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SECTION 2.0 ENVIRONMENTAL SETTING 
 
The APE is a 4.5-mile long linear alignment in Election District 1, Cecil County, Maryland, and 
Appoquinimink and St. Georges Hundreds, and the Town of Middletown in New Castle County, 
Delaware (see Figures 1.1-1.4). The APE and vicinity have historically been, and for the most part 
remain, agricultural in nature. The APE and its vicinity have been called “The Levels” since the early 
eighteenth century because of its flat and level topography (Bralley 2008; Cecil County Land Surveys 
1724). Recently constructed commercial development in the vicinity includes large retail stores and 
shopping centers north of the APE, furniture, lumber, and farm equipment stores near the 
intersection of Warwick Road and U.S. Route 301, a truck stop near the Levels Road intersection, 
and gasoline service stations along U.S. Route 301. Residential development is limited in much of 
the APE but older residences were noted along Middle Neck and Warwick Roads and Strawberry 
Lane. Recent residential developments have been constructed north of the APE. Nineteenth century 
farmhouses are still standing along U.S. Route 301 (see Figures 2.1-2.5).  
 
The northern end of the APE is bisected by two streams. One is the headwaters of the Sandy 
Branch, a tributary to the Great Bohemia Creek and the other is an unnamed tributary to the Great 
Bohemia Creek (see Figures 1.2, 2.1, 2.3). The headwaters of Sandy Branch are located south of 
Levels Road, and the unnamed tributary crosses U.S. Route 301 between Middle Neck and Warwick 
Roads. Both steams sit well above the head of tide, and are not within the navigable portions of the 
drainage. The confluence of the Sandy Branch with the Great Bohemia Creek is approximately one 
mile to the northwest of portions of the APE. The Great Bohemia Creek joins the Little Bohemia 
Creek to form the Bohemia River, approximately 4.5 miles northwest of the APE. The Bohemia 
River empties into the Elk River approximately nine miles northwest of the APE, and the Elk River 
in turn empties into the Chesapeake Bay at Turkey Point, at the tip of a point of land called Elk 
Neck, approximately 12 miles west of the APE.  The streams that bisect the APE are deeply incised 
downstream of the APE, and may have been larger in the past, but are now small and ephemeral in 
the APE. 
 
At the southern end of the APE, one ephemeral headwater tributary of the Sassafras River and 
associated wetlands bisects the APE (see Figures 1.2, 1.3b). The tributary joins another unnamed 
tributary approximately 3,200 feet southwest of the APE, which in turn empties into the Sassafras 
River approximately 1.5 miles southwest of the APE. Another tributary of the Sassafras River is 
approximately 1,800 feet south of the APE. The Sassafras River empties into the Chesapeake Bay 15 
miles southwest of the APE. The Elk, Bohemia, and Sassafras Rivers are estuarine and close to the 
Chesapeake Bay. The upper bay near the mouth of its main tributary, the Susquehanna River, and its 
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estuaries such as the Elk River, have relatively low salinity when compared to the lower bay closer to 
its mouth in the Atlantic Ocean (Dent 1995; Lowery 2002, 2003). Areas of tidal marsh as well as 
high bluffs and sand beaches fringe the Great Bohemia Creek and the Elk, Bohemia, and Sassafras 
Rivers. Headwater tributaries of the Appoquinimink Creek in the Delaware Bay drainage are 
approximately one mile east of the APE. 
 
The APE is located within the Upper Peninsula Geographic Zone, and within the Mid-Peninsular 
Drainage Divide Zone of the High Coastal Plain of Delaware (see Figure 2.6). Topography in the 
Mid-Peninsular Drainage Divide Zone is gently rolling with minimal elevation differences in this 
area separating the headwater streams of drainages emptying into the Delaware and Chesapeake 
Bays. It also contains areas of poorly drained wetlands divided by low sandy ridges and bay/basin or 
seasonal pond features (Custer 1984: 26; Kellogg 1992; A.D. Marble & Company 2006a: 4). 
Although considered part of the Mid-Peninsular Drainage Divide Zone, the APE is situated in the 
headwaters of the Chesapeake Bay watershed. 
 
The APE contains gently rolling topography ranging from approximately 50 feet (close to streams) 
to approximately 80 feet (close to the intersection of Middle Neck Road and U.S. Route 301) above 
mean sea level (AMSL), with most of the APE in the 60-70 feet AMSL range. No major 
topographical features or eminences are present, but slight elevations or knolls were noted in 
portions of agricultural fields (see Figures 1.2, 1.3a, 1.3b, 2.1-2.5).  No apparent sand ridges or 
bay/basin features were noted within the APE. Wetlands or poorly drained areas are located in the 
southern portion of the APE. The Upper Peninsula Geographic Zone, the largest geographic area in 
the state, formerly contained hardwood forests and became primarily agricultural during the 
nineteenth century (Ames et al. 1989).  
 
Surficial deposits approximately 10 to 30 feet thick within the APE are attributed to middle 
Pleistocene Columbia Formation, and consist of fine to coarse yellowish- to reddish-brown quartz 
sands and gravels cross-bedded with clayey silt (Pickett and Spoljaric 1971; Ramsey 2005; A.D. 
Marble & Company 2006a: 4). This formation was deposited during colder portions of the middle 
Pleistocene based on pollen cores. Reworking of these sandy sediments has resulted in a flat 
landscape with low-lying linear ridges trending northwest to southeast. Scattered upland dunes and 
circular bay/basins with sandy rims, also called Carolina Bays, identified in other portions of the 
Mid-Peninsula Drainage Divide are believed to be the result of windy conditions and freeze-thaw 
features during glacial periods in non-glaciated areas (e.g., Custer 1984; Egghart 2008; Lowery 2003). 
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In the majority of the APE, the Paleocene (Tertiary) Hornerstown Formation, consisting of gray, 
green, reddish-brown highly glauconitic fine to medium sand with silt, is found underlying the 
Columbia Formation. In the southern portion of the APE, the similar Paleocene (Tertiary) 
Vincentown Formation, which consists of gray green reddish-brown fine to coarse highly quartzose 
glauconitic silty sand, underlies the Columbia Formation (Pickett and Spoljaric 1971). These 
formations are underlain by bedded sediments and crystalline basement rocks. Erosion of overlying 
soils and sediments has exposed cobbles and rocks of the Columbia Formation in areas of the APE 
and its vicinity. These cobbles may have been attractive to Native Americans as sources of lithic 
materials in the area given the lack of rock outcroppings or quarry sources in the immediate vicinity 
of the APE (A.D. Marble & Company 2006a; Custer and Galasso 1980; Jay Custer, personal 
communication December 18, 2008; Darrin Lowery, personal communication November 15, 2008).  
 
Exposures of Columbia Formation gravels indicate the shallowness of surface soils and the degree 
of erosion within the APE (Hayes 2009). Although no rock outcroppings or quarry sources are 
noted in the immediate vicinity of the APE, quartz, quartzite, and various sedimentary cobbles of 
various sizes were noted in agricultural fields, woods and in streams within and near the APE. 
Locally available rocks in northern New Castle and Cecil Counties and nearby areas include jasper, 
ironstone, steatite, quartz, and chalcedony. These lithic materials come from sources in the 
Piedmont and High Coastal Plain north of the APE such as outcroppings of the Delaware 
Chalcedony Complex and ironstone outcrops near Herring Island (Custer et al. 1986, Custer 1989: 
209, 236; Lowery 2002; Ward and Custer 1988; Ward 1988; Ward and Doms 1984).  
 
Soils in the New Castle County portion of the APE are part of the Matapeake-Sassafras Association, 
nearly level to steep, well-drained soils on uplands in the western part of New Castle County 
(Matthews and Lavoie 1970). In the Cecil County portion of the APE, the soils are from the similar 
Matapeake-Butlertown Association, nearly level to gently sloping, well- to moderately well-drained 
soils on broad uplands on the coastal plain (Anderson and Matthews 1973), (see Figure 2.7).1  Both 
well-drained and wetlands soil types are located within the APE (Table 2.1).   
 
 
 
 
 
 
 
 
 
1 The U.S. Department of Agriculture’s online Web Soil Survey (websoilsurvey.nrcs.usda.gov) was unavailable for New 
Castle and Cecil Counties as of December 2008. 
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  Table 2.1:  Soil series within the project corridor. 
 New Castle County, DE Cecil County, MD 

Wetland or poorly 
drained soils 

Mixed Alluvial Land: Mv
Fallsington loam: Fs 

Othello silt loam: OhA 
Barclay silt loam: BcB 
Leonardtown silt loam: LoA 
Fallsington loam: FmA 

Upland, well-drained soils 

Matapeake silt loam: MeA, MeB2, MeC2, 
MeC3 
Sassafras sandy loam: SaB2, SaC3, SmE 
Woodstown loam: WsA 

Keyport silt loam: KpB2
Matapeake silt loam:  MnB2  

 
Within the New Castle County portion of the APE, specific soils are mapped as: 
 
1) Matapeake soils: These are deep well-drained soils on uplands. This soil series is found in much of 
the northern portion of the APE and includes Matapeake silt loam, zero to two percent slopes 
(MeA), found in large patches along the roadway, in the northern section, north of Warwick Road, 
and south of Middle Neck Road; Matapeake silt loam, two to five percent slopes, moderately eroded 
(MeB2), found north of Middle Neck Road, and around the intersection with Warwick Road; 
Matapeake silt loam, five to ten percent slopes, moderately eroded (MeC2), found in a small patch 
near Levels Road; and Matapeake silt loam, five to 10 percent slopes, severely eroded (MeC3), found 
in a small patch at the northern end of the APE. 
 
2) Mixed Alluvial Land (Mv), found on floodplains and along tributaries in the northern and middle 
portion of the APE. 
 
3) Sassafras soils: These are sandy, deep well-drained soils on uplands. This series within the APE 
includes Sassafras sandy loam, two to five percent slopes, moderately eroded (SaB2), in a small patch 
at the northern end of the APE (soil includes areas of a few gullies and gravelly spots); Sassafras 
sandy loam, five to 10 percent slopes, severely eroded (SaC3), in a small patch at the northern end of 
the APE, (consists mostly of subsoil with gullies and gravelly spots); and Sassafras and Matapeake 
soils, 15-30 percent slopes (SmE), silty and sandy thin, variable soils, found in a small patch at the 
northern end of the APE. 
 
4) Woodstown loam, zero to two percent slopes (WsA), is found in small patches at the northern, 
central, southern portions of the APE and are deep, moderately well drained soils on uplands. 
 
5) Fallsington loam (Fs) dominates the southern portion of the APE and is found in a small pocket 
near Warwick Road and north and south of Strawberry Lane, and consists of poorly drained soils in 
upland flats in the southern part of New Castle County. 
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In the Cecil County portion of the APE, the specific soils in the APE are mapped as (see Figure 2.2, 
Table 2.1):  
 
1) Othello silt loam, zero to two percent slopes (OhA),  nearly level to gently sloping, poorly drained 
soils on upland flats. 
 
2) Keyport silt loam, two to five percent slopes (KpB2), nearly level to moderately sloping, 
moderately well drained soils on uplands.  
 
3) Matapeake silt loam, two to five percent slopes, moderately eroded (MnB2), well-drained, found 
on uplands, and has lost part of the upper surface layer. 
 
4) Barclay silt loam, two to five percent slopes (BcB), consisting of nearly level to gently sloping soils 
on uplands that are somewhat poorly drained. 
 
5) Leonardtown silt loam, zero to two percent slopes (LoA), gray, nearly level to gently sloping, 
poorly drained soils. 
 
6) Fallsington loam, zero to two percent slopes (FmA), nearly level to moderately sloping, poorly 
drained soils on upland flats in the coastal plain.  
 
Generally well drained soils were found in the northern portion of the APE, with poorly drained 
soils in the south. A geomorphological investigation of the proposed Levels Road Stormwater 
Management Area northwest of the northern portion of the APE was within a landform that 
consisted of ancient eroded uplands where potential for prehistoric resources is likely to be shallow, 
and where there is little potential for deeply buried deposits. Geomorphologist Daniel Hayes (2009) 
examined maps of Section 3 and indicated that similar uplands were present in the northern portions 
of the APE. As such, it is believed that the potential for archaeological resources would be likewise 
shallow within the APE. Where surface disturbances, beyond those caused by plowing, have 
occurred, the sensitivity for archaeological resources is likely to be extremely low.  Hayes indicated 
that surface collection or shovel testing would be the best strategies for locating resources within 
these shallow deposits (Hayes 2009; Daniel Hayes, personal communication December 3, 2008). 
 
Mixed hardwood forest once dominated the area but for the last 300 years New Castle and Cecil 
Counties have been largely agricultural with stands of hardwood trees and wetlands vegetation in 
portions of the counties (Anderson and Matthews 1973; Matthews and Lavoie 1970).  
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The vegetation in the APE consists of agricultural fields recently planted in corn and soybeans with 
narrow hardwood wooded field breaks in much of the northern portions. Forested portions of the 
APE are found along watercourses. In the southern portions of the APE, oak dominated hardwood 
forest with a shrub understory of thorn bushes, greenbriar, poison ivy, and multi-flora rose areas are 
found south of Warwick Road, surrounding Strawberry Lane and into Maryland. Wetlands areas are 
found largely in the southern portion of the APE.  
 
Based on a consideration of hydrological, pedological, and surficial geological data, the potential for 
prehistoric sites is highest in the northern portion of the APE near the Sandy Branch and Great 
Bohemia Creek. These areas are dominated by well-drained Matapeake and Sassafras uplands soils 
where cultural material are likely to be found in shallow deposits within the plowed A-horizon and 
upper portions of the B-horizon. Further south and into Maryland well-drained soils are more 
limited but potential for prehistoric resources may be found in upland pockets adjacent to wetlands 
in relatively undisturbed wooded and agricultural areas.  




