


 
 
 
 
 
 
 

   Natural Resource Concerns  
  During Future Development at the Woodlawn Tract  
 Concord Township, Delaware County, Pennsylvania 
 
 
 
 
 
 
 
 
 
 
 
Prepared for:  The Beaver Valley Conservancy  
 
 
 
 
 
Prepared by:  Schmid & Company, Inc., Consulting Ecologists 
      1201 Cedar Grove Road 
      Media, Pennsylvania  19063-1044 
      (610) 356-1416    FAX (610) 356-3629 
      www.schmidco.com 
 
 
 
 
 
           7 November 2013 



 ii 

Table of Contents 
                                                                           Page 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   5 
The Subject Property. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   5 
Bedrock Geology. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   7 
Physiographic Setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   8 
Soils. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   9 
Vegetation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   9 
Streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   9 
Endangered and Threatened Species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
Wetlands. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27  
Salient Natural Features. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
Petroleum Pipeline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28 
Conclusions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 
Acknowledgments and Authorship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31 
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .32 
Appendix 1.  Invertebrates Collected. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
Appendix 2.  Aquatic Habitat Data. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
Appendix 3.  Delaware County Natural Heritage Comments. . . . . . . . . . . . 59 
 

List of Figures 
 

1.  General location map. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 
2.  USGS map. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
3.  Watersheds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
4.  Stream basins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
5.  Beaver Valley streams and floodplains . . . . . . . . . . . . . . . . . . . . . . . . .  10 
6.  Stream sampling stations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
7.  Trout stocking locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
8.  Stream sampling, South Branch 00006 . . . . . . . . . . . . . . . . . . . . . . . . . 14 
9.  Water conditions index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15  
10.  UNT X sampling station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16  
11. UNT X downstream. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .17 
12. South Branch UNT 00006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
13. Wetland seep. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
14.  UNT X at pipeline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .18 
15. Pipeline wetland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19  
16. Sampling, UNT 00009. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .19 
17. Upstream, UNT 00009. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
18. Confluence UNT 00009 at mainstem. . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
19. Mainstem Beaver Run. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
20. Right Bank Tributary sampling station. . . . . . . . . . . . . . . . . . . . . . . . . . .21  
21. Right Bank Tributary downstream. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .22 
22. 1998 Beaver Valley inventory site. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .24 
23. 2011 Beaver Valley Woods inventory site. . . . . . . . . . . . . . . . . . . . . . . .26 
24. Conceptual development plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29 
25. Pipeline and conceptual plan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 



 
1 

 

  

 

Introduction 
 
Several developers have proposed rezoning, subdivision, and land development of 
a tract of about 323 acres long owned by the Woodlawn Trust in Concord 
Township, Delaware County, Pennsylvania.  This report addresses natural 
resources on the subject property and potential impacts that must be considered 
carefully during project planning and during municipal review by Concord 
Township.  It was prepared on behalf of the Beaver Valley Conservancy, based on 
information provided by site developers, supplemented by other information 
available from public sources and resulting from limited original field observations. 
 
 
The Subject Property 
 
The land addressed in this report extends westward from US Route 202 to the 
western limit of Concord Township north of the Delaware state line and south of 
Smithbridge Road (Figure 1).  It is approximately bisected northeast-southwest 
by the northern section of Beaver Valley Road.  It is shown on the Wilmington 
North 7.5-minute topographic quadrangle of the US Geological Survey (Figure 2). 
 
 

 
 
Figure 1.  General location map of the subject property in Concord Township, Delaware 
   County, Pennsylvania.  The property is outlined in yellow and is bisected by Beaver 
   Valley Road.  Hill shading shows general slope southwestward from US Route 202  
   toward Brandywine Creek at left. 
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 Figure 2.  The subject property approximately outlined in yellow on the Wilmington North USGS 
           7.5-minute topographic quadrangle.  Brandywine Creek at left forms the boundary between 
           Chester County and Delaware County, Pennsylvania. 

 
The site is in the piedmont physiographic province of southeastern Pennsylvania.  
It is drained by tributaries of Beaver Run (Beaver Creek), via which its runoff 
flows across the Delaware state line to Brandywine Creek, the Christina River, 
and ultimately the Delaware River estuary.  Several tributaries rise onsite.  
Others flow across the site. 

 
Land uses in the subject property are primarily agricultural---hayfields, pasture, 
and vineyards---and some single-family residences.  Much of the land has 
regrown into mature deciduous forest (Figure 3).  Many of the residences date 
back to the eighteenth and nineteenth centuries.  The individual tracts were 
acquired by the Woodlawn Trust during the period 1935-1982. 
 
A right-of-way for a 30-inch Colonial petroleum pipeline runs almost west-east 
through the subject property (Figure 2).  The pipeline was installed in 1963-64.  
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The pipeline corridor is clear of trees and shrubs, and it appears as a pale line 
crossing the southern tract in Figure 3.  Some of it contains palustrine emergent 
wetlands (Figure 15).   
 
 

 
 
Figure 3.  The subject property (yellow) in Concord Township, Delaware County, 
    Pennsylvania.   The subject property is less intensively developed than lands just 
    to the east along US Route 202.  Streams depicted on Pennsylvania Department of 
    Environmental Protection eMapPA hydrographic maps are shown in black.  Several 
    unnamed tributaries are omitted from the state’s map database. 

 
 
Bedrock Geology 
 
According to the Pennsylvania Geological Survey (1980), most bedrock beneath 
the subject property is Wissahickon schist of Lower Paleozoic age.  Much 
younger rocks of the Triassic Bryn Mawr Formation extend as much as 180 feet 
into eastern edges of the south tract.  A small intrusion of Lower Paleozoic 
pegmatite extends a few feet into the western side of the northern margin of the 
tract.  The entire tract lies far south of the glacial boundary. 
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Physiographic Setting 
 

The subject property is about 8 miles north of downtown Wilmington, Delaware, and 
about 4 miles northwest of the Delaware River at Marcus Hook, Pennsylvania, and 
Claymont, Delaware (Figure 4).  It extends westward about 1 mile from the places 
known as Elam and Johnsons Corner (Figure 2) on US Route 202 to the eastern 
limit of Chadds Ford Township.  Its north-south dimensions from Smithbridge Road 
to the northern edge of New Castle County, Delaware, also are about 1 mile.   
 

The property is strongly rolling, dissected piedmont terrain near the edge of the 
Atlantic Coastal Plain.  Elevations range from about 410 feet above sea level 
south of Beaver Valley Road to about 250 feet in the northwest corner along 
Beaver Creek.  Slopes range from 0 to 3% along the valley fields to 25 to 40% 
along the sides of ridges (Kunkle 1963). 
 

 
   

Figure 4.  The subject property (white star) in the Brandywine and  
       Christina River basins. 
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Soils 
 
Soils on the subject property are classed by the county soil survey as belonging to 
the Glenelg-Manor-Chester association of shallow to deep, silty and channery soils 
on grayish-brown schist and gneiss bedrock (Kunkle 1963).  This is the most 
extensive local soil association, and it covers about 393,000 acres in Chester and 
Delaware Counties.  Chester soils are deep and well drained, with a dark brown silt 
loam surface layer and a strong brown light silty clay loam or silt loam subsoil.  
Glenelg soils are similar to the Chester series, but shallower above bedrock.  Manor 
soils are shallow above partly weathered schist and are well drained.  Brandywine 
soils are shallow and droughty.  In lowlying areas and around stream heads are 
found poorly drained Worsham soils and moderately well drained Glenville soils.  
The area’s soils early attracted farmers growing wheat, which was processed at 
local water-powered grist mills after Concord Township was organized in 1683. 
 
Wetlands on and near the subject property most commonly are found associated 
with soils mapped as the hydric Worsham (WO) and Weehadkee (We) series 
and in unmapped Worsham inclusions within the Glenville map unit (Gn). 
 
Vegetation 
 
The subject property lies within the piedmont oak-chestnut forest region of the eastern 
deciduous forest (Braun 1950).  Küchler (1964) classed the area as Appalachian oak forest, 
acknowledging the loss of American chestnut to a blight during the early twentieth century.  
The 1987 Omernik Level IV ecoregion is Northern Piedmont Uplands (USEPA 2012). 
 
Forest composition is variable across the subject property.  Tulip poplar is a 
prominent species.  Some north-facing slopes are dominated by American beech.  
Other common species include northern red oak, white oak, red maple, green ash, 
and American sycamore.  Some of the stands are large enough to offer interior 
forest conditions, with large, mature trees.  Prominent shrubs include spicebush, 
witch hazel, and several introduced species such as honeysuckles, multiflora rose, 
and Japanese barberry.  Herbaceous plants include a great variety of native and 
non-native species.  Spring beauty, trout lily, and other spring ephemerals are 
characteristic beneath the forest cover.  Much of the subject property has remained 
clear of forest in agricultural use such as pasture, hay, cropland, and vineyard.  More 
detailed information is presented in Appendix 3. 
 
Streams 
 
The subject property lies west of the drainage limit of Chester Creek West 
Branch and drains to Brandywine Creek.  Most of its watercourses are identified 
by the Pennsylvania Department of Environmental Protection (PADEP) in its 
online hydrography database (Figure 5).  These include the mainstem of Beaver 
Run (Beaver Creek), which rises west of US Route 202 in southeastern Chadds 
Ford Township and crosses the northwest corner of the north tract.  There is one 
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Figure 5.  Streams (blue), streets (gray, orange, black), FEMA floodplains (green) and 

municipal boundaries (dot-dashed) on and near the subject property (yellow 
outline).  Image from PADEP eMapPA.  Brandywine Creek is at bottom left. 

 
unnamed tributary on the right bank of the mainstem entirely within Chadds Ford 
Township.  It, like the mainstem and the lowermost segment of the south branch, 
has a defined FEMA 100-year floodplain.  All Pennsylvania streams not mapped 
by FEMA have a default floodway extending 50 feet horizontally from each bank.  
Unnamed tributaries joining the south branch of Beaver Run from Delaware are 
shown in Figure 5. 
 
Unnamed tributary 00006 of Beaver Run essentially comprises a south branch of 
that stream (Figure 6).  It rises east of US Route 202 and flows westward almost 
parallel to the Delaware boundary along the southern edge of the property.  UNT 
00006 joins the Beaver Run mainstem west of the subject property a short 
distance upstream from the confluence with Brandywine Creek.  Another 
unnamed tributary (UNT X), not recorded by the National Hydrography database, 
rises onsite along the eastern margin of the south tract and flows south across 
the petroleum pipeline right-of-way to join Tributary 00006.  Unnamed tributary 
00009 rises onsite south of Beaver Valley Road and joins the mainstem at the 
northwest corner of the property after flowing westward across the north tract.   
All of these streams are listed by 25 Pa. Code Chapter 93 as having warm water 
fishery (WWF) as their designated use.  The PADEP eMapPA database shows  
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Figure 6.  Streams (black) and May 2013 sampling stations (blue stars) at and near the 
    subject property (yellow outline) in Concord Township, Delaware County, Pennsylvania. 
    Features are from PADEP hydrographic maps, except for UNT X (added during 2013 
    field inspection).  Some Delaware tributaries of Beaver Run are not shown on this 
    drawing.  Later figures show conditions at each sampling station on 7 May 2013. 

 
all the streams as supporting migratory fish and as having aquatic life attaining the 
designated uses.  The Pennsylvania Fish and Boat Commission does not list any 
streams in the Beaver Run watershed as wild trout streams and does not stock 
trout in them.  Trout were observed only in the right bank UNT in Chadds Ford 
Township during the sampling on 7 May 2013.  That Pennsylvania tributary is not a 
stocked stream. 
 
The Delaware Department of Natural Resources and Environmental Control 
classifies Beaver Run as a designated trout stream and stocks its lower segments 
(Figure 7).  The South Branch of Beaver Run (UNT 00006) appears as non-
attaining on the Delaware 2010 Clean Water Act 303(d) list because of biological 
and habitat stressors.  Delaware appears to have stricter standards for water 
quality and/or more accurate and current information than Pennsylvania regarding 
Beaver Valley streams.   
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The eMapPA database shows two ponds on the subject property.  One is a 
75,000-square foot pond in the eastern section of the southern tract.  No such 
feature exists today.  The other is a much smaller pond adjacent to a house north 
of Beaver Valley Road, which is mapped reasonably accurately. 
 

 
 
      Figure 7.  State trout stocking locations (red) on lower Beaver Run, New Castle 
           County, Delaware.  Basemap is excerpt from Wilmington North DE USGS 7.5- 
           minute topographic quadrangle. 

 
Water quality in the Brandywine Creek watershed is much affected by the extensive 
development which took place during the late twentieth century and continues at 
present.  The Brandywine Creek is listed on the Delaware 2010 Clean Water Act 
Section 303(d) list of waters needing Total Maximum Daily Load allocation of 
pollutants among regulated dischargers because of its measured bacteria, nutrients, 
polychlorinated biphenyls (PCBs), and dioxin. Many of the stream segments of this 
basin are classed as impaired, and are not attaining their designated aquatic uses.  
Regular physical/chemical water quality sampling is performed on the Brandywine at 
Smith Bridge (STORET State Line Station 104051; Figure 6), and there are two 
biological sampling stations farther south of the Delaware state line.  During the late 
twentieth century water quality in the Brandywine at the State Line Station was 
described as not swimmable (because of bacteria), worsening because of nitrate 
and dissolved oxygen levels, and having stable but high (>0.1 mg/L) phosphorus 
concentrations (DNREC 1997).   
 
Given the sparse and questionable information currently available from PADEP for 
the streams of Beaver Valley and the conspicuous conflicts with data from 
DNREC, original field investigations were taken to identify macroinvertebrates and 
selected water quality parameters during May 2013.  Macroinvertebrates were 
sampled at five stream riffles on 7 May 2013 (Figure 6).  Two reference streams on 
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or near the subject property---the Beaver Run mainstem and its right bank UNT---
were sampled at the same time as three onsite streams that drain areas proposed 
for development.  These local reference streams currently are not expected to be 
affected by any onsite construction or discharges in the foreseeable future, and 
thus can provide a control for future measured changes in the streams affected by 
site development.   
 
The stream samples reported here were collected and analyzed using the 
protocols of the Pennsylvania Department of Environmental Protection (2009) for 
comprehensive examination of stream quality and inclusion on Clean Water Act 
Section 303(d) lists of impaired streams.  Six kicks covering 1 square meter each 
were composited using a 500 micron mesh D frame net (Figure 8).  Flowing water 
habitat scores were recorded at each forested riffle using the 12 parameters 
specified by PADEP for freestone streams (2009).  All of the recorded local habitat 
scores were considered excellent, ranging from 183 to 202 (Appendix 2).  Habitat 
scores ranging from 192 to the theoretical maximum of 240 are optimal; 132 to 
180, suboptimal.  Tributary 00006 and offsite Right Bank Tributary were scored as 
optimal; the other three stations were in the suboptimal range.   
 
Selected stream parameters also were measured (temperature, pH, specific 
conductance, dissolved oxygen, % dissolved oxygen, total dissolved solids, and 
total alkalinity, Appendix 2).  A YSI Model 556 multimeter calibrated daily was used 
for most parameters.  Alkalinity was determined by field titration using a Hach kit.   
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Figure 8.  Sampling in South Branch Beaver Run (UNT 00006), 7 May 2013. 

 
At the time of sampling water availability was deemed “normal” for the preceding 
six months, following a dry spring and summer in 2012 (Figure 9).  The clear, 
cold water with discharges from springs supported a diverse population of 
aquatic macroinvertebrates in streams in and near the site of the proposed 
development at the time of field sampling on 7 May 2013.  The number of kinds 
of macroinvertebrates identified ranged from 24 to 31 at each of the stations in 
samples of 212 to 240 individuals representing 16.4 to 25% of the total collected 
individuals. Sixty-five taxa (mostly genera) of macroinvertebrates were identified 
from the samples:  11 of mayflies, 10 of stoneflies, 12 of caddisflies, 11 of true 
flies, 3 of dragonflies, 10 of beetles, 2 kinds of crustaceans, 1 kind each of 
mollusc, acarid, flatworm, earthworm, hydra, and nematode (Appendix 1).   
 



 
11 

 

  

 

 
 

Figure 9.  Water Conditions Index for northern New Castle County, Delaware, 2011-2013 
(http://www.dgs.udel.edu/water-conditions-summary-index-new-castle-county).  For 
May 2013 the actual index value (blue) was a “normal” 6.08; long-term recorded 
extremes for May range from 4 to 23.49.  The index is based on cumulative 
precipitation for the preceding six months, the measured level in one groundwater 
observation well, the current monthly average flow in the Brandywine at Wilmington, 
and the year’s population estimate for New Castle County (Jordan & Woodruff 1982). 

 
Special attention attaches to the diversity of “EPT” taxa found in a stream, as these 
organisms are especially sensitive to pollution and constitute major food sources for 
trout and other fish.  “E” stands for mayflies (Order Ephemeroptera); “P”, for stoneflies 
(Order Plecoptera); and “T”, for caddisflies (Order Trichoptera).  The kinds of mayflies 
present at sampling stations ranged from 3 to 6; of stoneflies, from 3 to 6; and of 
caddisflies, from 1 to 8.  Midges (Order Diptera) were abundant at most of the 
stations, reducing stream scores for all stations except Tributary 00009.   
 
PADEP (2009) has adopted a complex protocol for analysis of the biological quality of 
riffles in freestone streams such as those on the subject property sampled during the 
March-November field season.  The analysis yields an Index of Biotic Integrity (IBI) 
score. Attaining streams exhibit a score of 63 or greater; waters warranting special 
protection against degradation must score 80 or greater.  IBI scores ranged from 48.8 to 
83.7 across the five May 2013 samples (Appendix 1).  With an IBI of 83.7, Tributary 
00009 qualifies for one of the Special Protection attained use categories assigned to the 
best streams in Pennsylvania.  UNT X and the offsite Right Bank tributary in Chadds 
Ford Township, with IBI scores of 66.0 and 70.7, respectively, currently are attaining 
their designated uses, but may warrant recognition of more stringent attained use than 
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mere warm water fisheries.  The Beaver Run mainstem (51.8) and South Branch 
Tributary 00006 (48.8) are non-attaining, confirming the listing of the latter stream on 
the Delaware 2010 Clean Water Act Section 303(d) list.  Photographs were taken to 
record conditions at each sampling station on 7 May 2013 (Figures 10-13, 16-21). 
 
 

 
 

Figure 10.  Sampling station at UNT X, Beaver Run watershed, Concord Township,  
        Delaware County PA, 7 May 2013. 
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Figure 11.  View downstream toward confluence below sampling station on UNT X, 
       Beaver Run watershed, Concord Township, Delaware County PA, 7 May 2013. 
 

 
 

Figure 12.  View upstream at sampling station on South Branch UNT 00006, Beaver 
        Run watershed, Concord Township, Delaware County PA, 7 May 2013. 



 
14 

 

  

 

 
 

Figure 13.  Seep flowing from springfed wetland into South Branch UNT 00006, Beaver 
       Run watershed, Concord Township, Delaware County PA, 7 May 2013. 
 

 
 

Figure 14.  UNT X flows left to right across pipeline right-of-way, Beaver Run watershed, 
      Concord Township, Delaware County PA, 7 May 2013.  View east-southeast. 
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Figure 15.  View east across palustrine emergent wetland in pipeline ROW, Beaver Run 
        watershed, Concord Township, Delaware County PA, 7 May 2013.   
 

 
 

Figure 16.  Sampling near mouth of UNT 00009, Beaver Run watershed, Concord 
        Township, Delaware County PA, 7 May 2013. 



 
16 

 

  

 

 
 

Figure 17.  View upstream from sampling station in UNT 00009, Beaver Run watershed, 
       Concord Township, Delaware County PA, 7 May 2013. 
 

 
 

Figure 18.  Confluence of UNT 00009 (left distance) with mainstem Beaver  
       Run, Concord Township, Delaware County PA, 7 May 2013.  View downstream. 
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Figure 19.  View upstream from sampling station, mainstem Beaver  
       Run, Concord Township, Delaware County PA, 7 May 2013. 
 

 
Figure 20.  Sampling station on right bank mainstem tributary to Beaver Run, 
       Chadds Ford Township, Delaware County PA, 7 May 2013. 
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Figure 21.  View downstream from sampling station toward old mill pond (left 
       background) on right bank tributary to Beaver Run, Chadds Ford Township,   
       Delaware County PA, 7 May 2013.  Trout were observed here. 
 

Beaver Valley is situated close to the southern limit of low-elevation trout-
supporting streams in the piedmont.  The proposed development of the Woodlawn 
Trust lands would involve construction of numerous stormwater detention basins to 
reduce peak runoff from the large areas of proposed impervious surfaces.  As a 
result, the temperature of runoff entering onsite streams is likely to increase.  
Detention basins are recognized as problematic stormwater management practices 
in Pennsylvania watersheds such as this, where attained uses are highly sensitive 
to increasing water temperature.  No analyses of water quality or stream impacts 
have been prepared by the developers. 
 
The preservation of existing high water quality against degradation is important  
here, not merely to comply with State and Federal law and to preserve onsite water 
quality, but also to protect water quality in the trout waters and protected parklands 
just downstream from the proposed development site.  Streams with attained uses 
in the Special Protection categories are not eligible for certain general permits and 
may require extended review by PADEP if proposed for impact by construction 
activity or discharges of stormwater.  Development “as usual” can be expected to 
lead to unacceptable degradation of the forested onsite streams here, as 
elsewhere in the surrounding watershed, particularly if discharge water 
temperature increases as a result of added impervious surfaces and runoff 
detention basins exposed to sunshine. 
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The PADEP must make an attained-use investigation of each stream where 
stormwater runoff or other pollutants are to be discharged, in accordance with 25 
Pa. Code 93.4a.  The results of Beaver Valley Conservancy’s inventory of these 
streams on 7 May 2013 should be transmitted to PADEP with a request for 
examination of currently attained uses pursuant to the Department’s Aquatic Life 
Special Water Quality Protection Survey protocol specifically designed for 
antidegradation evaluations.  Similarly, those streams currently not attaining their 
designated uses should be entered upon the Clean Water Act Section 303(d) list, 
and Total Maximum Daily Load allocations prepared.   
 
Endangered and Threatened Species 
 
Most of the subject property has long been posted by the Woodlawn Trust as a 
wildlife refuge, and it is closed to hunting.  The Pennsylvania Natural Diversity 
Inventory (PNDI) maintains a historic database of native plants and animals of 
concern because of their rarity in Pennsylvania.  For the subject property at least 
seven species of plants of concern to the Pennsylvania Bureau of Forestry have 
been recorded in its historic database from the subject property or its close 
vicinity.  Similarly, animals of concern to the US Fish and Wildlife Service and to 
the Pennsylvania Fish and Boat Commission are listed for the property.   
 
The 1992 Delaware County Natural Resources Inventory, updated by the 
Western Pennsylvania Conservancy in 1998, commented as follows regarding 
the lands along the pipeline that crosses the subject property (Figure 22): 
 

SP535, SP536, SP537, SP539, SP540 -NEW- (Bethel and Concord Twps) 

“Beaver Valley Road Pipeline Site” Five new plant species of concern 

were found in the Beaver Creek Valley. SP535 and SP536 both occur in a 

moist, open area of a powerline cut, dominated by sedges, rushes, 

goldenrods, milkweed, and mountain-mint.  SP537 occurs in similar 

habitat north of the pipeline cut at the top of a southeast-facing slope.  

Encroachment by shrubs and vines such as oriental bittersweet and 

japanese honeysuckle are threats to SP537. A good-quality population of a 

PA-Endangered plant species, SP540 , is found in a low wet meadow in 

partial light. Associated plant species include red maple (Acer rubrum), 

winterberry (Ilex verticillata), marsh fern (Thelypteris palustris), 

cinnamon fern (Osmunda cinnamomea), stilt grass (Microstegium 

vimineum), heal-all (Prunella vulgaris), sedges (Carex spp.), and violets 

(Viola spp.). Finally, a good-quality population of  SP539 is found in a 

wet, lower-slope meadow on the pipeline R.O.W., associated with 

goldenrod (Solidago spp.), aster (Aster spp.), heal-all, hyssop skullcap 

(Scutellaria integrifolia), little bluestem (Schizachirium scoparium), stilt 

grass, and field beadgrass (Tofieldia glutinosa).  
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The species of concern at this site all require open conditions such as those 

found along the pipeline R.O.W. Maintaining the pipeline R.O.W. by 

annual, late season mowing, rather than summer mowing or herbicide use, 

will allow these species to persist (1998 update). [See Figure 15 above.] 
 

The Western Pennsylvania Conservancy also commented on the undisturbed 
character of the riparian forest along the Brandywine Creek a short distance to 
the west of the Beaver Valley Road subject property. 

 

 
 

Figure 22.  Excerpt from the Wilmington North USGS topographic quadrangle showing 
      Delaware County areas supporting species of special concern (Davis et al. 1998).  The 
      present study area approximately corresponds to the “Beaver Valley Road Pipeline Site”. 
 

In 2011 the Delaware County natural resources inventory was updated (Figure 23).  
The core habitat for species of concern was expanded, interior and other forests were  
identified, and riparian buffers were outlined along streams.  The expanded text for 
Beaver Valley in the 2011 heritage inventory is presented in full in Appendix 3. 
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Whether the developer has made a recent search of the PNDI is not known.  
PNDI records are no substitute for onsite field inventory searches for each target 
species.  The results of investigations on behalf of Woodlawn Trust or the site 
developers have not been made public.  Apparently, the resource agency 
concerns regarding the subject property have not been resolved.  The resolution 
of potential impacts on listed species typically requires onsite field investigations 
by qualified biologists during the appropriate field season for each species. 
 
The plant species known to be of concern to the Pennsylvania Bureau of 
Forestry and reported onsite or nearby are (PNDI 2013): 
 
Name         Current Class Proposed Class 
Aletris farinosa (white colicroot)     Special Concern Endangered 
Dichanthelium scoparium (broom rosette-grass) Endangered  Endangered 
Juncus biflorus (bog rush)      Special Concern Endangered 
Lobelia puberula (downy lobelia)     Endangered Endangered 
Vernonia glauca (broadleaf ironweed)    Endangered Endangered 
 
Of these, the rosette-grass, rush, and lobelia are classified as facultative wetland 
(FACW) plants usually associated with wetlands.  The white colicroot (facultative, 
FAC) is often found in wetlands.  One additional species classed as Threatened 
in Pennsylvania, American holly (Ilex opaca, facultative upland, FACU) is 
sometimes found in wetlands.  It is present onsite, where several individuals 
were observed during the spring of 2013, but apparently is not known to PNDI as 
occurring here.  This is a coastal plain species here growing in the low piedmont.  
Two species of concern were observed in the Beaver Valley Woods during the 
2010 update of the Delaware County natural heritage inventory (Appendix 3). 
 
The known presence of Threatened or Endangered species of plants or animals 
in a wetland requires that such a wetland be classed as Exceptional Value (25 
Pa. Code 105.17).  Other criteria also can cause a wetland to be ranked as EV.  
Certain general permits are not available for use in Exceptional Value wetlands. 
 
Rush-dominated wetlands appear to offer favorable habitat onsite for the 
Pennsylvania “Endangered” and Nationally “Threatened” bog turtle (Glyptemys 
muhlenbergii, Figure 15).  Given the absence of a Corps-approved Jurisdictional 
Determination and the probable imposition of a 300-foot wide upland buffer free 
of construction outside the wetlands by the US Fish and Wildlife Service if bog 
turtles are present, resolution of the current uncertainty could impose major 
constraints on site planning for future development.  The 2013 field season for 
bog turtle onsite investigations ended during June.  Thus bog turtle questions at 
the subject property apparently cannot be settled prior to mid 2014 at the earliest. 
The Delaware County inventory recommends 238-foot wide (100 m) wooded 
buffers adjacent to stream floodplains, reduction of white-tailed deer numbers, 
and carefully targeted removal of autumn olive and other invasive plants from the 
Beaver Valley Woods. 



 
22 

 

  

 

 

Figure 23.  2011 natural heritage program map of Delaware County showing the core 
        focus area of  Beaver Valley Woods (heavy black outline).  The subject property  
        occupies much of the eastern section of the woods in Concord Township.  The  
        full text that accompanies this map is presented in Appendix 3. 
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Wetlands 
 
The subdivision plans submitted to Concord Township indicate the limits of what the 
developers believe are regulated streams and wetlands.  The source of such 
information on the required natural features map, however, is not stated as required 
by Concord Township Ordinance [160-20.A(18)(d):  “sources for any wetlands plotted 
shall be indicated”.  Who performed the delineation for Kelly & Close Engineers is not 
stated.  No supporting documentation has been made available to Concord Township.  
The appearance of the plotted polygons suggests that wetlands were field delineated 
by someone and the flags were surveyed for transfer to site plans.  Limited site 
inspection shows that not all obvious wetlands and streams have been plotted on the 
drawings as required by ordinance [160-20.A(18) and 160-23.B(14)].  No standard 
documentation of wetland conditions has been provided identifying the methodology 
used or the qualifications and experience of the delineator, and most flags were 
missing at the time of the 2013 field sampling. 
 
According to Concord Township ordinance [160-49.F(2)], the definition and 
locational determination of wetlands by the Army Corps of Engineers is controlling 
for wetlands of concern to the Township.  Yet the project sponsors have not 
requested a formal Jurisdictional Determination (JD) from the Philadelphia District.  
The delineation must be completed and a formal JD secured from the Corps 
following its field inspection of the property.  For checking of the field delineation, the 
proposed wetland boundary should be provided at a scale of 1 inch = 50 feet, as 
required for Preliminary Plan submissions (160-23).  Flag numbers should be clearly 
labeled, and the flags should be in place on the ground visibly for the Corps 
inspection.  That inspection also will provide confirmation of the existence of suitable 
bog turtle habitat on the property.  USFWS has a formal protocol for field 
investigation of any apparently suitable habitat for bog turtles, should a landowner 
believe that none is present (USFWS 2006).  Should bog turtles be found on or 
adjacent to the property, USFWS normally requires that a 300-foot wide upland 
buffer be permanently kept free of disturbance. 
 
The actual presence of any listed endangered or threatened species of plants or 
animals in the wetlands of the property will qualify onsite wetlands for classification 
by PADEP as having Exceptional Value.  Similarly, wetlands in the floodplains of EV 
streams are themselves EV, as are wetlands that contribute to the quality of public 
or private water supplies.  EV wetlands are by definition EV waters, render proposed 
activities in them ineligible for coverage by certain general permits, and thus require 
particular scrutiny by PADEP if any construction activities are proposed in them. 
 
The project designers cannot properly plan proposed development on the subject 
property prior to having an approved Corps JD in hand.  The Township ordinance 
[160-49.F(4)] requires that the Corps (as well as PADEP) be contacted if any 
wetlands are to be disturbed.  There is no way for the designers to know where all 
regulated streams and wetlands are onsite, and thus whether any disturbance is 
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needed in these regulated areas, until they obtain a Corps JD.  Wetland setbacks 
cannot be identified until bog turtle use of the site’s wetlands has been determined. 
 
No Township-regulated “wetland margin” has been identified.  Thus it is not 
possible to tell whether the proposed development would exceed the ordinance 
limit of disturbance to a maximum 20% of the wetland margin [160-49.F(3)].  Such 
a margin and the extent of proposed development within it easily can be identified 
once a Corps JD is in hand, but not before then. 
 
Salient Natural Features 
 
Concord Township ordinance [148-7.B(1)(f)] requires that proposed development shall 
preserve salient natural features on each project site.  The site analysis and natural 
features plan, however, does not show all features required by ordinance.  The 
minimum scale for preliminary plans is 1” = 50 feet [160-23(14)].  The natural features 
map does not identify freestanding trees of 12-inch or greater caliper, and it does not 
show all resources out to a distance of 200 feet from the limits of the subject property.  
There is no thorough inventory of forest resources to serve as a basis for calculating 
proposed tree loss and ordinance-required replacement [160-49.E(1)(a)]. 
 
Likewise, all springs within the property are not identified, so it is not possible to 
determine whether all of them are being protected as directed by ordinance (160-
49.G(6)(A)[3]). 
 
Clearly, the drawings submitted to the Township to date do not fulfill the site 
inventory requirements set forth by ordinance.  This project appears to be far from 
complete in its site inventory and design, as well as quite unready for Township 
review.  Proposed zoning changes affecting future land use cannot be evaluated 
rationally in the absence of resource information on the subject property. 
 
Petroleum Pipeline 
 
Safe development adjacent to existing petroleum pipelines is a responsibility of 
local government.  The Township should carefully consider the size and 
maximum authorized operating pressure of the onsite hazardous liquids pipeline 
and follow current minimum setback recommendations to reduce the likelihood of 
future loss of life and property from pipeline rupture and explosion.  The 
Municipal Research and Services Center has developed an entire website that 
covers these “planning near pipelines” issues. It can be found at:  
http://www.mrsc.org/Subjects/PubSafe/transpipes.aspx.  Sample ordinances are 
provided by the Pipeline Safety Trust at: 
http://www.pstrust.org/pipeinfo/localgov.htm  The minimum default distance from 
the pipeline for careful review of planned development is 660 feet.  Emergency 
access and fireproof construction should be required within this area for any new 
development.  No pipeline is shown on several of the development plans (such 
as Figure 24). Its location is highlighted on an airphoto base in Figure 25. 
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Figure 24.  Conceptual plan and text for the subject property offered by developers in 2012. 
       Tributary UNT X is shown, but not all of UNT 00009 or its wetlands are shown. 
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Figure 25.  Developers’ conceptual plan displayed against a 2011 Google aerial photograph. 
       Existing pipeline right-of-way is highlighted in red. 

 
 
Conclusions 
 
The subject property has experienced human uses of relatively low intensity for 
many years.  Consequently, it exhibits vegetation, animal communities, and 
streams of high quality, which are not common in the many densely developed 
sections of Concord Township or Delaware County.  Its proposed conversion to 
higher intensity uses following a change in municipal zoning poses risks to (1) old-
growth secondary deciduous forests, (2) populations of rare plants and animals, (3) 
at least one stream of very high present quality, and (4) future residents to be 
located adjacent to a large petroleum pipeline.  The numerous public trails on the 
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site appear to receive significant recreational use by pedestrians and equestrians, 
who were encountered during every site inspection in 2013, both on weekends and 
during the week. 
 
Existing environmental inventory information is incomplete, and is not adequate for 
site planning in compliance with existing municipal ordinances.  The requisite 
coordination with State and federal resource agencies has not occurred.   
Developer plans filed to date omit some obvious wetlands and streams, as well as 
springs and trees required by Township ordinance.  Hence the requisite 
documentation should be supplied, and a formal Jurisdictional Determination of the 
extent of regulated streams and wetlands secured from the Army Corps of 
Engineers after that agency’s field inspection of the proposed delineation.  The 
status of bog turtle populations in suitable habitats must be determined by onsite 
field investigation by qualified professionals during the appropriate field season, 
and setbacks from onsite wetlands adjusted as warranted by the resources at risk. 
 
Concord Township should adopt appropriate ordinances concerning new 
construction in the vicinity of existing threats to human safety and the 
environment, such as pipelines that carry petroleum products and other 
hazardous liquids.  Sample ordinances are available.  Recent plans have 
proposed new homes immediately adjacent to a major petroleum pipeline without 
provision for emergency access.  Proper setbacks should be observed, and 
fireproof construction mandated for all structures facing the pipeline. 
 
Best management practices should be identified for use during and after 
construction to provide maximum protection from erosion, sedimentation, and 
water quality degradation, not only to onsite streams and other resources, but 
also to the environment of adjacent protected open spaces.  Past intensification 
of land use in the surrounding region has entailed major damage to water quality 
(including both chemistry and temperature) and to biological resources.  Such 
damage is avoidable and not necessary today when new uses are constructed, 
but certainly will occur unless thoughtful site planning and facility design precede 
rigorous municipal review of development on the subject property.  Appropriate 
protective measures must be employed and monitored closely during the 
construction and long-term operation of any new uses.   
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Appendix 1.  Invertebrates collected at each of five sampling 
stations in the Beaver Run watershed, 7 May 2013, and 
PADEP (2009) IBI metrics for the data. 
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Appendix 2.  Flowing Waterbody Field Data Forms and Water 
Quality Network Habitat Assessment for five sampling 
stations in the Beaver Run watershed, 7 May 2013. 

 
For each station there are four pages of data. 
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Appendix 3.  2011 comments from Delaware County natural heritage 
inventory concerning Beaver Valley Woods, pages 104-110 
(Pennsylvania Natural Heritage Program 2011). 
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Schmid & Company, Inc., Consulting Ecologists 

1201 Cedar Grove Road 
Media, Pennsylvania  19063-1044 
(610) 356-1416   FAX:  (610) 356-3629 

www.schmidco.com 

     7 November 2013     
Cosmo Servidio      John A. Arway 
Regional Director, Southeast Regional Office  Executive Director 
PA Department of Environmental Protection   PA Fish & Boat Commission 
1 East Main Street      1601 Elmerton Avenue 
Norristown, Pennsylvania  19401    Harrisburg, Pennsylvania  17110 
 
In re:  Attained Use Determination Needed  ---  Special Protection Trout Waters 
 
Gentlemen: 
 
On behalf of the Beaver Valley Conservancy, this letter transmits current information 
relevant to determinations that will have to be made regarding the attained uses of 
certain headwater streams in Concord Township, Delaware County, Pennsylvania, 
where discharge permits are expected to be sought for proposed development.  It is 
the hope of the Conservancy that the Department will undertake its own analyses, in 
concert with the Commission, to confirm the regulatory status of the subject streams, 
so that permit decisions can be made timely based on accurate information.   
 
In addition, the Department’s findings on attained uses would be of value to 
Concord Township as it considers the requested major rezoning of lands kept for 
many years in conservation uses in order to accommodate proposed 
development.  The information also will be useful to developers as they finalize 
their plans for new commercial and intensive residential construction.  Most of 
the land proposed for development is part of the Beaver Valley Woods identified 
by the Western Pennsylvania Conservancy as a focus Natural Heritage Inventory 
site having core interior forest habitat of high significance and a posted wildlife 
refuge in Delaware County.  The site’s developers have not yet resolved any of 
the potential conflicts with records of numerous onsite species deemed 
Threatened or Endangered, as indicated by the Pennsylvania Natural Heritage 
Inventory database. 
 
The land in question consists of about 323 acres in the southwestern corner of 
Concord Township.  The land extends southeast from Smithbridge Road to the 
boundary of New Castle County and from US Route 202 west to the boundary of 
Chadds Ford (formerly Birmingham) Township, Delaware County.  It is approximately 
bisected northeast-southwest by the northern section of Beaver Valley Road.   
 
All streams here are part of the Beaver Run (Beaver Creek) watershed and drain 
to the Brandywine Creek en route to the Christina River and Delaware Bay.  
Some, but not all, of the onsite permanent streams are shown on the National 
Hydrography Dataset reproduced on the Department’s eMapPA geographical 
information system database.   
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All of the onsite and nearby streams in Beaver Valley are currently designated by 
the Department for Warm Water Fishery use (25 Pa. Code Chapter 93), but some 
maintain naturally reproducing trout populations.  The Department’s database 
indicates that all of the streams also offer habitat for migratory fish and that all are 
listed as “attaining” streams supporting designated uses.  Some of the onsite 
streams appear from our 2013 macroinvertebrate sampling to warrant recognition 
of Special Protection attained uses, according to numerical results from using the 
Department’s 2009 Index of Biotic Integrity calculation.  The Conservancy’s work 
employing the Department’s protocol included laboratory identification of 
macroinvertebrates to the genus level.  Special Protection attained use status must 
be confirmed prior to issuance or registration of any permits affecting the Beaver 
Valley streams that have emerged as candidates for Special Protection, and 
proper steps taken to prevent their degradation (25 Pa. Code 93.4c).  The lower 
section of Beaver Run just across the Delaware State line in New Castle County is 
a designated trout stream and is stocked with trout by the Delaware Department of 
Natural Resources and Environmental Control.   
 
The “south branch” of Beaver Run (UNT 00006) also appears on Delaware’s 
2010 Clean Water Act Section 303(d) list of non-attaining streams as a result of 
biological and habitat stressors.  Our 2013 macroinvertebrate sampling, reported 
here, confirmed the non-attaining status of some of the onsite streams using the 
Department’s 2009 Index of Biotic Integrity.  The Department should update its 
information on non-attainment status of Beaver Valley streams and prepare Total 
Maximum Daily Load allocations for streams that warrant such in order to 
maintain and improve their current water quality.  Particular attention should be 
given to temperature effects from the numerous stormwater detention basins 
proposed to receive runoff from new impervious surfaces. 
 
Widespread development in recent decades has led to impairment in many 
streams throughout the Brandywine Creek watershed.  The Department needs to 
exercise particular vigilance here to prevent degradation of the streams of 
Beaver Valley.  To that end we attach a copy of our recent report that provides 
the field and laboratory data from 2013 stream sampling in the context of 
available environmental information. 
 
Kindly keep us informed of progress toward completing attained use determinations 
for the streams now at risk from proposed development in Beaver Valley. 
 
       Yours truly, 

                                                                 
       James A. Schmid, Ph. D. 
       President 
Enclosure 
 
cc: Beaver Valley Conservancy 
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