated as a High Quality-Trout Stocked Fishery (HQ-TSF) by Chapter 93 of the 

Pennsylvania Code.  It has also been identified by the Pennsylvania Department of Environmental 

Protection (DEP) as not attaining its designated use or “impaired” due to siltation and habitat 

alterations.   

The Design Improvement Options described above (infiltration trenches and bioswales) provide a 

stormwater volume and velocity reduction function; and subsequently, also remove pollutants such as 

sediments and nutrients (phosphorous and nitrogen) through subsurface filtration.   

It is anticipated that East Brandywine Township will be required to develop a Pollutant Reduction Plan 

(PRP) for sediment for Culbertson Run under the new 2018 National Pollution Discharge Elimination 

System (NPDES) Municipal Separate Storm Sewer (MS4) permit requirements.  These improvements 

would reduce pollutant loading to Culbertson Run and could be incorporated into the Township PRP.   
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Preliminary pollutant load removal calculations revealed that this improvements would provide an 

estimated sediment reduction of 7.78 tons per year (or 42.66 lbs per day).  Preliminary pollutant load 

removal calculations are provided in Appendix M, and are summarized in Table 7.3 below. 

Table 7.3 Pollutant Load Removal Summary 

ANNUAL POLLUTANT LOAD REMOVAL SUMMARY 

BMP ID # BMP Site Name 
Drainage 

Area 

(Acres) 

Sediment    

(tons) 

Total 
Phosphorous    

(lbs) 

Total 

Nitrogen 

(lbs) 

Inlet #3 Infiltration Trench (3A) or Bioswale (3B) 0.9 0.40 2.47 1.13 

Inlet #4 Infiltration Trench (4A) or Bioswale (4B) 0.8 0.39 2.14 0.90 

Inlet #8 Infiltration Trench (8A) or Bioswale (8B) 3.6 1.87 9.91 4.21 

Inlet #9 Infiltration Trench (9A) or Bioswale (9B) 3.1 1.69 8.95 3.67 

Inlet #10 Infiltration Trench (10A) or Bioswale (10B) 6.2 3.43 17.89 7.34 

TOTAL: 7.78 41.34 17.25 

DAILY POLLUTANT LOAD REMOVAL SUMMARY 

BMP ID # BMP Site Name 

Drainage 

Area 

(Acres) 

Sediment    

(lbs) 

Total 

Phosphorous    

(lbs) 

Total 

Nitrogen 

(lbs) 

Inlet #3 Infiltration Trench (3A) or Bioswale (3B) 0.9 2.18 0.007 0.003 

Inlet #4 Infiltration Trench (4A) or Bioswale (4B) 0.8 2.16 0.006 0.002 

Inlet #8 Infiltration Trench (8A) or Bioswale (8B) 3.6 10.24 0.027 0.012 

Inlet #9 Infiltration Trench (9A) or Bioswale (9B) 3.1 9.28 0.025 0.010 

Inlet #10 Infiltration Trench (10A) or Bioswale (10B) 6.2 18.79 0.049 0.020 

TOTAL: 42.66 0.113 0.047 

 

7.3 ALTERNATIVE #3- NEW STORM SEWER/CURB SYSTEM 

This alternative involves reconstructing Hawthorne Drive with an underground storm sewer 

conveyance system designed to current standards and regulations.  The proposed improvement under 

Alternative #3 would consist of the installation of approximately 6,000 linear feet of concrete curb, 

6,000 linear feet of 15-inch (minimum) reinforced concrete pipe (RCP), and an estimated fifteen (15) 

Type C 2-foot x 4-foot inlet boxes.   

The conceptual cost of construction is approximately $83.50 per linear foot of roadway ($250,500 

total) without utility relocation consideration; and $105.00 to $167.00 per linear foot of roadway 

($315,000 to $501,000) with utility relocation consideration.  It is unknown how many trees would be 

impacted by this alternative, as the depth of the storm sewer may impact root systems, further 

damaging more trees. 

Positives: Will adequately address the ongoing drainage concerns of the residents.  

Negatives: High cost.  

 Construction of the system will likely impact the root systems of the trees, requiring 

removal. 

Grading may impact private property. 

Temporary construction easements may be required. 

Potential utility conflicts. 
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7.4 ALTERNATIVE #4- NEW SWALE SYSTEM 

This alternative consists of constructing new roadside swales between the edge of road and the 

existing street trees located in the existing roadside swale.  In order to provide the real estate needed 

to accommodate a swale in this location, the cartway width of Hawthorne Drive would be required to 

be reduced from existing thirty (30) feet to twenty (20) feet.  Hawthorne Drive is categorized as a local 

street; 20 feet is the minimum width acceptable for this street type according to the East Brandywine 

Township Subdivision and Land Development Ordinance (SALDO) (§350-32). 

However, there is still potential that the existing ROW would require expansion. This new swale system 

of approximate 5000 linear feet would be sized to convey the 25-year storm event. Because of slopes 

greater than two (2) percent along Hawthorne Drive, rock check dams would be required as part of the 

swale system to decrease storm flow energy and volume.  The swales should be seeded and stabilized 

with a heavy grade erosion control blanket.  

The conceptual cost of construction is approximately $39.00 per linear foot of roadway ($117,000 

total) without utility relocation consideration or $49.00 to $78.00 per linear foot of roadway 

($146,250 to $234,000) with utility relocation consideration.  It is unknown how many trees would be 

impacted by this alternative, as the depth of the storm sewer may impact root systems, further 

damaging more trees. 

Positives: Will adequately address the ongoing drainage concerns of the residents.  

Negatives: High cost.  

 Possibility of expansion of ROW/land acquisition. 

Requires reduction of Hawthorne Drive cartway. 

 Construction of the system has the potential to impact the root systems of the trees, 

requiring removal. 

Grading may impact private property. 

Temporary construction easements may be required. 

Potential utility conflicts. 

 

8.0 RECOMMENDATIONS FOR HOMEOWNERS 

Cumulative impacts to stormwater runoff resulting from additional impervious surfaces (i.e. additions, 

driveway expansions, pools, sheds, etc.) were not anticipated or considered during initial phases of 

subdivision design and likely contribute to the stormwater issues along Hawthorne Drive within the 

Culbertson Run development even during small rain events.  

Recognizing that one (1) approach will not solve the flooding and stormwater quality challenges faced 

by the residents of Culbertson Run, CEDARVILLE suggests simple maintenance and residential 

stormwater management improvements that individual homeowners or homeowner associations can 

implement.  These items can have significant community benefits, are low cost, and can be 

implemented immediately and concurrently with any improvements along Hawthorne Drive that may 

be planned by East Brandywine Township.  

Maintenance  

Homeowners can remove any sediment, trash, or debris accumulation from their property, so that it 

does not end up in the storm sewer system, and subsequently Culbertson Run.  Also, homeowners 
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should remove structures or other objects, such as fences, etc. within the Hawthorne Drive ROW that 

inhibit the flow of water. 

Reducing Impervious Coverage 

The removal of any under-utilized impervious surfaces (i.e. excess parking, abandoned sheds, etc.) 

can have a positive overall cumulative impact, reducing peak flows and volume of stormwater runoff.  

On-lot Improvements 

On-lot improvements, such as disconnecting rooftop runoff to rain barrels or constructing rain gardens 

is recommended. Stormwater capture and reuse can also have a significant cumulative impact to 

reduction stormwater runoff volume and velocity. This reduction in volume will translate to overall peak 

rate reduction for the Hawthorne Drive study area. 

 

9.0 FUTURE ACTIONS 

CEDARVILLE has developed four (4) Alternatives and their associated costs for drainage and 

stormwater management improvements for the Hawthorne Drive Right-of-Way: 

 Alternative #1- No-Build (Paving Only)  

($300,000) 

 Alternative #2- Site-Specific Recommendations and Improvements 

($93,630 - $178,450) 

 Alternative #3- New Storm Sewer/Curb System  

($250,000 - $501,000) 

 Alternative #4- New Swale System  

($117,000 - $234,000) 

An effort was made to consider the needs of the community along with the environmental impacts in 

addressing these problems.    

Alternative #1 addresses the existing pavement only, and does not provide any improvement to the 

existing stormwater management system.  This alternative will be necessary when the road surface 

requires replacement. 

Alternatives #2 through #4 will effectively improve the existing stormwater management along 

Hawthorne Drive.  Considering construction costs only, Alternative #2 appears to be the most cost-

effective option to manage stormwater while minimizing the impact to private property, existing 

landscaping, and healthy mature trees.  The management strategies described in Alternative #2 

include localized green infrastructure Best Management Practices (BMPs), and can either be pursued 

as stand-alone improvements or comprehensive solutions to the ongoing stormwater runoff concerns.  

The green infrastructure options in Alternative #2 provide an additional environmental benefit by 

reducing pollutant loading to Culbertson Run, but present long-term maintenance considerations.   

Both Alternatives #3 and #4 would update the drainage system to current design standards including 

additional stormwater infrastructure such as curbing, inlets, piping, and swales.  These Alternatives 

would adequately address stormwater concerns, but are more costly, require additional tree removal, 

and potentially require land acquisition for construction.   
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The construction costs for each Alternative do not include the cost of acquisition of additional property, 

temporary or permanent drainage easements, and grading and landscape improvements. 

Each Alternative should also be assessed for long-term maintenance considerations including 

personnel, frequency, and equipment needs.  The financial impacts over time should be evaluated by 

Public Works personnel and crew prior to final determination of action.  
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HAWTHORNE DRIVE COMPREHENSIVE STORMWATER MANAGEMENT STUDY 

RESIDENT SURVEY RESULTS 
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QUESTION 2 
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QUESTION 3 
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QUESTION 4 
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QUESTION 5 

 

 

(see below) 
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QUESTION 5 (CONTINUED) 

 
Other Reponses: 
 

Lack of drains in high volume watershed areas 
10/12/2015 12:40 PM 
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QUESTION 6 

 

 
 
 
 
 
 
 
 

(see below) 
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QUESTION 6 (CONTINUED) 

 
Other Reponses: 
 

It's quite simple, after verizon & comcast dug their new lines along hawthorne didn't do the proper burial, IE;stone and 
aggrate to help the situation, which has added to the void of the edge of hawthorne. I have personally added over 8 tons 
of top soil, as well as grass, water etc.to make this not wash away 2 edges of my property Funny how PECO, came to fix 
my corner sinking box, yet took quite a few calls to get that fixed., and I did the rest. There is a very lack of comminciation 
of safety for our public/piivate utilites with part of this drainage issue. 
10/12/2015 12:40 PM  
 

During storm events many yards have standing mini ponds of water from excessive runoff combined with improper 
grading 
10/11/2015 9:45 PM  
 

I don't know 
10/7/2015 9:37 PM 

 

water pools in various sections on my property 
10/7/2015 8:47 PM 

 

The valley-like water collection basin in the common area behind our house is almost always damp and is a breeding 
ground for bugs. Even during dry spells, this area is often wet enough to feel the moisture in bare feet (at best), and 
spongy with pooly liquid water plainly visible (at worse). 
10/7/2015 1:36 PM  
 

Stormwater is directed away from the roadway and onto private property. 
10/7/2015 10:14 AM  
 

I don't have a problem so I really can't answer. 
10/7/2015 10:12 AM  
 

Water not making it to the Storm drains 
9/25/2015 7:00 AM  
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QUESTION 7 
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QUESTION 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
Page 11 of 14 

 

CEDARVILLE ENGINEERING GROUP, LLC 

SUSTAINING COMMUNITIES BY DESIGN 

QUESTION 9 
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QUESTION 10 

 

 

 

 

 

 

 

(see below) 
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QUESTION 10 (CONTINUED) 

 

Other Reponses: 

We have lived here since 2001, and have not seen any new delvp. of properties that would cause these issues.The 
problem is with the contractors/ past and present.I have placed under ground small drain pipes to direct the water run off 
towards where it is suppoed to go. The EB twp is looking for an excuse to cut down,, Trees. If this contractor, as well as 
advisorto such, has no experinecce of drainage issues. All these issues could be handled within a couple of days, not tens 
of thousands of dollars. Trees actually roots, hold the ground togeather espc old growth. For upper culb. run would take a 
contractor less than a week to minorly remove some of the top soil, Prob @ 100 tons of #3 stone, @ 60 tons #2, all 
compacted correctly, and graded just slightly with another 100 tons of fill, top soil, being the last. Erosion hay,seeding. Do 
you understand the math on that? 22 tons of stone @ 250$ each, clean fill usually free, maybe hauling charge, cheap. 
Top soil and grass replacement the most expensive, for just hay fabric and seeding, best bid wins. I have already Offered 
my services, besides a back hoe, to do the final grading with the skid loader I own just for a 800$ dues payment. 
10/12/2015 12:40 PM 

 

I would need more information to respond 
10/11/2015 9:45 PM  
 

I would have to have more information in order to make this decision. 
10/9/2015 10:43 AM  
 

I would want to see the this agreement before I can answer 
10/8/2015 11:38 AM  
 

If it would help the community, we would be willing to entertain such an agreement. 
10/7/2015 1:36 PM  
 

Yes, as along as it was reasonable and did not impact current property conditions (ie fences, sheds, etc.) 
10/7/2015 10:14 AM  
 

My Property is not in the right of way 
9/25/2015 7:00 AM  
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QUESTION 11 

Do you have any additional comments on  

how to best manage stormwater and erosion  

in the Culbertson Run Development? 

9 Responses 

 

The trees are not hindering water flow and removal would increase the problem. Create a diversion into the storm drains 
with perhaps a curb. 
1/24/2016 11:44 PM 

 

PennDOT should relocate the storm drain on Horseshoe Pike so less water runs down Hawthorne at the eastern 
entrance. 
10/19/2015 6:21 AM  
 

Proper evaluation of the problem, or issue. Second the worst hit are "down hill from 322" I would have no problem with 
putting a drain in front of my house, yet as explained earlier, writ of way has already been compromised. Final would take 
some very minor paving, and or edge adjustments would be it. D.M Schulze, 105 glouchester ct. 
10/12/2015 12:40 PM  
 

Please figure out a way to save our trees. 
10/9/2015 10:43 AM  
 

Not at this time 
10/8/2015 11:38 AM  
 

We don't see any problems. Please leave the trees alone. Utilize the engineers within the development who care about 
our development to make critical decisions when it comes to taking down trees. Township personnel and contractors 
shouldn't be the ones making the decisions. 
10/7/2015 8:13 PM  
 

It seems to me that removing trees, which drink up water, is counter-intuitive. Additionally, I feel the trees add aesthetic 
beauty to our development and I'd hate to see them removed. 
10/7/2015 1:36 PM 
 

While there will be no "perfect" solution, one that ensures water stays largely to the sides of the roadway until it can be 
directed to a drain inlet would be ideal. While I am no engineer, I am sure there is a way this could be obtained without a 
negative impact to the visual appeal of the neighborhood (ie massive tree removal). Certain areas may need less attention 
than others, but those where erosion issues exist cannot afford to be ignored. 
10/7/2015 10:14 AM 
 

no...but I live in the townhomes and my trees have become a hazard. They need trimming or might even need to come 
down before damage is done to my house or neighbor's cars. 
10/7/2015 10:12 AM  
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APPENDIX E
Tree Health Assessment Report and Data

from Preservation Tree, LLC



 
 

917 Old Fernhill Rd 

Suite 500 

West Chester PA 19380 
 
 
 

November 4, 2015 
 
 
 
 

Report provided for Cedarville Engineering Group, LLC 
 

1033 Hanover Street 
 

Pottstown PA 19465 
 
 
 
 

Location: Culbertson Run Development 
 

500 Hawethorne Drive 
 

Downingtown PA 19335 



Summary: 
 
 
 

Preservation Tree was contracted to do a tree health assessment of the street trees along 

Hawthorne Drive in the Culbertson Run Development by Cedarville Engineering in the Fall of 2015. Two 

ISA certified arborists conducted the survey and inventoried a total of 149 trees. The trees were digitally 

tagged using the Open Tree Map system and a cloud based interactive map is available for the client's 

reference. The survey included taking diameter at breast height, measuring approximate height, noting 

various insect, disease and structural issues as well as the ISA health assessment.  Recommendations 

have been made for long term maintenance. Environmental benefits have been calculated and include 

averages for storm water filtration, energy conservation, air quality, carbon dioxide removed and stored. 

All assessments were visual and wood density testing, tomography, and sonar devices were not used to 

assess internal structure or root systems. 

The overall landscape is dominated by London Plane. London Planes are a great tree for the 

urban and suburban environment as they tolerate high rates of stress from pollution and human 

encroachment. They are an accidental hybrid of American Sycamore and Oriental Plane that happened 

in the 18th century. They have low incidences of disease and have very good structural integrity. The 

majority of these trees were listed from fair to good condition. The only issues they displayed were a 

phototropic tilt in heavily shaded areas. This is really only a concern for long term maintenance and a 

lean of less than forty five degrees is not a hazard. Also some of the root plates have been 

compromised from excessive storm flow. This can remove the appropriate soil levels around critical 

roots and make them subject to mower damage. 

Other trees on site were ornamental Cherries, Ash and Eastern Hemlock. Most of the Cherry 

trees at both entrances have shown signs of Bacterial Canker. Unfortunately there is no cure for 

Bacterial Canker in the Prunus genus and preemptive removal and replacement would be a wise choice. 

The Eastern Hemlock are riddled with Wooly Adelgid and Elongated Hemlock Scale. Treatment for this 

has a fairly high success rate and a cost benefit analysis should be considered for long term care of these 

trees. The White Ash appear healthy but should either be preemptively removed or treated for Emerald 

Ash Borer. Emerald Ash Borer will be a considerable issue in the years to come. Although it has not yet 

been discovered in Chester County preemptive treatment is critical to keep preservation a viable option. 

The insect attacks the same vector that the treatment is applied to. Should a tree be compromised the 

success rate of treatment is extremely diminished. Treatment for EAB is an expensive endeavor and 

many communities with low value Ash trees are electing to preemptively remove them as they become 

extremely hazardous when they decline.



Tree Condition Defined: please see attached spreadsheet for tree by tree breakdown 

 
Excellent – The tree is near perfect condition, this determination is generally used for trees with no 

defects and young trees that have been properly maintained. 

Very Good – The tree is in very good condition with very minor defects that could be corrected by 

pruning. These trees generally “stand out” with respect to the aesthetic value they add to the Urban 

Forest. 

Good – The tree has no major structural problems; no significant damage from diseases or pests; no 

significant mechanical damage; a full, balanced crown, and normal twig condition and vigor for its 

species. 
 

Fair – The tree may exhibit the following characteristics: minor structural problems and/or mechanical 

damage; significant damage from non-fatal or disfiguring diseases; minor crown imbalance or thin 

crown; minor structural imbalance; or stunted growth compared to adjacent trees. 

Poor – The tree may appear healthy, but may have structural defects. This classification also includes 

healthy trees that have unbalanced structures or have been topped. Trees in this category may also 

have severe mechanical damage, decay, severe crown dieback or poor vigor/failure to thrive. 
 

Dead – Trees in advanced states of decline are not included. This category refers only to dead trees 
 
 
 

Recommended Maintenance Explanations: 

 

Structure Prune: Structure pruning is how to train young and middle aged trees for proper branch 
architecture. Rubbing, crossing and interfering materials are removed to promote healthy growth 
patterns 

 
Crown Cleaning: Crown cleaning is the removal of dead, dying and diseased materials. This serves to 
improve the plants aesthetics as well as prevent overhead hazards. Crown cleaning is also seen as a 
means of keeping insects and disease at bay. A well maintained tree is able to compartmentalize wound 
tissue much faster and use its energy in upward and root growth. 

 
Removal: Tree removal has been recommended for trees that are hazardous, are conflicting with 
structures and other trees or have poor specimen quality. Some recommendations are recommended 
based on potential disease pressure. 

 
 

Cabling: Cabling is recommended for trees with co-dominant stems and included bark. Trees of this 

nature are highly prone for catastrophic failure. Proper cabling using ANSI A300 standards and the Best 

Management Practices(BMPs) provided by the International Society of Arboriculture are risk 

management techniques that reduce the likelihood of such events occurring. Two types of cables are 

prescribed, extra high strength(EHS) steel and dynamic. EHS cables are installed using through bolts and 

are suggested for very large co-dominant stems. These are permanent fixtures and need to be inspected 

and updated periodically. Dynamic cables are good for small to medium trees. These cables are high 

strength hollow braid ropes that are spliced around branch unions. This allows them to be adjusted 



through time and be very minimally impactful on the cambium tissue. However like the EHS cables 

periodic inspections are a must. 

Restoration: Restoration pruning is recommended for trees that have been improperly pruned, topped 
or storm damaged. This practice entails selectively removing materials at the inappropriate cut areas 
and selecting new leads for apical dominance. Restoring a tree that has been topped can take several 
pruning cycles and is not an option recommended for every tree. This can also mean making penetration 
cuts to promote interior light for shrub material that has been over sheared. 

 

End Weight Reduction: End-weight reduction pruning is the practice of selectively removing branch 
material from the outer periphery of the canopy. In lieu of removing entire leads this allows the wind 
and snow loading to be effectively reduced while making a very minimally impactful wound. Clearance 
pruning can be achieved in sync with end-weight reduction if done properly. 

 
 

Clearance: Clearance pruning is recommended for trees in contact with structures and over walks and 

drives. Allowing a ten to fifteen foot bubble of clearance around a structure is ideal. This allows the tree 

to move in wind events and not hit the house. It will also reduce snow load bending the limbs to the 

house. Ground to sky clearance is not a healthy or effective means of creating more light to the 

structure or reducing tree refuse from hitting the roof. Excessively pruned trees will respond by 

sprouting water sprouts and negate any net gain. If the tree is seen as this much of a nuisance the 

removal option might be the best way to deal with the situation. Eight to ten feet of clearance is usually 

ideal for trees over walk ways while 12-15' of clearance should accommodate most vehicular traffic over 

road systems. 



TREE HEALTH ASSESSMENT DATA

Conducted by Preservation Tree, LLC, October 2015

ID

Tree Species (Common 

Name) Species (Genus) Species (species) dbh Risk Rating Structural  Issues Disease Issues Insect Issues Soil/Root Crown Issues Recommendations Longitude Latitude

857608 Cherry Prunus 16 (2)Poor Utility Bact canker Borers Root crown Remove -75.77697 40.042

857609 Cherry Prunus 14 (2)Poor Utility Bact canker Root crown Prune -75.777 40.04205

857610 Cherry Prunus 14 (2)Poor Poor planting/utility Bact canker Root crown Remove -75.77699 40.0421

857611 Cherry Prunus 13 Poor planting Bacterial canker Bad graft Remove -75.77694 40.04216

857612 Cherry Prunus 17 (2)Poor Poor planting Bacterial canker Borers Root crown Remove -75.77711 40.04222

857613 Eastern hemlock Tsuga canadensis 8 (3)Fair Wooly adelgid/scale Treat for Insect/Disease -75.7771 40.04225

857614 Eastern hemlock Tsuga canadensis 8 (3)Fair Storm damage Wooly adelgid/scale Treat for Insect/Disease -75.77706 40.04227

857615 London planetree Platanus acerifolia 26 (4)Good Road encroachment Prune -75.77705 40.04224

857616 Eastern hemlock Tsuga canadensis 8 (3)Fair Wooly adelgid/scale Treat for Insect/Disease -75.77703 40.04229

857617 Eastern hemlock Tsuga canadensis 8 (3)Fair Wooly adelgid/scale Treat for Insect/Disease -75.77701 40.0423

857618 Eastern hemlock Tsuga canadensis 5 (2)Poor Top dieback Wooly adelgid/scale Remove -75.77701 40.04232

857619 Eastern hemlock Tsuga canadensis 4 (3)Fair Poor specimen Wooly adelgid/scale Remove -75.77699 40.04232

857620 London planetree Platanus acerifolia 26 (4)Good Road clearance Prune -75.77698 40.04229

857621 Eastern hemlock Tsuga canadensis 9 (3)Fair Clearance Wooly adelgid/scale Treat for Insect/Disease -75.77697 40.04235

857622 London planetree Platanus acerifolia 25 (4)Good Road clearance Prune -75.77694 40.04235

857623 London planetree Platanus acerifolia 24 (3)Fair Phototropic lean/ clearance Prune -75.77692 40.04218

857624 London planetree Platanus acerifolia 19 (3)Fair Phototropic lean/clearance  /poor pruning Runoff/exposed roots Prune -75.77689 40.04222

857625 London planetree Platanus acerifolia 15 (3)Fair Phototropic lean Runoff Prune -75.77686 40.04225

857626 London planetree Platanus acerifolia 20 (4)Good Clearance Prune -75.77676 40.0423

857627 London planetree Platanus acerifolia 20 (4)Good Clearance Prune -75.7769 40.04238

857628 London planetree Platanus acerifolia 23 (4)Good Clearance/poor pruning Run off/exposed roots Prune -75.77673 40.04236

857629 London planetree Platanus acerifolia 17 (4)Good Clearance Prune -75.77685 40.04243

857630 London planetree Platanus acerifolia 23 (4)Good Clearance Run off Prune -75.77666 40.04242

857631 London planetree Platanus acerifolia 14 (4)Good Clearance/over pruned Prune -75.77679 40.04248

857632 London planetree Platanus acerifolia 23 (4)Good Clearance Plate bulge Prune -75.77671 40.04253

857633 London planetree Platanus acerifolia 23 (4)Good Clearance/poor pruning Runoff Prune -75.77652 40.04251

857634 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.77655 40.04266

857635 London planetree Platanus acerifolia 25 (4)Good Clearance Runoff/mower damage Prune -75.77642 40.04258

857636 London planetree Platanus acerifolia 22 (4)Good Clearance/poor pruning Run off Prune -75.77636 40.04264

857637 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.77648 40.04272

857638 London planetree Platanus acerifolia 20 (4)Good Clearance/poor pruning Prune -75.77643 40.04278

857639 London planetree Platanus acerifolia 26 (4)Good Clearance Run off, drain Prune -75.77631 40.04269

857640 London planetree Platanus acerifolia 24 (4)Good Mower damage/clearance Prune -75.77619 40.04279

857641 London planetree Platanus acerifolia 22 (3)Fair Storm damage/clearance Prune -75.7763 40.04287

857642 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.77614 40.04285

857643 London planetree Platanus acerifolia 23 (4)Good Clearance Prune -75.77622 40.04294

857644 London planetree Platanus acerifolia 28 (4)Good Clearance Cable/Brace -75.77615 40.043

857645 London planetree Platanus acerifolia 18 (3)Fair Mower damage/phottropic lean Sucker growth Prune -75.77596 40.04299

857646 London planetree Platanus acerifolia 26 (3)Fair Phototropic lean/clearance Prune -75.77602 40.0431

857647 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.77583 40.04309

857648 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.77586 40.04324

857649 London planetree Platanus acerifolia 29 (4)Good Clearance Runoff Prune -75.7757 40.04321

857650 London planetree Platanus acerifolia 20 (4)Good Clearance/mower damage Exposed roots Prune -75.7757 40.04337

857651 London planetree Platanus acerifolia 30 (4)Good Clearance Runoff -75.77551 40.04338

857652 London planetree Platanus acerifolia 24 (4)Good Clearance Prune -75.7756 40.04348

857682 White ash Fraxinus americana 26 (3)Fair Conflicting with oak Eab probability Treat for Insect/Disease -75.77528 40.04361

857683 London planetree Platanus acerifolia 20 (4)Good Drainage Prune -75.77544 40.0437

857684 White oak Quercus alba 46 (5)Excellent Included bark Cable/Brace -75.77525 40.04369

857685 Blue spruce Picea pungens 6 (4)Good Needlecast Treat for Insect/Disease -75.77525 40.04373

857686 Shagbark hickory Carya ovata 22 (3)Fair Photorropic lean Prune -75.77522 40.04381

857687 Eastern white pine Pinus strobus 5 (5)Excellent Prune -75.77519 40.0438

857688 Red maple Acer rubrum 16 (2)Poor Storm damage Prune -75.7752 40.04375

857689 Red maple Acer rubrum 17 (2)Poor Storm damage Remove -75.77538 40.04385

857690 Shagbark hickory Carya ovata 18 (3)Fair Prune -75.77534 40.04392

857691 American beech Fagus grandifolia 14 (4)Good Storm damage Prune -75.77534 40.04396

857692 White ash Fraxinus americana 15 (3)Fair Eab prob Treat for Insect/Disease -75.77515 40.0439

857693 Black walnut Juglans nigra 15 (3)Fair Prune -75.77512 40.04424

857694 Black tupelo Nyssa sylvatica 17 (4)Good -75.77532 40.04428

857695 Japanese maple Acer palmatum 8 (3)Fair Prune -75.77532 40.04435

857696 Blue spruce Picea pungens 9 (3)Fair Needlecast Treat for Insect/Disease -75.77532 40.04442

857697 Red maple Acer rubrum 26 (4)Good Storm damage Prune -75.77534 40.04447

857698 Eastern white pine Pinus strobus 10 (4)Good Prune -75.77538 40.04451

857699 Blue spruce Picea pungens 8 (2)Poor Needlecast Root plate failure Remove -75.77515 40.04449

857700 Red maple Acer rubrum 13 (3)Fair Included bark Prune -75.77539 40.04462
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857701 Red maple Acer rubrum 20 (3)Fair Included bark Prune -75.7754 40.04462

857702 Red maple Acer rubrum 23 (3)Fair Lean Prune -75.77541 40.04463

857703 Pignut hickory Carya glabra 21 (3)Fair Tree in well, root flare covered Soil Remediation -75.77518 40.04468

857704 London planetree Platanus acerifolia 18 (4)Good Prune -75.77539 40.0447

857705 London planetree Platanus acerifolia 15 (4)Good Clearance Prune -75.77539 40.04477

857706 London planetree Platanus acerifolia 19 (4)Good Clr Prune -75.77541 40.04482

857707 London planetree Platanus acerifolia 22 (4)Good Clr Root crown buried Prune -75.77526 40.0449

857708 London planetree Platanus acerifolia 19 (4)Good Poor pruning Prune -75.77547 40.04496

857709 London planetree Platanus acerifolia 21 (4)Good Poor pruning Prune -75.77532 40.04503

857710 London planetree Platanus acerifolia 20 (4)Good Poor pruning Prune -75.77538 40.04509

857711 London planetree Platanus acerifolia 22 (4)Good Storm damage Prune -75.77541 40.04515

857712 London planetree Platanus acerifolia 24 (4)Good Runoff Prune -75.77555 40.04507

857713 London planetree Platanus acerifolia 20 (4)Good Hangers Prune -75.77546 40.0452

857714 London planetree Platanus acerifolia 22 (4)Good Clr Prune -75.77551 40.04525

857715 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77565 40.04517

857716 London planetree Platanus acerifolia 17 (4)Good Clr Prune -75.77557 40.04531

857717 London planetree Platanus acerifolia 23 (4)Good Clr Prune -75.77565 40.04535

857718 London planetree Platanus acerifolia 19 (4)Good Clr Prune -75.77578 40.04526

857719 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77573 40.04539

857720 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77582 40.04543

857721 London planetree Platanus acerifolia 22 (4)Good Clr Prune -75.77595 40.04535

857722 London planetree Platanus acerifolia 20 (4)Good Clr Prune -75.77599 40.0455

857723 London planetree Platanus acerifolia 26 (4)Good Clr Prune -75.77613 40.04539

857724 London planetree Platanus acerifolia 22 (4)Good Poor pruning, clr Prune -75.77631 40.04556

857725 London planetree Platanus acerifolia 25 (4)Good Clr Prune -75.77633 40.04543

857726 London planetree Platanus acerifolia 22 (4)Good Clr, poor pruning Prune -75.77641 40.04556

857727 London planetree Platanus acerifolia 23 (4)Good Clr Prune -75.77654 40.04543

857728 London planetree Platanus acerifolia 22 (4)Good Clr, poor pruning cuts Prune -75.77663 40.04557

857729 London planetree Platanus acerifolia 21 (4)Good Poor pruning, clr Prune -75.77677 40.04545

857730 London planetree Platanus acerifolia 23 (4)Good Poor pruning, clr Prune -75.77684 40.04557

857731 London planetree Platanus acerifolia 24 (4)Good Poor pruning, clr Prune -75.77698 40.04545

857732 London planetree Platanus acerifolia 25 (4)Good Poor pruning, clr Prune -75.77705 40.04559

857733 London planetree Platanus acerifolia 22 (4)Good Clr Prune -75.77718 40.04558

857734 London planetree Platanus acerifolia 23 (4)Good Clr Prune -75.77729 40.04558

857735 London planetree Platanus acerifolia 25 (4)Good Cle Prune -75.7774 40.04557

857736 London planetree Platanus acerifolia 26 (4)Good Clr Girdled Prune -75.77737 40.04545

857737 London planetree Platanus acerifolia 24 (4)Good Poor pruning, cle Prune -75.77749 40.04556

857738 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77759 40.04554

857739 London planetree Platanus acerifolia 26 (4)Good Poor pruning, clr Prune -75.77753 40.04543

857740 Spruce Picea 19 (3)Fair Needlecast Treat for Insect/Disease -75.77772 40.04537

857741 Blue spruce Picea pungens 22 (3)Fair Needlecast Treat for Insect/Disease -75.7778 40.04534

857742 London planetree Platanus acerifolia 25 (4)Good Clr,poor pruning Prune -75.77797 40.04544

857743 London planetree Platanus acerifolia 22 (4)Good Clr Prune -75.77811 40.04537

857744 London planetree Platanus acerifolia 24 (3)Fair Poor pruning, decay spots Prune -75.77794 40.0453

857745 London planetree Platanus acerifolia 19 (4)Good Storm damage Prune -75.77824 40.04531

857746 Eastern white pine Pinus strobus 20 (4)Good Storm damage Prune -75.77805 40.04523

857747 Douglas fir Pseudotsuga menziesii 17 (3)Fair Needlecast Treat for Insect/Disease -75.77809 40.04521

857748 Eastern white pine Pinus strobus 17 (4)Good Deadwood Prune -75.77813 40.04519

857749 Eastern white pine Pinus strobus 22 (4)Good Prune -75.77818 40.04515

857750 London planetree Platanus acerifolia 21 (4)Good Clr, storm damage Prune -75.77827 40.0451

857751 London planetree Platanus acerifolia 18 (4)Good Clr, Prune -75.77842 40.04519

857752 London planetree Platanus acerifolia 19 (4)Good Poor pruning, clr Prune -75.77847 40.04512

857753 London planetree Platanus acerifolia 21 (4)Good Clr, poor pruning Prune -75.77835 40.04504

857754 London planetree Platanus acerifolia 18 (4)Good Clr, poor pruning Prune -75.77857 40.04505

857755 London planetree Platanus acerifolia 20 (4)Good Poor pruning, clr Prune -75.77863 40.04496

857756 London planetree Platanus acerifolia 20 (4)Good Clr, Prune -75.77847 40.04493

857757 London planetree Platanus acerifolia 22 (4)Good Clr, poor pruning Prune -75.77868 40.04489

857758 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77852 40.04485

857759 London planetree Platanus acerifolia 21 (4)Good Clr, storm damage Prune -75.7787 40.04482

857760 London planetree Platanus acerifolia 21 (4)Good Clr Prune -75.77856 40.04477

857761 London planetree Platanus acerifolia 15 (4)Good Clr Prune -75.77875 40.04477

857762 London planetree Platanus acerifolia 17 (4)Good Clr, poor pruning Prune -75.77859 40.0447

857763 London planetree Platanus acerifolia 18 (4)Good Clr Prune -75.77876 40.04469

857764 White ash Fraxinus americana 12 (2)Poor Eab probability Remove -75.77881 40.04469

857765 London planetree Platanus acerifolia 18 (4)Good Clr Prune -75.77863 40.04464

857766 London planetree Platanus acerifolia 15 (4)Good Poor pruning Prune -75.77882 40.04457
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857767 London planetree Platanus acerifolia 18 (4)Good Clr, poor pruning Prune -75.77864 40.04453

857768 London planetree Platanus acerifolia 15 (4)Good Clr, poor pruning Prune -75.77882 40.04449

857769 London planetree Platanus acerifolia 20 (4)Good Storm damage, poor pruning Prune -75.77865 40.04446

857770 London planetree Platanus acerifolia 19 (4)Good Clr, poor pruning Prune -75.77881 40.04442

857771 London planetree Platanus acerifolia 22 (4)Good Storm damage Standing water Prune -75.77866 40.04436

857772 London planetree Platanus acerifolia 17 (4)Good Clr Prune -75.77882 40.04434

857773 London planetree Platanus acerifolia 21 (4)Good Storm damage Prune -75.77866 40.04425

857774 London planetree Platanus acerifolia 18 (4)Good Clr Prune -75.77881 40.04416

857775 London planetree Platanus acerifolia 19 (4)Good Clr Prune -75.77864 40.04418

857776 London planetree Platanus acerifolia 19 (4)Good Clr Prune -75.77878 40.04407

857777 London planetree Platanus acerifolia 20 (4)Good Clr Prune -75.77861 40.04409

857778 Eastern white pine Pinus strobus 19 (4)Good Clr Prune -75.77859 40.04403

857779 Crabapple Malus tschonoskii 6 (2)Poor Remove -75.77883 40.04409

857780 Eastern white pine Pinus strobus 21 (4)Good Clr Prune -75.77853 40.04391

857781 Eastern white pine Pinus strobus 19 (3)Fair Heavy lean, cavity, storm damage Remove -75.7785 40.04387

857782 Cherry Prunus 18 (2)Poor Bacterial canker Remove -75.77902 40.04381

857783 Cherry Prunus 14 (2)Poor High amount of dead wood,  Bacterial canker, Remove -75.77912 40.04362

857784 Cherry Prunus 14 (3)Fair Storm damage, poor pruning, deadwood Buried root flare Prune -75.77934 40.04376

857785 Cherry Prunus 17 (3)Fair Deadwood, tearout Bact canker Prune -75.77934 40.04379
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Photograph 1:  Headwall #1 Photograph 2:  Inlet #1  
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Photograph 3:  Endwall #1 Photograph 4:  Inlet #2 
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Photograph 5:  Inlet #3 Photograph 6:  Inlet #3 Outfall 
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Photograph 7:  Inlet #4 Photograph 8:  Inlet #5 
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Photograph 9:  Inlet #6 Photograph 10:  Inlet #7 
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Photograph 11:  Inlet #8 Photograph 12:  Headwall #2 
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Photograph 13:  Endwall #2 Photograph 14:  42” CMP between Headwall #2 and Endwall #2 
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Photograph 15:  Inlet #9 Photograph 16:  Inlet #10 
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Photograph 17:  Physical barrier of boulders within swale along 

eastern side of Hawthorne Drive from north entrance of Haw-

thorne Drive to Hedgerow Court   

Photograph  18:  Poorly defined swale along western side of Haw-

thorne Drive from north entrance of Hawthorne Drive to Hedge-

row Court   
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Photograph 19:  Washout areas along the east side of Hawthorne 

Drive approaching Hedgerow Court. 

Photograph 20:  Accelerated erosion along the west side of Haw-

thorne Drive approaching Hastings Court. 
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Photograph 21:  Washout areas along the east side of Hawthorne 

Drive approaching Highland Court. 

Photograph  22:  Accelerated erosion along the west side of Haw-

thorne Drive approaching Wyndham Court. 
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Photograph 23:  Accelerated erosion along the north side of Haw-

thorne Drive approaching Lambeth Court. 

Photograph  24:  Washout area along the north side of Haw-

thorne Drive approaching Chapel Court. 
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Photograph 25:  Accelerated erosion along the west side of Haw-

thorne Drive approaching Headwall #2. 

Photograph 26:  Washout area along the east side of Hawthorne 

Drive approaching  Endwall # 2. 
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Photograph 27:  Surface tree roots blocking existing swale along 

the west side of Hawthorne Drive approaching Somerset Court 

Photograph 28:  Washout area along the east side of Hawthorne 

Drive approaching  Canterbury Court 
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Photograph 29:  Debris/trash blocking existing swale along the 

west side of Hawthorne Drive approaching Somerset Court 

Photograph 30:  Washout area with debris along the east side of 

Hawthorne Drive approaching  Chatham Court 
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Photograph 31:  Accelerated erosion along the east side of Haw-

thorne Drive approaching Essex Court 

Photograph 32:  Poor condition trees along the west side of Haw-

thorne Drive approaching  south entrance of Hawthorne Drive 
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APPENDIX K
Hydrologic and Hydraulic Calculations and Data



PROJECT: EBT-15-066 Hawthorne Drive DATE: 12/1/2015
Township: East Brandywine REV:
Description: Culbertson Run Development BY: AP

POI - 1

Total Area = 6.17 acres Cover Hydrological Area Area x C
Tc = 25 min Type Soil Group C acres acres

Cwt = 0.45 Paved & Roof B 0.99 1.63 1.61
Open Space-Good B 0.25 4.54 1.14

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 6.17 2.75

POI - 2

Total Area = 3.11 acres Cover Hydrological Area Area x C
Tc = 28 min Type Soil Group C acres acres

Cwt = 0.46 Paved & Roof B 0.99 0.87 0.86
Open Space-Good B 0.25 2.24 0.56

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 3.11 1.42

POI - 3

Total Area = 1.08 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.57 Paved & Roof B 0.99 0.46 0.46
Open Space-Good B 0.25 0.62 0.16

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 1.08 0.61

RATIONAL METHOD
HYDROLOGIC DATA FOR WATERSHED

RUNOFF COMPUTATIONS

Cwt =

Cwt =

Cwt =

CEDARVILLE Engineering Group, LLC
Sustaining Communities by Design



POI - 4

Total Area = 0.60 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.58 Paved & Roof B 0.99 0.27 0.27
Open Space-Good B 0.25 0.33 0.08

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.60 0.35

POI - 5A

Total Area = 0.22 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.48 Paved & Roof B 0.99 0.10 0.10
Open Space-Good B 0.25 0.03 0.01

Total (Area x C) 0.09 0.00
Total (Area) 0.00

0.00
TOTAL 0.22 0.10

POI - 5B

Total Area = 0.11 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.79 Paved & Roof B 0.99 0.08 0.08
Open Space-Good B 0.25 0.03 0.01

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.11 0.09

POI - 6

Total Area = 0.93 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.68 Paved & Roof B 0.99 0.54 0.53
Open Space-Good B 0.25 0.39 0.10

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.93 0.63

Cwt =

Cwt =

Cwt =

Cwt =

CEDARVILLE Engineering Group, LLC
Sustaining Communities by Design



POI - 7

Total Area = 0.30 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.87 Paved & Roof B 0.99 0.25 0.25
Open Space-Good B 0.25 0.05 0.01

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.30 0.26

POI - 8

Total Area = 0.26 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.62 Paved & Roof B 0.99 0.13 0.13
Open Space-Good B 0.25 0.13 0.03

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.26 0.16

POI - 9

Total Area = 0.20 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.51 Paved & Roof B 0.99 0.07 0.07
Open Space-Good B 0.25 0.13 0.03

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.20 0.10

POI - 10

Total Area = 0.76 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.50 Paved & Roof B 0.99 0.26 0.26
Open Space-Good B 0.25 0.50 0.13

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.76 0.38

Cwt =

Cwt =

Cwt =

Cwt =

CEDARVILLE Engineering Group, LLC
Sustaining Communities by Design



POI - 11

Total Area = 3.58 acres Cover Hydrological Area Area x C
Tc = 20 min Type Soil Group C acres acres

Cwt = 0.49 Paved & Roof B 0.99 1.18 1.17
Open Space-Good B 0.25 2.40 0.60

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 3.58 1.77

POI - 12

Total Area = 0.88 acres Cover Hydrological Area Area x C
Tc = 5 min Type Soil Group C acres acres

Cwt = 0.79 Paved & Roof B 0.99 0.64 0.63
Open Space-Good B 0.25 0.24 0.06

Total (Area x C) 0.00
Total (Area) 0.00

0.00
TOTAL 0.88 0.69

Cwt =

Cwt =

CEDARVILLE Engineering Group, LLC
Sustaining Communities by Design



PROJECT: EBT-15-066 DATE: 12/1/2015
Township: East Brandywine BY: AP

Drainage Area: POI - 1 Checked BY:

Notes: Space for as many as three segments per flow type can be used for each worksheet.

Include a map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only)

Segment ID 1

1 Surface Description (table 3-1) Grass Dense

2 Manning's roughness coefficient, n (table 3-1) 0.24

3 Flow Length, L (total L< 300 ft) ft 150

4 Two-year 24-hour rainfall, P2 in 3.24

5 Land slope, s ft/ft 0.0260

6

Shallow Concentrated Flow 

Segment ID 2 3

7 Surface description (paved or unpaved) Unpaved Paved

8 Flow length, L ft 605 170

9 Watercourse slope, s ft/ft 0.0363 0.0029

10 Average velocity, V (figure 3-1) ft/s 3.1 1.1

11

Channel Flow 

Segment ID 4

12 Cross sectional flow area, a ft
2

1.08

13 Wetted perimeter, Pw ft 3.81

14 Hydraulic radius, r = a/Pw ft 0.28

15 Channel slope, s ft/ft 0.0592

16 Manning's roughness coefficient, n 0.05

17 V = (1.49r
2/3

s
1/2

)/n ft/s 3.13

18 Flow length, L ft 338

19

20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr 0.42

Minutes 25

Notes:

=
0.03(3600V)

=
0.10(3600V)

Tt =
L

Compute Tt      hr 0.03

Tc =
L

Compute Tt      hr 0.05 0.04

TIME OF CONCENTRATION (TR-55)

Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)

Tc = 
0.007 (nL)

0.8

Compute Tt      hr 0.29 =
0.29P2

0.5
s

0.4

Post-Development

Tc

Pre-Development

Tt

CEDARVILLE Engineering Group, LLC

Sustaining Communities by Design



PROJECT: EBT-15-066 DATE: 12/1/2015
Township: East Brandywine BY: AP

Drainage Area: POI - 2 Checked BY:

Notes: Space for as many as three segments per flow type can be used for each worksheet.

Include a map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only)

Segment ID 1

1 Surface Description (table 3-1) Grass Dense

2 Manning's roughness coefficient, n (table 3-1) 0.24

3 Flow Length, L (total L< 300 ft) ft 250

4 Two-year 24-hour rainfall, P2 in 3.24

5 Land slope, s ft/ft 0.0320

6

Shallow Concentrated Flow 

Segment ID 2

7 Surface description (paved or unpaved) Unpaved

8 Flow length, L ft 460

9 Watercourse slope, s ft/ft 0.0608

10 Average velocity, V (figure 3-1) ft/s 4.0

11

Channel Flow 

Segment ID 3

12 Cross sectional flow area, a ft
2

1.08

13 Wetted perimeter, Pw ft 3.81

14 Hydraulic radius, r = a/Pw ft 0.28

15 Channel slope, s ft/ft 0.0573

16 Manning's roughness coefficient, n 0.05

17 V = (1.49r
2/3

s
1/2

)/n ft/s 3.08

18 Flow length, L ft 244

19

20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr 0.46

Minutes 28

Notes:

=
0.02(3600V)

=
0.03(3600V)

Tt =
L

Compute Tt      hr 0.02

Tc =
L

Compute Tt      hr 0.03

TIME OF CONCENTRATION (TR-55)

Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)

Tc = 
0.007 (nL)

0.8

Compute Tt      hr 0.41 =
0.41P2

0.5
s

0.4

Post-Development

Tc

Pre-Development

Tt

CEDARVILLE Engineering Group, LLC

Sustaining Communities by Design



PROJECT: EBT-15-066 DATE: 12/1/2015
Township: East Brandywine BY: AP

Drainage Area: POI - 11 Checked BY:

Notes: Space for as many as three segments per flow type can be used for each worksheet.

Include a map, schematic, or description of flow segments

Sheet Flow (Applicable to Tc only)

Segment ID 1

1 Surface Description (table 3-1) Grass Dense

2 Manning's roughness coefficient, n (table 3-1) 0.24

3 Flow Length, L (total L< 300 ft) ft 150

4 Two-year 24-hour rainfall, P2 in 3.24

5 Land slope, s ft/ft 0.0280

6

Shallow Concentrated Flow 

Segment ID 2

7 Surface description (paved or unpaved) Unpaved

8 Flow length, L ft 321

9 Watercourse slope, s ft/ft 0.0996

10 Average velocity, V (figure 3-1) ft/s 5.1

11

Channel Flow 

Segment ID 4

12 Cross sectional flow area, a ft
2

1.08

13 Wetted perimeter, Pw ft 3.81

14 Hydraulic radius, r = a/Pw ft 0.28

15 Channel slope, s ft/ft 0.0245

16 Manning's roughness coefficient, n 0.05

17 V = (1.49r
2/3

s
1/2

)/n ft/s 2.01

18 Flow length, L ft 204

19

20 Watershed or subarea Tc or Tt (add Tt in steps 6, 11, and 19) hr 0.33

Minutes 20

Notes:

TIME OF CONCENTRATION (TR-55)

Worksheet 3: Time of Concentration (Tc) or Travel Time (Tt)

Tc = 
0.007 (nL)

0.8

Compute Tt      hr 0.29 =
0.29P2

0.5
s

0.4

Tc =
L

Compute Tt      hr 0.02

Tt =
L

Compute Tt      hr 0.03 =
0.03(3600V)

=
0.02(3600V)

Post-Development

Tc

Pre-Development

Tt

CEDARVILLE Engineering Group, LLC

Sustaining Communities by Design
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Hydrograph Return Period Recap
1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 Rational ------ 5.888 7.089 ------- 8.566 9.580 10.73 11.58 12.36 POI-1

2 Rational ------ 2.836 3.416 ------- 4.140 4.640 5.210 5.634 6.027 POI-2

3 Rational ------ 2.561 3.052 ------- 3.569 3.917 4.329 4.614 4.880 POI-3

4 Rational ------ 1.448 1.725 ------- 2.018 2.214 2.447 2.608 2.759 POI-4

5 Rational ------ 0.439 0.523 ------- 0.612 0.672 0.743 0.791 0.837 POI-5A

6 Rational ------ 0.361 0.431 ------- 0.504 0.553 0.611 0.651 0.689 POI-5B

7 Rational ------ 2.631 3.135 ------- 3.666 4.024 4.447 4.740 5.013 POI-6

8 Rational ------ 1.086 1.294 ------- 1.513 1.661 1.835 1.956 2.069 POI-7

9 Rational ------ 0.671 0.799 ------- 0.935 1.026 1.134 1.208 1.278 POI-8

10 Rational ------ 0.424 0.506 ------- 0.591 0.649 0.717 0.764 0.809 POI-9

11 Rational ------ 1.581 1.884 ------- 2.203 2.418 2.672 2.848 3.012 POI-10

12 Rational ------ 4.220 5.072 ------- 6.096 6.791 7.569 8.144 8.665 POI-11

13 Rational ------ 2.892 3.446 ------- 4.030 4.423 4.889 5.210 5.511 POI-12

Proj. file: 151201 EBT Hawthorne.gpw Thursday, Jan 21, 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Summary Report
2

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

No. type flow interval peak volume hyd(s) elevation strge used description

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

1 Rational 5.888 1 25 8,833 ------ ------ ------ POI-1

2 Rational 2.836 1 28 4,764 ------ ------ ------ POI-2

3 Rational 2.561 1 5 768 ------ ------ ------ POI-3

4 Rational 1.448 1 5 434 ------ ------ ------ POI-4

5 Rational 0.439 1 5 132 ------ ------ ------ POI-5A

6 Rational 0.361 1 5 108 ------ ------ ------ POI-5B

7 Rational 2.631 1 5 789 ------ ------ ------ POI-6

8 Rational 1.086 1 5 326 ------ ------ ------ POI-7

9 Rational 0.671 1 5 201 ------ ------ ------ POI-8

10 Rational 0.424 1 5 127 ------ ------ ------ POI-9

11 Rational 1.581 1 5 474 ------ ------ ------ POI-10

12 Rational 4.220 1 20 5,063 ------ ------ ------ POI-11

13 Rational 2.892 1 5 868 ------ ------ ------ POI-12

151201 EBT Hawthorne.gpw Return Period: 1 Year Thursday, Jan 21, 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Jan 21, 2016

Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 5.888 cfs
Storm frequency = 1 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 8,833 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 2.121 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170

3
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Hyd No. 1



Hydrograph Summary Report
4

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 Rational 7.089 1 25 10,633 ------ ------ ------ POI-1

2 Rational 3.416 1 28 5,739 ------ ------ ------ POI-2

3 Rational 3.052 1 5 915 ------ ------ ------ POI-3

4 Rational 1.725 1 5 518 ------ ------ ------ POI-4

5 Rational 0.523 1 5 157 ------ ------ ------ POI-5A

6 Rational 0.431 1 5 129 ------ ------ ------ POI-5B

7 Rational 3.135 1 5 940 ------ ------ ------ POI-6

8 Rational 1.294 1 5 388 ------ ------ ------ POI-7

9 Rational 0.799 1 5 240 ------ ------ ------ POI-8

10 Rational 0.506 1 5 152 ------ ------ ------ POI-9

11 Rational 1.884 1 5 565 ------ ------ ------ POI-10

12 Rational 5.072 1 20 6,087 ------ ------ ------ POI-11

13 Rational 3.446 1 5 1,034 ------ ------ ------ POI-12

151201 EBT Hawthorne.gpw Return Period: 2 Year Thursday, Jan 21, 2016

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Jan 21, 2016

Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 7.089 cfs
Storm frequency = 2 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 10,633 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 2.553 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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Hydrograph Summary Report
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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 Rational 8.566 1 25 12,850 ------ ------ ------ POI-1

2 Rational 4.140 1 28 6,955 ------ ------ ------ POI-2

3 Rational 3.569 1 5 1,071 ------ ------ ------ POI-3

4 Rational 2.018 1 5 605 ------ ------ ------ POI-4

5 Rational 0.612 1 5 184 ------ ------ ------ POI-5A

6 Rational 0.504 1 5 151 ------ ------ ------ POI-5B

7 Rational 3.666 1 5 1,100 ------ ------ ------ POI-6

8 Rational 1.513 1 5 454 ------ ------ ------ POI-7

9 Rational 0.935 1 5 280 ------ ------ ------ POI-8

10 Rational 0.591 1 5 177 ------ ------ ------ POI-9

11 Rational 2.203 1 5 661 ------ ------ ------ POI-10

12 Rational 6.096 1 20 7,315 ------ ------ ------ POI-11

13 Rational 4.030 1 5 1,209 ------ ------ ------ POI-12
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Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 8.566 cfs
Storm frequency = 5 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 12,850 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 3.085 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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Hydrograph Summary Report
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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 Rational 9.580 1 25 14,370 ------ ------ ------ POI-1

2 Rational 4.640 1 28 7,795 ------ ------ ------ POI-2

3 Rational 3.917 1 5 1,175 ------ ------ ------ POI-3

4 Rational 2.214 1 5 664 ------ ------ ------ POI-4

5 Rational 0.672 1 5 202 ------ ------ ------ POI-5A

6 Rational 0.553 1 5 166 ------ ------ ------ POI-5B

7 Rational 4.024 1 5 1,207 ------ ------ ------ POI-6

8 Rational 1.661 1 5 498 ------ ------ ------ POI-7

9 Rational 1.026 1 5 308 ------ ------ ------ POI-8

10 Rational 0.649 1 5 195 ------ ------ ------ POI-9

11 Rational 2.418 1 5 725 ------ ------ ------ POI-10

12 Rational 6.791 1 20 8,149 ------ ------ ------ POI-11

13 Rational 4.423 1 5 1,327 ------ ------ ------ POI-12
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Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 9.580 cfs
Storm frequency = 10 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 14,370 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 3.450 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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Hydrograph Summary Report
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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 Rational 10.73 1 25 16,092 ------ ------ ------ POI-1

2 Rational 5.210 1 28 8,753 ------ ------ ------ POI-2

3 Rational 4.329 1 5 1,299 ------ ------ ------ POI-3

4 Rational 2.447 1 5 734 ------ ------ ------ POI-4

5 Rational 0.743 1 5 223 ------ ------ ------ POI-5A

6 Rational 0.611 1 5 183 ------ ------ ------ POI-5B

7 Rational 4.447 1 5 1,334 ------ ------ ------ POI-6

8 Rational 1.835 1 5 551 ------ ------ ------ POI-7

9 Rational 1.134 1 5 340 ------ ------ ------ POI-8

10 Rational 0.717 1 5 215 ------ ------ ------ POI-9

11 Rational 2.672 1 5 802 ------ ------ ------ POI-10

12 Rational 7.569 1 20 9,083 ------ ------ ------ POI-11

13 Rational 4.889 1 5 1,467 ------ ------ ------ POI-12
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Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 10.73 cfs
Storm frequency = 25 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 16,092 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 3.864 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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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 Rational 11.58 1 25 17,369 ------ ------ ------ POI-1

2 Rational 5.634 1 28 9,465 ------ ------ ------ POI-2

3 Rational 4.614 1 5 1,384 ------ ------ ------ POI-3

4 Rational 2.608 1 5 782 ------ ------ ------ POI-4

5 Rational 0.791 1 5 237 ------ ------ ------ POI-5A

6 Rational 0.651 1 5 195 ------ ------ ------ POI-5B

7 Rational 4.740 1 5 1,422 ------ ------ ------ POI-6

8 Rational 1.956 1 5 587 ------ ------ ------ POI-7

9 Rational 1.208 1 5 362 ------ ------ ------ POI-8

10 Rational 0.764 1 5 229 ------ ------ ------ POI-9

11 Rational 2.848 1 5 854 ------ ------ ------ POI-10

12 Rational 8.144 1 20 9,773 ------ ------ ------ POI-11

13 Rational 5.210 1 5 1,563 ------ ------ ------ POI-12
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Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 11.58 cfs
Storm frequency = 50 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 17,369 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 4.171 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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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 Rational 12.36 1 25 18,542 ------ ------ ------ POI-1

2 Rational 6.027 1 28 10,125 ------ ------ ------ POI-2

3 Rational 4.880 1 5 1,464 ------ ------ ------ POI-3

4 Rational 2.759 1 5 828 ------ ------ ------ POI-4

5 Rational 0.837 1 5 251 ------ ------ ------ POI-5A

6 Rational 0.689 1 5 207 ------ ------ ------ POI-5B

7 Rational 5.013 1 5 1,504 ------ ------ ------ POI-6

8 Rational 2.069 1 5 621 ------ ------ ------ POI-7

9 Rational 1.278 1 5 383 ------ ------ ------ POI-8

10 Rational 0.809 1 5 243 ------ ------ ------ POI-9

11 Rational 3.012 1 5 904 ------ ------ ------ POI-10

12 Rational 8.665 1 20 10,398 ------ ------ ------ POI-11

13 Rational 5.511 1 5 1,653 ------ ------ ------ POI-12
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Hyd. No. 1

POI-1

Hydrograph type = Rational Peak discharge = 12.36 cfs
Storm frequency = 100 yrs Time to peak = 25 min
Time interval = 1 min Hyd. volume = 18,542 cuft
Drainage area = 6.170 ac Runoff coeff. = 0.45*
Intensity = 4.452 in/hr Tc by User = 25.00 min
IDF Curve = East Brandywine.IDF Asc/Rec limb fact = 1/1

* Composite (Area/C) = [(1.630 x 0.99) + (4.540 x 0.25)] / 6.170
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Thursday, Jan 21, 2016

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 49.1339 12.1000 0.8697 --------

2 58.9933 12.4000 0.8670 --------

3 0.0000 0.0000 0.0000 --------

5 65.5710 12.9000 0.8409 --------

10 64.2385 12.6000 0.8062 --------

25 54.4752 11.0000 0.7384 --------

50 51.4069 10.4000 0.7042 --------

100 45.8071 9.3000 0.6594 --------

File name: East Brandywine.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 4.16 3.33 2.79 2.41 2.12 1.90 1.72 1.58 1.46 1.36 1.27 1.19

2 4.96 3.98 3.34 2.89 2.55 2.29 2.08 1.91 1.76 1.64 1.53 1.44

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 5.80 4.71 3.99 3.48 3.09 2.78 2.53 2.33 2.16 2.02 1.89 1.78

10 6.36 5.20 4.43 3.87 3.45 3.12 2.85 2.63 2.45 2.29 2.15 2.03

25 7.03 5.75 4.91 4.31 3.86 3.51 3.22 2.99 2.79 2.62 2.47 2.34

50 7.49 6.15 5.27 4.64 4.17 3.80 3.50 3.25 3.04 2.86 2.71 2.57

100 7.93 6.50 5.59 4.94 4.45 4.07 3.76 3.50 3.29 3.10 2.94 2.80

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: East Brandywine.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 2.69 3.24 0.00 4.06 4.74 5.72 6.54 7.43

SCS 6-Hr 1.90 2.29 0.00 2.85 3.31 3.93 4.44 4.97

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX L
Stormwater Management Alternative #2 Summary Chart



STORMWATER MANAGEMENT ALTERNATIVE #2 SUMMARY CHART

Structure
ID

Location Minimum Recommendations
Design Improvement

Options

Tree
Removal
Required

Temporary
Construction

Easement
Needed

Utility
Conflicts

Effectiveness
Construction

Cost1

Construction
Cost

(with utility
conflicts

considered)12

INLET #1
Between north entrance of
Hawthorne Dr and
Clubhouse Rd

Reestablish approx. 800’ of swale on both sides of road, removing
boulders, wood curb; replace pipe from Inlet#1 to EW#1 and lower
invert out; remove sediment/debris from Inlet#1, HW#1, EW#1.

N/A 5 GOOD Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$19,540 (with
culvert rep.)

$22,340 -
30,740

INLET #2 SW corner of Highland Ct Remove sediment/debris from Inlet#2. N/A No No No This solution would allow ponding water to drain. N/A N/A

INLET #3 NE corner of Wyndham Ct

Reestablish approx. 220’ of swale along western side of road;
remove sediment at 12” CMP outfall located on 143 Brookfield Ct
and add topsoil, minor grading over the top of CMP; remove
sediment/debris from Inlet #3.

(3A) Infiltration trench (80 LF) with inlet, perforated
pipe, minor grading

5 GOOD Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$8,840
$11,050 –

17,680
(3B) Bioswale (80 LF) with inlet, perforated pipe,
minor regrading

5 GOOD Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$8,200
$10,250 -

16,400

Minimum Recommendations Only 10 GOOD Potential Yes
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$3,080
$3,850 –

6,160

INLET #4 SW corner of Windemere Ct
Reestablish approx. 120’ of swale from Highland Ct to Windemere Ct,
removing boulders, as necessary.

(4A) Infiltration trench (120 LF) with inlet, perforated
pipe, minor grading and tree removal

1 FAIR Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$10,760
$13,450 -

21,520

(4B) Bioswale (120 LF) with inlet, perforated pipe,
minor regrading and tree removal

1 FAIR Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$9,800
$12,250 -

19,600

Minimum Recommendations Only 1 FAIR Yes Yes
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$1,680
$2,180 –

3,360

INLET#5 NE corner of Brookfield Ct Remove sediment/debris from Inlet #5. N/A No No No This solution would allow ponding water to drain. N/A N/A

INLET #6 NE corner of Lambeth Ct
Reestablish approx. 160’ of swale along western side of Hawthorne Dr
from Brookfield Ct to Lambeth Ct; remove sediment/debris from Inlet
#6.

N/A 5 GOOD Potential No
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$2,240
$2,800 –

4,480

INLET #7
SE corner of 122 Lambeth
Ct

Remove sediment/debris from Inlet #7, install approx. 240’ rolled
curb to direct runoff into Inlet #7.

N/A No No No This solution would allow ponding water to drain. $5,200 N/A

INLET #8
NE corner of 23 Windemere
Ct

Reestablish approx. 360’ of swale from Cambridge Ct to Windemere
Ct; remove sediment/debris from Inlet #8.

(8A) Infiltration trench (360 LF) with inlet, perforated
pipe, minor grading and tree removal

5 GOOD Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$22,280
$27,850 -

44,560
(8B) Bioswale (360 LF) with inlet, perforated pipe,
minor regrading and tree removal

5 GOOD Yes Yes
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$19,400
$24,250 -

38,800

Minimum Recommendations Only 5 GOOD Potential Yes
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$5,040
$6,300-
10,080

INLET #9 NW corner of Canterbury Ct
Reestablish approx. 350’ of swale from Chatham Ct to Canterbury Ct,
remove sediment/debris from Inlet #9.

(9A) Infiltration trench (120 LF) with inlet, perforated
pipe, minor grading and tree removal

Yes Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$10,760
$13,450 –

21,520
(9B) Bioswale (120 LF) with inlet, perforated pipe,
minor regrading and tree removal

Yes Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$9,800
$12,250 –

17,600

Minimum Recommendations Only
5 GOOD / 1

FAIR
Potential Potential

This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$4,900
$6,125 –

9,800

INLET
#10

NW corner of Chatham Ct

Reestablish approx. 290’ of swale along the eastern side of
Hawthorne Dr from Chatham Ct to the south entrance of Hawthorne
Dr and 110’ along the western side of Hawthorne Dr from the south
entrance of Hawthorne Dr; remove sediment/debris from Inlet #10.

(10A) Infiltration trench (180 LF) with inlet,
perforated pipe, minor grading and tree removal

7 GOOD / 4
POOR

Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$13,640
$17,050 –

27,280
(10B) Bioswale (180 LF) with inlet, perforated pipe,
minor regrading and tree removal

7 GOOD / 4
POOR

Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

$12,200
$15,250 –

24,400

Minimum Recommendations Only
7 GOOD / 3

FAIR /
4 POOR

Potential Potential
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$5,600
$7,000 –
11,200

Offsite inlet on Clearview Dr connecting to existing
basin on the south side of Horseshoe Pike, off of
Clearview Dr

Unknown Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

*No estimate
provided at this

time

*No estimate
provided at this

time

Offsite inlet on Clearview Dr connecting to PennDOT
system on Horseshoe Pike

Unknown Yes Potential
This solution has the potential to decrease the frequency
and duration of flooding from localized runoff.

*No estimate
provided at this

time

*No estimate
provided at this

time

HEADWALL
#2

HOA property on western
side of Hawthorne Dr
between Cambridge Ct and
Suffolk Ct

Reestablish approx. 690’ of swale along western side of Hawthorne
Dr from Cambridge Ct to Somerset Ct; remove sediment/debris from
Endwall #2.

N/A 3 GOOD Potential Potential
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$9,660
$12,075 –

19,320

ENDWALL
#2

HOA property on eastern
side of Hawthorne Dr
between Cambridge Ct and
Suffolk Ct

Reestablish approx. 310’ of swale along eastern side of Hawthorne
Dr from Glouchester Ct to Canterbury Ct; remove sediment/debris
from Headwall #2; replace 42” CMP with 42” RCP.

N/A 1 FAIR Potential Yes
This solution allows for more rapid drainage of flood
water and ponding due to localized runoff may decrease.

$41,890 (with
culvert rep.)

$42,975 –
46,230

1Maintenance items specified in the Minimum Recommendations (sediment removal, etc.) were not considered in Construction Cost Estimates.
2Construction Cost Estimate with Utility Relocation Considered is an increase of approximately 25-100% of Construction Cost.
*Construction costs for Design Improvement Options are stand alone.
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PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study BMP ID #: Inlet #3

SITE NAME: Inlet #3 DATE: 2/9/16

PROPOSED BMP: Infiltration Trench (3A) or Bioswale (3B) BY: BU

BMP 6.4.4 Infiltration Trench/BMP 6.4.5 Rain Garden Bioretention

Drainage Area: 0.93 ac Annual Rainfall (P): 45.4 in

TSS TP

Nitrate-

Nitrite

EMC 

(mg/l)

EMC 

(mg/l)

EMC 

(mg/l as 

N)

COVER 

(Acres)
CN* S la (0.2*S) Q Runoff (in)

RUNOFF 

VOLUME (AF)
TSS     (lbs) TP       (lbs) TN       (lbs)

Forest 39 0.15 0.17 55 8.18 1.64 36.87 0.00 0.00 0.00 0.00

Meadow 47 0.19 0.30 58 7.24 1.45 37.73 0.00 0.00 0.00 0.00

Fertilized Planting Area 55 1.34 0.73 70 4.29 0.86 40.63 0.00 0.00 0.00 0.00

Native Planting Area 55 0.40 0.33 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Lawn, Low-Input 180 0.40 0.44 0.39 61 6.39 1.28 38.54 1.25 608.69 1.35 1.49

Lawn, High-Input 180 2.22 1.46 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Golf Course Fairway/Green 305 1.07 1.84 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Grassed Athletic Field 200 1.07 1.01 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Rooftop 21 0.13 0.32 0.20 98 0.20 0.04 45.16 0.75 42.67 0.26 0.65

High Traffic Street/Highway 261 0.4 0.83 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Medium Traffic Street 113 0.33 0.58 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic/Residential Street 86 0.36 0.47 0.30 98 0.20 0.04 45.16 1.13 262.13 1.10 1.43

Res. Driveway, Play Courts, etc. 60 0.46 0.47 0.04 98 0.20 0.04 45.16 0.15 24.38 0.19 0.19

High Traffic Parking Lot 120 0.39 0.6 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic Parking Lot 58 0.15 0.39 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

DRAINAGE AREA 0.93 TOTAL ANNUAL POLLUTANT LOAD 937.88 2.90 3.76

Runoff (in) = Q = (P-0.2S)
2
 / (P+0.8S) where: TOTAL DAILY POLLUTANT LOAD 2.570 0.008 0.010

P = Annual Rainfall (in) BMP POLLUTANT REMOVAL EFFICIENCY (%) 85 85 30

S = (1000/CN)-10 TOTAL ANNUAL POLLUTANT REMOVAL 797.20 2.47 1.13

Runoff Volume (AF) = Q x Area x 1/12 TOTAL DAILY POLLUTANT REMOVAL 2.184 0.007 0.003

Q = Runoff (in) Notes: 

Area = Land Cover (ac) 1) Worksheet developed from Worksheets 4, 12 & 13 of PADEP Stormwater BMP Manual.

Pollutant Load = [EMC, mg/l] x [Volume, AF] x [2.7, Unit Conversion] 2 )*CN assumes Type B Soil, Good Condition

3) Land cover acreage derived from Bing Maps GIS aerial coverage (2014).

LAND COVER CLASSIFICATION

P
E

R
V

IO
U

S
 S

U
R

F
A

C
E

S
IM

P
E

R
V

IO
U

S
 S

U
R

F
A

C
E

S
WATER QUALITY ANALYSIS

POLLUTANT LOADING AND REDUCTION PER BMP

POLLUTANT RUNOFF VOLUME POLLUTANT LOAD

CEDARVILLE Engineering Group, llc
Sustaining Communities by Design



PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study BMP ID #: Inlet #4

SITE NAME: Inlet #4 DATE: 2/9/16

PROPOSED BMP: Infiltration Trench (4A) or Bioswale (4B) BY: BU

BMP 6.4.4 Infiltration Trench/BMP 6.4.5 Rain Garden Bioretention

Drainage Area: 0.76 ac Annual Rainfall (P): 45.4 in

TSS TP

Nitrate-

Nitrite

EMC 

(mg/l)

EMC 

(mg/l)

EMC 

(mg/l as 

N)

COVER 

(Acres)
CN* S la (0.2*S) Q Runoff (in)

RUNOFF 

VOLUME (AF)
TSS     (lbs) TP       (lbs) TN        (lbs)

Forest 39 0.15 0.17 55 8.18 1.64 36.87 0.00 0.00 0.00 0.00

Meadow 47 0.19 0.30 58 7.24 1.45 37.73 0.00 0.00 0.00 0.00

Fertilized Planting Area 55 1.34 0.73 70 4.29 0.86 40.63 0.00 0.00 0.00 0.00

Native Planting Area 55 0.40 0.33 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Lawn, Low-Input 180 0.40 0.44 0.50 61 6.39 1.28 38.54 1.61 780.38 1.73 1.91

Lawn, High-Input 180 2.22 1.46 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Golf Course Fairway/Green 305 1.07 1.84 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Grassed Athletic Field 200 1.07 1.01 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Rooftop 21 0.13 0.32 0.10 98 0.20 0.04 45.16 0.38 21.34 0.13 0.33

High Traffic Street/Highway 261 0.4 0.83 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Medium Traffic Street 113 0.33 0.58 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic/Residential Street 86 0.36 0.47 0.10 98 0.20 0.04 45.16 0.38 87.38 0.37 0.48

Res. Driveway, Play Courts, etc. 60 0.46 0.47 0.06 98 0.20 0.04 45.16 0.23 36.58 0.28 0.29

High Traffic Parking Lot 120 0.39 0.6 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic Parking Lot 58 0.15 0.39 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

DRAINAGE AREA 0.76 TOTAL ANNUAL POLLUTANT LOAD 925.66 2.51 3.00

Runoff (in) = Q = (P-0.2S)
2
 / (P+0.8S) where: TOTAL DAILY POLLUTANT LOAD 2.536 0.007 0.008

P = Annual Rainfall (in) BMP POLLUTANT REMOVAL EFFICIENCY (%) 85 85 30

S = (1000/CN)-10 TOTAL ANNUAL POLLUTANT REMOVAL 786.82 2.14 0.90

Runoff Volume (AF) = Q x Area x 1/12 TOTAL DAILY POLLUTANT REMOVAL 2.156 0.006 0.002

Q = Runoff (in) Notes: 

Area = Land Cover (ac) 1) Worksheet developed from Worksheets 4, 12 & 13 of PADEP Stormwater BMP Manual.

Pollutant Load = [EMC, mg/l] x [Volume, AF] x [2.7, Unit Conversion] 2 )*CN assumes Type B Soil, Good Condition

3) Land cover acreage derived from Bing Maps GIS aerial coverage (2014).
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PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study BMP ID #: Inlet #8

SITE NAME: Inlet #8 DATE: 2/9/16

PROPOSED BMP: Infiltration Trench (8A) or Bioswale (8B) BY: BU

BMP 6.4.4 Infiltration Trench/BMP 6.4.5 Rain Garden Bioretention

Drainage Area: 3.58 ac Annual Rainfall (P): 45.4 in

TSS TP

Nitrate-

Nitrite

EMC 

(mg/l)

EMC 

(mg/l)

EMC 

(mg/l as 

N)

COVER 

(Acres)
CN* S la (0.2*S) Q Runoff (in)

RUNOFF 

VOLUME (AF)
TSS     (lbs) TP       (lbs) TN       (lbs)

Forest 39 0.15 0.17 55 8.18 1.64 36.87 0.00 0.00 0.00 0.00

Meadow 47 0.19 0.30 58 7.24 1.45 37.73 0.00 0.00 0.00 0.00

Fertilized Planting Area 55 1.34 0.73 70 4.29 0.86 40.63 0.00 0.00 0.00 0.00

Native Planting Area 55 0.40 0.33 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Lawn, Low-Input 180 0.40 0.44 2.40 61 6.39 1.28 38.54 7.71 3745.80 8.32 9.16

Lawn, High-Input 180 2.22 1.46 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Golf Course Fairway/Green 305 1.07 1.84 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Grassed Athletic Field 200 1.07 1.01 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Rooftop 21 0.13 0.32 0.50 98 0.20 0.04 45.16 1.88 106.68 0.66 1.63

High Traffic Street/Highway 261 0.4 0.83 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Medium Traffic Street 113 0.33 0.58 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic/Residential Street 86 0.36 0.47 0.50 98 0.20 0.04 45.16 1.88 436.88 1.83 2.39

Res. Driveway, Play Courts, etc. 60 0.46 0.47 0.18 98 0.20 0.04 45.16 0.68 109.73 0.84 0.86

High Traffic Parking Lot 120 0.39 0.6 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic Parking Lot 58 0.15 0.39 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

DRAINAGE AREA 3.58 TOTAL ANNUAL POLLUTANT LOAD 4399.10 11.65 14.03

Runoff (in) = Q = (P-0.2S)
2
 / (P+0.8S) where: TOTAL DAILY POLLUTANT LOAD 12.052 0.032 0.038

P = Annual Rainfall (in) BMP POLLUTANT REMOVAL EFFICIENCY (%) 85 85 30

S = (1000/CN)-10 TOTAL ANNUAL POLLUTANT REMOVAL 3739.23 9.91 4.21

Runoff Volume (AF) = Q x Area x 1/12 TOTAL DAILY POLLUTANT REMOVAL 10.244 0.027 0.012

Q = Runoff (in) Notes: 

Area = Land Cover (ac) 1) Worksheet developed from Worksheets 4, 12 & 13 of PADEP Stormwater BMP Manual.

Pollutant Load = [EMC, mg/l] x [Volume, AF] x [2.7, Unit Conversion] 2 )*CN assumes Type B Soil, Good Condition

3) Land cover acreage derived from Bing Maps GIS aerial coverage (2014).
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PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study BMP ID #: Inlet #9

SITE NAME: Inlet #9 DATE: 2/9/16

PROPOSED BMP: Infiltration Trench (9A) or Bioswale (9B) BY: BU

BMP 6.4.4 Infiltration Trench/BMP 6.4.5 Rain Garden Bioretention

Drainage Area: 3.11 ac Annual Rainfall (P): 45.4 in

TSS TP

Nitrate-

Nitrite

EMC 

(mg/l)

EMC 

(mg/l)

EMC 

(mg/l as 

N)

COVER 

(Acres)
CN* S la (0.2*S) Q Runoff (in)

RUNOFF 

VOLUME (AF)
TSS     (lbs) TP       (lbs) TN        (lbs)

Forest 39 0.15 0.17 55 8.18 1.64 36.87 0.00 0.00 0.00 0.00

Meadow 47 0.19 0.30 58 7.24 1.45 37.73 0.00 0.00 0.00 0.00

Fertilized Planting Area 55 1.34 0.73 70 4.29 0.86 40.63 0.00 0.00 0.00 0.00

Native Planting Area 55 0.40 0.33 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Lawn, Low-Input 180 0.40 0.44 2.24 61 6.39 1.28 38.54 7.19 3496.08 7.77 8.55

Lawn, High-Input 180 2.22 1.46 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Golf Course Fairway/Green 305 1.07 1.84 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Grassed Athletic Field 200 1.07 1.01 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Rooftop 21 0.13 0.32 0.30 98 0.20 0.04 45.16 1.13 64.01 0.40 0.98

High Traffic Street/Highway 261 0.4 0.83 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Medium Traffic Street 113 0.33 0.58 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic/Residential Street 86 0.36 0.47 0.30 98 0.20 0.04 45.16 1.13 262.13 1.10 1.43

Res. Driveway, Play Courts, etc. 60 0.46 0.47 0.27 98 0.20 0.04 45.16 1.02 164.59 1.26 1.29

High Traffic Parking Lot 120 0.39 0.6 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic Parking Lot 58 0.15 0.39 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

DRAINAGE AREA 3.11 TOTAL ANNUAL POLLUTANT LOAD 3986.82 10.52 12.24

Runoff (in) = Q = (P-0.2S)
2
 / (P+0.8S) where: TOTAL DAILY POLLUTANT LOAD 10.923 0.029 0.034

P = Annual Rainfall (in) BMP POLLUTANT REMOVAL EFFICIENCY (%) 85 85 30

S = (1000/CN)-10 TOTAL ANNUAL POLLUTANT REMOVAL 3388.79 8.95 3.67

Runoff Volume (AF) = Q x Area x 1/12 TOTAL DAILY POLLUTANT REMOVAL 9.284 0.025 0.010

Q = Runoff (in) Notes: 

Area = Land Cover (ac) 1) Worksheet developed from Worksheets 4, 12 & 13 of PADEP Stormwater BMP Manual.

Pollutant Load = [EMC, mg/l] x [Volume, AF] x [2.7, Unit Conversion] 2 )*CN assumes Type B Soil, Good Condition

3) Land cover acreage derived from Bing Maps GIS aerial coverage (2014).
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PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study BMP ID #: Inlet #10

SITE NAME: Inlet #10 DATE: 2/9/16

PROPOSED BMP: Infiltration Trench (10A) or Bioswale (10B) BY: BU

BMP 6.4.4 Infiltration Trench/BMP 6.4.5 Rain Garden Bioretention

Drainage Area: 6.17 ac Annual Rainfall (P): 45.4 in

TSS TP

Nitrate-

Nitrite

EMC 

(mg/l)

EMC 

(mg/l)

EMC 

(mg/l as 

N)

COVER 

(Acres)
CN* S la (0.2*S) Q Runoff (in)

RUNOFF 

VOLUME (AF)
TSS     (lbs) TP       (lbs) TN       (lbs)

Forest 39 0.15 0.17 55 8.18 1.64 36.87 0.00 0.00 0.00 0.00

Meadow 47 0.19 0.30 58 7.24 1.45 37.73 0.00 0.00 0.00 0.00

Fertilized Planting Area 55 1.34 0.73 70 4.29 0.86 40.63 0.00 0.00 0.00 0.00

Native Planting Area 55 0.40 0.33 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Lawn, Low-Input 180 0.40 0.44 4.54 61 6.39 1.28 38.54 14.58 7085.81 15.75 17.32

Lawn, High-Input 180 2.22 1.46 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Golf Course Fairway/Green 305 1.07 1.84 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Grassed Athletic Field 200 1.07 1.01 61 6.39 1.28 38.54 0.00 0.00 0.00 0.00

Rooftop 21 0.13 0.32 0.50 98 0.20 0.04 45.16 1.88 106.68 0.66 1.63

High Traffic Street/Highway 261 0.4 0.83 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Medium Traffic Street 113 0.33 0.58 0.10 98 0.20 0.04 45.16 0.38 114.81 0.34 0.59

Low Traffic/Residential Street 86 0.36 0.47 0.50 98 0.20 0.04 45.16 1.88 436.88 1.83 2.39

Res. Driveway, Play Courts, etc. 60 0.46 0.47 0.53 98 0.20 0.04 45.16 1.99 323.09 2.48 2.53

High Traffic Parking Lot 120 0.39 0.6 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

Low Traffic Parking Lot 58 0.15 0.39 98 0.20 0.04 45.16 0.00 0.00 0.00 0.00

DRAINAGE AREA 6.17 TOTAL ANNUAL POLLUTANT LOAD 8067.28 21.05 24.45

Runoff (in) = Q = (P-0.2S)
2
 / (P+0.8S) where: TOTAL DAILY POLLUTANT LOAD 22.102 0.058 0.067

P = Annual Rainfall (in) BMP POLLUTANT REMOVAL EFFICIENCY (%) 85 85 30

S = (1000/CN)-10 TOTAL ANNUAL POLLUTANT REMOVAL 6857.18 17.89 7.34

Runoff Volume (AF) = Q x Area x 1/12 TOTAL DAILY POLLUTANT REMOVAL 18.787 0.049 0.020

Q = Runoff (in) Notes: 

Area = Land Cover (ac) 1) Worksheet developed from Worksheets 4, 12 & 13 of PADEP Stormwater BMP Manual.

Pollutant Load = [EMC, mg/l] x [Volume, AF] x [2.7, Unit Conversion] 2 )*CN assumes Type B Soil, Good Condition

3) Land cover acreage derived from Bing Maps GIS aerial coverage (2014).
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PROJECT: Hawthorne Drive Comprehensive Stormwater Management Study

DATE: 2/9/2016

BY: BU

ANNUAL POLLUTANT LOAD REMOVAL SUMMARY

BMP Site Name

Drainage 

Area (Acres)

TSS      

(lbs) TP     (lbs) TN    (lbs)

TSS     

(tons)

TP     

(lbs)

TN    

(lbs)

Infiltration Trench (3A) or Bioswale (3B) 0.9 937.88 2.90 3.76 0.40 2.47 1.13

Infiltration Trench (4A) or Bioswale (4B) 0.8 925.66 2.51 3.00 0.39 2.14 0.90

Infiltration Trench (8A) or Bioswale (8B) 3.6 4399.10 11.65 14.03 1.87 9.91 4.21

Infiltration Trench (9A) or Bioswale (9B) 3.1 3986.82 10.52 12.24 1.69 8.95 3.67

Infiltration Trench (10A) or Bioswale (10B) 6.2 8067.28 21.05 24.45 3.43 17.89 7.34

7.78 41.34 17.25

DAILY POLLUTANT LOAD REMOVAL SUMMARY

BMP Site Name

Drainage 

Area (Acres)

TSS      

(lbs) TP     (lbs) TN    (lbs)

TSS     

(lbs)

TP     

(lbs)

TN    

(lbs)

Infiltration Trench (3A) or Bioswale (3B) 0.9 2.57 0.008 0.010 2.18 0.007 0.003

Infiltration Trench (4A) or Bioswale (4B) 0.8 2.54 0.007 0.008 2.16 0.006 0.002

Infiltration Trench (8A) or Bioswale (8B) 3.6 12.05 0.032 0.038 10.24 0.027 0.012

Infiltration Trench (9A) or Bioswale (9B) 3.1 10.92 0.029 0.034 9.28 0.025 0.010

Infiltration Trench (10A) or Bioswale (10B) 6.2 22.10 0.058 0.067 18.79 0.049 0.020

42.66 0.113 0.047TOTAL DAILY POLLUTANT REMOVAL

TOTAL ANNUAL POLLUTANT REMOVAL

WATER QUALITY ANALYSIS

TOTAL POLLUTANT LOADING AND REDUCTION THROUGH BMP APPLICATION

Inlet #3

Inlet #4

Inlet #8

Inlet #9

Inlet #10

DAILY POLLUTANT LOAD

DAILY POLLUTANT 

REMOVAL

ANNUAL POLLUTANT 

REMOVALANNUAL POLLUTANT LOAD

BMP ID #

Inlet #3

Inlet #4

Inlet #8

Inlet #9

Inlet #10

BMP ID #

CEDARVILLE Engineering Group, llc

Sustaining Communities by Design



APPENDIX N
Stormwater Concept Plan
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12" CMP
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INV OUT 517.43
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TG 523.64

INLET #5

INV 537.22
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CONC. 2X4

INLET #6
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3B - BIOSWALE

OR
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3A - INFILTRATION TRENCH

NEW TYPE 'M' INLET WITH SUMP
FABRIC
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4B - BIOSWALE

OR

NEW TYPE 'M' INLET WITH SUMP
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NEW TYPE 'M' INLET WITH SUMP
2,160 SF GEOTEXTILE FABRIC
APPR. 360' X 2' X 3'
8B - BIOSWALE

OR

NEW TYPE 'M' INLET WITH SUMP
12,240 SF GEOTEXTILE FABRIC
APPR. 360' X 3' X 3'
8A - INFILTRATION TRENCH

& BOULDERS WITHIN SWALE
SEDIMENT AND DEBRIS
REMOVE ACCUMULATED 

SEDIMENT AND DEBRIS
REMOVE ACCUMULATED 

SEDIMENT AND DEBRIS
REMOVE ACCUMULATED 

SEDIMENT AND DEBRIS
REMOVE ACCUMULATED 

SEDIMENT AND DEBRIS
REMOVE ACCUMULATED 
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143 BROOKFIELD COURT

DB 7787, PG 602

APN 30-2N-112

STEPHEN M & LEAH J SCHMIDT

LAND N/F

132 BROOKFIELD COURT

DB 6916, PG 126

APN 30-2N-113

MICHAEL F & MICHELLE LARKIN

LAND N/F

131 LAMBETH COURT

DB 8647, PG 896

APN 30-2N-114

DENISE M & KELSEY J HUNT

LAND N/F

122 LAMBETH COURT

DB 4151, PG 1547

APN 30-2N-115

AUGUSTINA IYARE-OSAGHAE

LAND N/F

25 WINDEMERE COURT

DB 2372, PG 562

APN 30-2N-64

KATHRYN A CALL

DENNIS J &

LAND N/F

24 WINDEMERE COURT

DB N 55, PG 433

APN 30-2N-65

DOMINGA C PIA

RENATO T &

LAND N/F

WHYNDHAM COURT SECTION 1

DB M 270, PG 53

APN 30-2N-34

HEDGEROW HOMEOWNERS ASSOCIATION

LAND N/F

12 WINDEMERE COURT

DB 8129, PG 1075

APN 30-2N-58

GREG A & ELLEN P PROSSER

LAND N/F

OPEN SPACE AREA 5

APN 30-2N-74

11 HIGHLAND COURT

DB 5386, PG 332

APN 30-2N-57

ADAM & CARRIE MCBRIDE

LAND N/F
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27 WINDEMERE COURT

DB 6142, PG 1201

APN 30-2N-63

ADRIENNE BROOK

LAND N/F

26 WINDEMERE COURT

DB 7083, PG 2024

APN 30-2N-62

EDWARD J HOMA

LAND N/F
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LAMETH COURT SIGN

BROOKFIELD COURT SIGN

COURT SIGN

WINDEMERE

COURT SIGN

WYNDHAM

COURT SIGN

HIGHLAND

VAULT

VAULT

PHONE STAND

CABLE STAND

PHONE STAND

VAULT

ELECTRIC

VAULT

VERIZON

STAND

CABLE

VAULT

INV 509.71

6" CPP

INV 521.19

4" PVC

INV 529.69

15" CMP

NOT FOUND

OTHER END

WOOD GUIDE RAIL

RAIL FENCE

WOOD POST &

NOT FOUND

OTHER END

ELEV.: 537.81'

SITE BM A

MONUMENT FOUND

0

SCALE

20 40

15" CMP

18"

550

549

LEGEND

ROLLED CURB

OR BIOSWALE

INFILTRATION TRENCH 

DESIGN IMPROVEMENT OPTIONS:

RE-ESTABLISH SWALE

RECOMMENDATION:

TO BE REMOVED AS NECESSARY

TREE

MAST ARM

UTILITY POLE

OVERHEAD UTILITY

UNDERGROUND ELECTRIC SERVICE

UNDERGROUND TELEPHONE SERVICE

FIRE HYDRANT

WATER SERVICE

STORM SEWER STRUCTURE

STORM SEWER PIPE

SIGN

MINOR CONTOUR

MAJOR CONTOUR

EDGE OF PAVEMENT

RIGHT OF WAY LINE
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