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1. Reporttitle: Phase | Archaeological Identification Survey for State Bridge 503, St.
Anne's Church Road over the Norfolk Southern Railroad; Appoquinimink Hundred, New Castle
County, Delaware

2. Date: 10/13/2008

3. Author(s): Robert H. Eiswert

4. Consulting firm name and address: McCormick Taylor, Inc. 200 Continental Drive Newark,
DE 19713

5. Client agency: Delaware Department of Transportation

LOCATION

6. County (check as many as apply): [X] New Castle [ |Kent [ |Sussex
7. Nearest town(s): Middletown, DE

8. Physiographic and geographic zone(s): High Coastal Plain Section of the Atlantic
Coastal Plain Physiographic Province

PROJECT DESCRIPTION

9. Dates of fieldwork: July 9-21, 2008

10. Size of area covered: unitused: [Xacres [ ]hectares
project area: 4.43 surveyed area: 4.43

11. Project description (describe location and nature of project): The State Bridge 503
over the Norfolk Southern Railroad project involves the replacement of the existing three span, plate
girder bridge on a new alignment to the north of its existing position. In addition, the stormwater




retention basin in the southeast quadrant of the bridge will be upgraded and a construction staging
area in the northwestern quadrant of the bridge is proposed; both of these areas were included as
part of the archaeological area of potential effects (APE). The APE extends a maximum of
approximately 1400 feet to the west, 900 feet to the east, 225 feet to the north and 350 feet to the
south of the existing bridge. The APE includes both upland landforms and the T1 terrace of Deep
Creek. Deep Creek is located approximately 500 feet north of the existing bridge (outside of the
APE). The landforms in the northwest quadrant included an upland agricultural field and the
disturbed Middletown landfill; the southwest quadrant contained an agricultural field and lawns; the
northeast quadrant contained an upland lawn and the T1 terrace of Deep Creek; the southeast
guadrant contained lawns that exhibited disturbances associated with the construction of a modern
subdivision and its associated infrastructure. Soils within the project area include Matapeake silt
loam, 2-5% slopes (MeB2) on the uplands and Fallsington loam (Fs) on the alluvial settings.

RESEARCH DESIGN

12. Survey objectives: The objective of the survey was to identify all archaeological sites
that may exist within the APE.

13. Survey methods (describe both field and background research methods): Prior to
the archaeological fieldwork, background research was undertaken to assess the
potential for findings sites. This involved the review of site data obtained at the Delaware
SHPO, historic maps obtained at the Delaware Public Archives, aerial photographs
provided by DelDOT, and published works and CRM reports relevant to archaeological
site locations. A geomorphological evaluation of the State Bridge 503 APE was also
undertaken to provide data regarding archaeological potential. Based on the results of
this research, prehistoric archaeological potential was considered high, therefore the
State Bridge 503 APE was investigated through the excavation of STPs at a 15 meter
interval or TUs at a 30 meter interval. (Ground surface visibility was low due to the
presence of corn or hay in the agricultural fields and the forested nature of the Deep
Creek T1 terrace.) Areas exhibiting modern disturbances were not subjected to
subsurface archaeological investigations. All of these tests were hand excavated by
natural stratigraphy. The STPs measured 0.57 meter in diameter. Arbitrary 0.10 meter
(0.3 foot) levels were employed in the TUs excavated within the APE for greater control of
stratigraphic contexts and artifact distribution. All of the excavated soils were screened
through % inch hardware cloth. All subsurface excavations extended to at least 0.10
meters (0.3 feet) into the sterile subsoil. Radial STPs were placed at 5 meter intervals
around shovel tests containing prehistoric artifacts.

14. Expected site types for this area (cite earlier surveys & known nearby resources,
information from historic maps or research): Examination of the Delaware SHPO'’s
archaeological site maps indicated that no archaeological sites are recorded within or adjacent
to the APE for the State Bridge 503 APE. The nearest recorded archaeological sites in the
vicinity of the APE are 7NC-F-32 and 7NC-F-33. These sites are located between 0.8 and 1.3
kilometers (0.5 and 0.8 miles) east of the State Bridge 503 APE on lower slope settings within
100 meters (328 Feet) of Deep Creek, a third-order tributary of the Appoquinimink River.




Although both sites produced Native American artifacts, temporally diagnostic artifacts were
not recovered. In order to assess the likelihood that a Native American site would be located
within the APE, data on 21 archaeological sites mapped in the Appoquinimink drainage on the
Middletown U.S.G.S. quadrangle was examined. This sample includes 17 Native American sites
which were all identified through surface collection. The temporal affiliation of most of these
sites is unknown (N=11). For the remaining six sites, Woodland | occupations are known for
two, unspecified Woodland period occupations are known for three, and Archaic occupations
are known for one. In terms of site setting with respect to permanent streams, 10 of the 17 sites
are located within 100 to 300 meters (328 to 984 feet) of first-order Appoquinimink River
tributaries. Landscape settings for these 10 sites include lower and middle slopes (N=6) and
interfluvial flats overlooking these tributary streams. A portion of the State Bridge 503 APE is
located on the floodplain of a first order segment of Deep Creek. Although none of the 17
archaeological sites examined appear to be located on floodplains, regional models of site
location suggest these landforms were favored Native American settlement areas if they were
well drained. In terms of previous predictive models for Native American site locations, the APE
is mapped in an area of high site probability in Custer et al. (1984). Based on LANDSAT
imaging, this predictive model assigned higher probability values to areas of well drained soils
adjacent to 1) poorly drained soils (i.e. wetlands, bay/basin features), and 2) permanent water
sources. A more recent GIS-based predictive model (Baublitz et al. 2006) utilized many of the
same criteria. Highest probability weighting was assigned to areas with 150 meters (492 feet)
of a permanent stream, areas within 100 meters (328 feet) of a springhead, areas within 100
meters (328 feet) of a confluence, and areas within 100 meters (328 feet) of a wetland.
Although the APE would not receive the highest probability ratings within Baublitz et al’s
model, it should be noted that this model has not been thoroughly evaluated through field
testing. The background research regarding the potential for locating historic archaeological
resources focused on the history and development of the project area. Review of the 1849 Ray
and Price map of Appoquinimink Hundred, the 1868 Beers maps of Appoquinimink Hundred,
and the 1931 Smyrna, Delaware USGS Quadrangle indicate that no historic buildings lie within
the APE. The landform between the existing St. Anne’s Church and the project APE currently
contains a cemetery that is located within the original 10 acre tract of land that was granted to
the St. Anne’s Episcopal Church in 1704 (Scharf 1888: 1020). According to the original deed in
possession of St. Anne’s Church, the vacant parcel of land which lies between the existing
cemetery and the project APE was acquired by the church from the Delaware Railroad
Company in 1919. For this reason it is unlikely that unmarked graves lie within the
archaeological APE, although the sensitivity of locating historic archaeological resources in the
northeast quadrant is heightened due to the presence of the cemetery and the long standing
presence of the church.

RESULTS and RECOMMENDATIONS

15.

Fieldwork (describe survey; add maps as needed): A total of 98 STPs and two 1x1
meter units were excavated within the State Bridge 503 APE. Areas exhibiting modern
disturbances were not subjected to subsurface archaeological investigations (see
attachment C). The northwestern quadrant of the APE was planted in corn at the time of
the Phase | survey. Shovel tests 1-49, 42A, 42B, 42C and TUs 1 and 2 were excavated




16.

in this area. The profiles for STPs 1-49 and TU 2 consisted of a yellowish brown (10YR
5/4) sandy silt loam plowzone overtop a gravelly light yellowish brown (10YR 6/4) sand
loam C horizon. The profile for TU 1 exhibited an initial yellowish brown (10YR 5/4)
plowzone which was underlain by a 0.47 meter thick silt loam Bw horizon and relict lateral
accretion deposits, respectively. Shovel tests 51-65 were excavated in the northeastern
guadrant of the APE on the T1 terrace of Deep Creek. This landform was forested and/or
covered in thick brush at the time of the Phase | survey. Pedestrian reconnaissance of
this landform during the geomorphological evaluation revealed that the ground surface of
the T1 terrace is flood scoured. This is evidenced by the presence of a number of deep
swales that cut through the terrace, especially in proximity to Deep Creek. The swales
are bounded by higher, preserved portions of the terrace. Shovel testing on the T1
terrace investigated both the swales (STPs 53 and 54) and the higher preserved ridges
(STPs 51-52 and 55-65) of the T1 terrace. Shovel test 57 is representative of the tests
excavated on the preserved ridges. It contained an initial brown (10YR 4/3) silt loam A
horizon that was 0.06 meter (0.2 foot) in thickness that, in turn, overlaid the 0.26 meter
(0.85 foot) thick dark yellowish brown (10YR 4/6) silty sand Bw horizon and the brownish
yellow (10YR 6/8) gravel laden lateral accretion deposits, respectively. Shovel test 54 is
representative of the STPs excavated within the swales. It revealed a thick (0.27 meter
[0.89 foot] in depth) very dark grayish brown (10YR 3/2) cobble laden A horizon that
rested on the yellow (10YR 7/8) sand subsoil. Shovel tests 66-71 were excavated within
the lawn to the southwest of the St. Anne’s Church Cemetery. This set of STPs revealed
a profile consisting of a relatively thin A horizon (0.10 meter [0.32 foot] in average
thickness) overtop the brownish yellow (10YR 6/6) silty sand C horizon. Shovel tests 72 -
95 were excavated in the southwest quadrant of the APE. Shovel tests 72-78 fell in the
front yard of residential properties and STPs 79-95 were excavated on the northern edge
of a recently harvested hay field. This set of STPs exhibited a dark yellowish brown
(10YR 4/4) to yellowish brown (10YR 5/4) silt loam Ap horizon overtop the gravelly light
yellowish brown (10YR 6/4) to brownish yellow (10YR 6/6) sand loam C horizon.

Artifacts (describe any found; identify location; explain why determined not to be a
site): A total of 824 historic artifacts and one prehistoric artifact were recovered from the State
Bridge 503 APE. A total of 369 artifacts were recovered from the STPs excavated in the
northwest quadrant. All of these artifacts were recovered from the Ap horizon (Stratum I). The
vast majority (91%) of these finds consisted of either modern or unidentifiable bottle glass
(n=246), coal (n=69), or slag (n=20). Obviously modern artifacts such as plastic (n=1),
Styrofoam (n=3), and aluminum can fragments (n=2) were also bagged. A light scatter of
nineteenth century domestic artifacts was recovered. These included one piece of pearlware
and one piece of whiteware in STP 1; one piece of whiteware in STP 2; five fragments of oyster
shell in STP 7; one piece of whiteware in STP 9; one piece of whiteware in STP 36; and one piece
of whiteware in STP 40. Architectural items included four pieces of brick in STP 2; two pieces of
window glass and one piece of brick in STP 4; two pieces of brick in STP 7; one cut nail in STP &;
one piece brick and one piece of window glass in STP 9; one piece of brick and two pieces of
window glass in STP 11; and one piece of brick in STP 40. All of the artifacts in TUs 1 and 2 were
recovered from the Ap horizon as well. A total of 30 artifacts were recovered TU 1; these
included 18 coal fragments, seven pieces of slag and five pieces of modern bottle glass. Test
Unit 2 contained 12 pieces of coal, one piece of bottle glass, and one sherd of whiteware. The
majority of the historic artifacts recovered in the northwest quadrant were manufactured in the
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twentieth century. In addition, the artifacts attributable to the nineteenth century were low in
density and not associated with any historic resources or features. Therefore, the recovered
historic artifacts were interpreted as either random twentieth century discard or as historic field
scatter and were not considered to constitute an archaeological site. Just one prehistoric
artifact was recovered in the northwest quadrant. This was an untyped incomplete/broken
straight stemmed jasper projectile point found in STP 42. Due to the recovery of the projectile
point, STP 42 was then bracketed with STPs spaced at 5 meter (~16.4 foot) intervals to the west
(STP 42A), to the north (STP 42B), and to the east (STP 42 C). (No radial STP was excavated to
the south due to St. Anne's Church Road.) No additional prehistoric artifacts were recovered
from the radial shovel tests, therefore the projectile point was considered an isolated find, and
did not constitute an archaeological site. In the northeast quadrant, the artifacts recovered
from the T1 terrace included two pieces of coal, one piece of slag, and one piece of window
glass from Stratum | and one piece of redware and two railroad spikes from Stratum Il in STP 50;
15 pieces of slag, five pieces of colorless glass, and two pieces of coal from Stratum | in STP 51;
four pieces of charcoal, one piece of coal, and one piece of slag from Stratum | in STP 52; three
pieces of coal, two pieces of brick, one chunk of mortar, one piece of slag, and one piece of
colorless bottle glass from Stratum I in STP 54; 58 pieces of brick and eight pieces of coal from
Stratum Il in STP 55; 13 pieces of coal and nine pieces of slag from Stratum Il in STP 56; two
pieces of coal from Stratum Il in STP 57; eight pieces of coal, seven pieces of brick, and one
chunk of mortar from Stratum Il in STP 58; 11 pieces of coal, six pieces of charcoal, three pieces
of brick, and two pieces of slag from Stratum | in STP 59; and 17 pieces of bottle glass from
Stratum Il in STP 62. Due to the lack of known historic resources in this area, these finds were
interpreted as being associated with the adjacent railroad, the Middletown dump, or random
discard; therefore the artifacts recovered from this portion of the APE were not considered to
constitute an archaeological site. Shovel tests 66-71 were excavated with the lawn to the
southwest of the St. Anne’s Church Cemetery. All of the artifacts were recovered from the A
horizon. These included four pieces of bottle glass and three pieces of coal from STP 66; three
brick fragments and two pieces of bottle glass from STP 69; and three pieces of bottle glass
from STP 69. Because the recovered artifacts appear to represent random discard, they were
not considered to constitute an archaeological site. A total of 211 artifacts were recovered
from the southwest quadrant. Aside from one piece of whiteware in STP 78, one piece of
whiteware and one piece redware in STP 94, and three pieces of whiteware and a pipe bowl
fragment found in STP 95, the recovered artifacts dated mostly to the twentieth century and
consisted primarily consisted of bottle glass (n=186). Other artifacts included coal, bottle caps,
brick, window glass, a rubber ring, and beer cans. Because the nineteenth century artifacts
recovered in the southwest quadrant were low in density and not associated with any historic
resources or features, they were interpreted as historic field scatter and were not considered to
constitute an archaeological site.

Recommendations: No archaeological sites were identified within the State Bridge 503
over the Norfolk Southern Railroad APE, therefore no additional archaeological
investigations are recommended for the project. McCormick Taylor, Inc. recommends that
the jasper projectile point, nineteenth century ceramics, and a 5% sample of the brick be
retained for curation. Based on consultation with the Delaware SHPO and DelDOT, it was
determined that the mortar, nails, window glass, lighting and tumbler glass, and a sample of
indeterminate vessel glass should be submitted with the collection as well.
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18. Attachments checklist:

X bibliography

D location map (USGS or equivalent)

<] detailed map(s) (project plans and/or field survey map)

DX historic map(s) (list) 1849 Rhea & Price; 1868 Pomeroy and Beers; 1931 Smyrna, DE
USGS Quadrangle

e. X photographs of general project/surveyed area

f. [X table of collection units and/or excavated tests

g. X soils map(s)

ooop

Others (list, if any): Attachment h. Geomorphological Evaluation; Appendix i. Tetra
Tech's Summary of Test Pit Investigations; Attachment j. artifact inventory
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Attachment C

Detailed Survey Maps
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Historic Maps
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Attachment E

Photographs of the Project Area




Photograph 1: Lawn west of the St. Anne’s Church Cemetery in the northeast
quadrant, facing northeast.

Photograph 2: T1 floodplain in the northeast quadrant, facing north.



Photograph 3: Disturbance associated with the Cricklewood Subdivision in the
southeast quadrant, facing west.

Photograph 4: Disturbance associated with the storm water management pond in
the southeast quadrant, facing east.



Photograph 6: Landfill in the northwest quadrant, facing northwest.



Photograph 7: Landfill in the northwest quadrant, facing northwest.

Photograph 8: Agricultural field in the northwest quadrant, facing west.



Photograph 9: Lawns in the southwest quadrant, facing northeast.

ke

Photograph 10: Agricultural field in the southwest quadrant, facing southwest.
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Table Summarizing Testing Results




Attachment F: Table of Collection Units and Excavated Tests

Project: Phase | Archaeological Identification Survey for the State Bridge 503, St. Anne’s Church Road over the Norfolk Southern Railroad

Project; Appoquinimink Hundred, New Castle County, Delaware

Survey Unit/Test
Type*

Testing Interval

Representative
Unit/Test

Representing
Units/Tests

Data

STP

15 meter

STP 1

STPs 1-49, 42A, 42B,
42C, TU 2

10YR 5/4 sandy silt loam Ap; depth O-
0.33 meter bgs
10YR 6/4 sand loam C; depth 0.33-
0.43 meter bgs

STP

15 meter

STP 85

STPs 66-71, 79-95

10YR 5/4 silt loam Ap; depth 0-0.29
meter
10YR 6/6 sandy loam C; depth 0.29-
0.39 meter bgs

STP

15 meter

STP 54

STPs 53, 54

10YR 3/2 silt loam cobble laden A,
depth 0-0.27 meter bgs
10YR 7/8 sand C; depth 0.27-0.37
meter bgs

STP

15 meter

STP 57

STPs 51, 52, 55-65

10 YR 4/3 silt loam A; depth 0-0.06
meter bgs
10 YR 4/6 silty sand Bw; depth 0.06-
0.32 meter bgs
10 YR 6/8 gravel laden lateral
accretion deposits; depth 0.32-0.42
meter bgs

TU

30 meter

TU1

TU1

10YR 5/4 silt loam Ap; depth 0-0.34
meter bgs
5YR 5/6 silt loam Bw; depth 0.34-0.81
meter bgs
10YR 5/8 cobbly sand lateral accretion
deposits; depths 0.81-0.91 meter bgs

*Controlled Surface Collection (CSC), Shovel Test Pit (STP), Test Unit (TU), Mechanical Strip (MS), Backhoe Trench (BT), Below Ground Surface (bgs)
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Soils Map
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Geomorphological Evaluation




Geomorphological Investigations at the Proposed St. Annes Church Road and Bridge

Renovation and Relocation Project, New Castle County, Delaware
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1.0 INTRODUCTION

1.1 General
This study involved a geological/geomorphological examination of the proposed

DelDOT 1-503 St. Annes Church Road and Bridge Renovation and Relocation Project, New
Castle County, Delaware. Geoarchaeological investigations were completed under the
direction of Dr. Frank J. Vento, PG-001831-G, Clarion University of Pennsylvania, Clarion,

Pa. 16214, subconsultant for McCormick-Taylor, Inc.

1.2 Location and Description of Project Area
The St. Annes Church Road and Bridge Renovation and Relocation Project is

situated in the town of Middletown, Delaware (Figure 1). The project entails realignment of
the existing road to the northwest and construction of a new bridge to the north of the
existing span. The principal landforms within the project area include the valley bottom of
Deep Creek and a rolling upland surface capped by Pleistocene age sands and gravels of the
Columbia Formation. Locally, the Columbia Formation is disconformably underlain by
glauconitic sands of the Paleocene Age. Elevations within the project area range from 18.3
m (60 ft) just west of the cemetery along St. Annes Church Road to approximately 3 m (10
ft) above sea level along the thalweg of Deep Creek.

Deep Creek proper, the principal drainage line within the project area, flows due east
to its confluence with Silver Creek/Lake. From its artificial impoundment just downstream
from its confluence with Deep Creek, Silver Creek continues flowing east to its confluence
with Delaware Bay. The gradient along Deep Creek is approximately 1.5 m (5 ft) per mile.

The steep entrenched (or incised) character of Deep Creek is resultant from the low (91.4
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Figure 1. Map showing project area location along St. Annes Church Road and Deep Creek. (Map
adapted from www.trails.com).

m/300 ft or more) late Wisconsin age sea level stand present during the Woodfordian Stade.
In response to rapid sea level lowering, Deep Creek and Silver Creek responded by deeply
incising their channels to keep pace with the drop in sea level. Since the initial phase of
deglaciation (circa. 15,000 yrs B.P.), sea level has risen resulting in the drowning of
Delaware Bay. Given the downstream control on Deep Creek and Silver Creek by
Delaware Bay, these streams also stabilized their channels by approximately 6,000 yrs. B.P.
This stabilization or graded condition allowed for a lower gradient, the development of a
meandering channel habit, and the initiation of Holocene vertical accretion/aggradation of

the valley bottom zone of Deep Creek.
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1.3 Purpose of Investigation
The objectives of the geomorphology study was to: 1) identify the various

landforms and associated soils present within the project area, 2) discuss sediment supply,
sediment provenance (aeolian vs. fluvial) and modes of sediment transport that have
operated, and are operating, within the study area, 3) determine the age(s) of the soils
present on the valley bottom of Deep Creek, as well as on the flat upland surface bordering
St. Anne’s road, 4) identify areas of prior disturbance, if present, and 5) determine the
depths to which testing should extend to ensure the recovery of any and all potentially

significant cultural resources.

1.4 Scope of Investigation
This investigation was performed by Dr. Frank J. Vento, Professor, Department of

Geography and Geology, Clarion University of Pennsylvania. The study included a review
of both general and specific references of the bedrock geology and quaternary history of the
project area. In addition, topographic maps, geologic reports, hydrologic information and
aerial photographs were reviewed. Field investigations were initiated on 21 April 2008 and
included a pedestrian surface reconnaissance of the study area. In addition to the pedestrian
walk-over, a number of deep, 4 inch bucket auger probes were emplaced along the project
area corridor (Figure 2). The objective of the auger probes was to examine the full range of
soils present on the various landforms identified during the pedestrian reconnaissance. All
of the auger probes were excavated into culturally sterile lithostratigraphic units of the
Columbia Formation or, in the case of the valley bottom zone, into coarse grained vertical
and lateral accretion deposits which have no potential to contain in situ prehistoric cultural

resources.
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O =auger probe

Figure 2. Note the approximate locations of auger probes emplaced throughout the project area.

2.0 PERTINENT ENVIRONMENTAL BACKGROUND INFORMATION

2.1 Physiography and Geomorphology
The St. Annes Church Road and Bridge Renovation and Relocation project area is

situated in the Embayed Section (Lower Shore of Delaware) of the Atlantic Coastal Plain
physiographic province. The Embayed Section extends from north of the Neuse River in
North Carolina to a somewhat debatable boundary near Cape Cod, Massachusetts
(Thornbury 1965), and is defined by the occurrences of submerged river valleys. From
Long Island, south to the James River in Virginia, this embayment reaches inland to the Fall
Line, which marks the contact of Coastal Plain sediments with older lithologies of the New
England and Piedmont physiographic provinces.

Post-glacial submergence along this reach of the Atlantic Coastal Plain resulted from

isostatic adjustments of the crust level due to ice-loading, concomitant with a rise in base
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level due to ablation of the late Wisconsin ice sheet. The degree of submergence diminishes
from north to south as evidenced by a northward decrease in the width of the Coastal Plain
and the altitude of its inner edge. North of Cape Cod, the Coastal Plain is completely

submerged and has become a portion of the continental shelf (Thornbury 1965:36).

2.2 Drainage and Hydrology
The drainage pattern of the Eastern Shore zone of the Embayed section is clearly

dendritic, with numerous external and internal links supplying the main stem of Delaware
Bay. The few streams in the region are deeply incised and exhibit valley bottom zones
which are often swampy or extensively flood scoured. The extensive flood scouring
observed along the valley bottom of Deep Creek is due to historic deforestation of the
upland surface which promoted rapid surface runoff, high discharges, and increased
sediment yields to stream in the region. In addition, there is a marked asymmetry in stream
length within the region, with the east-flowing drainage lines exhibiting a distinctively
longer course than those which flow in a westerly direction. This occurrence is due to the
fact that the east-flowing streams follow the east/southeast dip of the geologic units in the
region. Homoclinal shifting of drainage divides on the Eastern and Western Shores occurs
along the down dip direction.

As noted above, Deep Creek flows eastward to its confluence with Silver Creek.
The Holocene marine transgression, beginning approximately 11,000 years ago and
continuing today at a rate of 2 mm per year, was responsible for the drowning of Delaware
Bay and the lower reaches of Silver Creek. Until sea level stabilized around 6000 yrs. B.P.,

aggradation of the valley bottom of Deep Creek could not have been accomplished.
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Flooding within the study area is dependent upon variations in precipitation. The
highest discharges along Deep Creek occur during the late winter and early spring when
there is a water surplus and lowered rates of evapotranspiration, while lowest flow volumes
occur during the late summer and fall in association with decreased effective precipitation.
Sea level rise during the Holocene and historic deforestation of the study area has allowed
for increased surface runoff, higher sediment yields, and more frequent overbank
discharges. These conditions allowed for the emplacement of a variably thick package of
middle to late Holocene age, vertical-accretionary and colluvial deposits along the valley
bottom and lower valley slopes of the Deep Creek. Due to the effects of historic
deforestation, flooding along Deep Creek has removed much of the original middle to late
Holocene age vertical accretion deposits. Presently, on the valley bottom zone, long linear
erosional swales cut the terrace surface bordering Deep Creek. The terrace surface today
consists of elevated erosional outliers, which still contain some of the late to middle
Holocene age overbank deposits, but are then bound by deep, erosional swales comprised of

coarse grained sands and gravels.

2.3 General Geology
The Coastal Plain in New Castle County is composed wholly of generally

unconsolidated sedimentary deposits ranging in age from late Cretaceous to Holocene. The
strike of the deposits is generally northeast-southwest with dips of typically less than several
degrees to the east-southeast. Within the study area, the surficial deposits consist of more
than 20 m (66 ft) of oxidized sands and gravels of the Pleistocene age Columbia Formation

(Figure 3). The Columbia Formation is then underlain by a thick package of glauconitic
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sands ascribable to the Hornerstown Formation of Tertiary (Paleocene/Eocene) Age. Based
upon isopach thicknesses for the Columbia Formation, the Tertiary age glauconitic sands

occur between 3 m and 4 m (10 ft to 13.1 ft) below the active channel of Deep Creek, and

are not exposed in the project area.

Project location
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quartaow (fhe sanal sith sme sl

b\ HORKERSTOWN YORMATION
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A t
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Figure 3. Geologic map of the project vicinity. Isopach thicknesses (in feet) of the overlying
Pleistocene Columbia Formation are shown. (Adapted from Geology of the Middletown-Odessa Area,
Delaware, by Pickett and Spoljarie, 1971. Delaware Geological Survey, Geologic Map Series, No. 2)

2.4 Soils
Two mapped soil units occur within the project area. These include the mixed

alluvial land unit (Mv) and the Matapeake series. The mixed alluvial land soil unit occurs
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along the lower reach of Deep Creek and consists of variably textured alluvium. The source
of the alluvial material along the valley bottom of Deep Creek is material washed from the
Pleistocene Columbia Formation. Based upon the field study, it is clear that the mixed
alluvial soil unit on the valley bottom of Deep Creek is susceptible to flooding and has been
frequently inundated by historic flooding.

The Matapeake soil series is classed as prime farmland. This soil is well drained.
The slowest permeability within 60 inches is moderately slow. Available water capacity
is very high and shrink swell potential is low. This soil is not flooded and is not ponded.

The water table is deeper than 1.8 meters (6 feet).

2.6 Paleoenvironmental Reconstruction

2.6.1 Late Pleistocene
The major expansion of the Laurentide ice sheet took place beginning in the Late

Wisconsin stage at about 23,000 years B.P. In most of the northeastern United States the ice
sheet was in full retreat by approximately 14,500 years B.P. Over the next four thousand
years, there were several short-lived, small advances or pulses of the Laurentide ice sheet.
While New Castle County, Delaware was never glaciated, full-glacial and then late-
periglacial climatic conditions to the north and west would have had a profound impact on
eustatic sea-level changes, rates of weathering and mass-wasting, vegetation patterns, and
stream regime.

Bloom (1983) has proposed that during the late glacial maximum (18,000 B.P.) sea
level was lowered by 120 m +/- 60 m (394 ft +/- 197 ft), exposing large portions of the
continental shelves. In response to a lowered base level, streams like Deep Creek and Silver

Creek would have rapidly downcut (through temporary base level adjustment) to keep pace
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with the lower base level of Delaware Bay/River. The steep, entrenched valley profiles in
the region indicate a rapid phase of incision with minor lateral channel migration. The
sandy parent material, greater effective precipitation, and heightened stream
competence/capacity would have allowed for rapid rates of incision. This is clearly
evidenced at Deep Creek where the stream has down cut nearly 15 m (50 ft) in response to
the late Wisconsin low sea level stand. All of this incision was through unconsolidated
sands and gravels of Pleistocene and Tertiary age. Given the absence of any ice within New
Castle County, isostatic adjustments relating to ablation of the Laurentide ice sheet would
not have affected late Wisconsin or early Holocene rates of incision.

At the peak of glaciation, changes in radiation and insolation caused the jet stream to
split into two portions, with strong easterly winds occurring at the southern margin of the ice
sheet (COHMAP 1987; Ebright 1992). As noted by Ebright et al. (1988) these late glacial
weather patterns would have resulted in a decrease in sea water temperatures, increase in
sea-ice areas, and a decrease in seasonality in eastern North America. Brush (1986) places
the average land temperatures at 3 to 8 degrees Centigrade lower than present near the end
of the glaciation in the Chesapeake Bay area. Other authors have argued (Webb and
Bartlein 1988; Knox 1983; Vento, Rollins, Raber et al. 1992) that it was not until 9,000 -
8,000 yrs. B.P. that the continental ice mass no longer affected continental atmospheric
circulation (occurrence of meridional flow) and vegetation patterns.

Late glacial forest-vegetation communities consisted of boreal species dominated by
jack pine and spruce, with lesser amounts of birch, fir, hemlock, and alder (Brush 1986;
Delcourt and Delcourt 1981, Davis 1983; Sirkin et al. 1977). Pleistocene-age peats from

eastern Pennsylvania and the Delmarva Peninsula exhibit a diverse spectrum of forest taxa
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including pine, spruce, birch, alder, willow, oaks, heaths, grasses, and sedges (Sirkin et al.
1977; Crowl and Sevon 1980). Like the flora, Pleistocene fauna was equally diverse
including such fauna as mastodon, mammoth, bison, horses, and camel (Guilday et al. 1966;
Semken 1983; Eschelman and Grady 1986). The cause for the Late Pleistocene extinctions
generally follows one of three models: 1) overkill; 2) environmental change, and 3)
combined effects of overkill-environmental change. Specific details regarding Pleistocene
extinctions are reviewed by Lundelius and others (1983). It might be argued that the late
glacial fauna (11,000 - 10,000 yrs. B.P.) of New Castle County, Delaware was a mosaic of

both megafauna and more modern Carolinian species.

2.6.2 Early Holocene (10,000 - 8,000 B.P.)
By the start of the Holocene (circa. 10,000 yrs. B.P.) the Laurentide ice sheet had

ablated to a position just south of present day Hudson Bay. The stagnant ice sheet
effectively restricted the mixing of warm-moist air masses from the Gulf of Mexico with
cold Canadian air. In effect, the flow during the early Holocene was clearly zonal or
westerly. Prior to 7,000 yrs. B.P. flood intensity in the mid Atlantic States would have been
greatly reduced. Also, during this time, rapid, eustatic sea-level adjustments along the
Atlantic coast caused drowning of numerous river valleys. Kutzbach's (1983) notes that the
radiation curves for tilt and precession reinforced each other at 10,000 - 9,000 yrs. B.P.
resulting in the global average solar radiation for July being 7% greater than today and that
precipitation was 7% greater and temperatures 0.7 degrees Celsius warmer.

As relates to the drainage lines within the general study area, the early Holocene
would have been a time of rapid alluviation-aggradation. Aggradation would have been

caused by a base-level adjustment due to eustatic sea level rise. During this time, gradients
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were much reduced from the earlier late Wisconsinan as were sediment load and overall
discharge. The probable braided reaches of these drainage lines changed their channel habit
to one of a meandering form. In the interior part of the mid-Atlantic region, infrequent large
floods during the early Holocene would have been promoted by strong zonal/westerly flow
and greater rates of potential evapotranspiration.

Within segments of the Delaware and Susquehanna River basins, the major drainage
lines experienced several episodes of rapid, vertical accretion followed by several hundred-
year periods of relative flood-plain stability (see Figure 3). The multiple, dated occurrence
of cumulic, buried A-horizons from the period 9,000 - 8,000 yrs. B.P. indicates a relatively
lengthy period of flood plain stability (Vento, Rollins, Raber et al. 1992). During the early
Holocene, the spruce and pine forest of the late glacial stage was rather quickly replaced by
mixed conifers and northern hardwoods (Delcourt and Delcourt 1981; Davis 1983; Brush
1986). Both Brush (1986) and Davis (1983) note oak as occurring within the general study
area by 10,000 yrs. B.P. Pollen cores from the southern Chesapeake Bay region document
the rapid expansion of mixed deciduous-conifer forests at 10,000 B.P. (Harrison et al. 1965;

Whitehead 1972).

2.6.3 Middle Holocene (7,000 - 5,000 B.P.)
The Middle Holocene along the Middle Atlantic coast is a period during which sea

level rise rapidly increased (Kraft 1985). The head of the Chesapeake Bay at this time was
in the vicinity of Annapolis (Brush 1986). Continued ablation and retreat of the ice sheet by
7,000 - 6,000 yrs. B.P. allowed for the penetration and mixing of warm-moist, maritime-
tropical air masses with cold Canadian/arctic air (Knox 1983). This mixing created the

potential for large cyclonic storms and, in turn, large floods. At this time there is a rapid



Page 14 of 28

shift from zonal to more meridional circulation. In the Delaware and Susquehanna River
drainage basins most medium to small-sized streams clearly lack any intact mid- to early-
Holocene alluvium. The occurrence may be due to the effects of large floods spawned from
cyclonic storms removing these earlier vertical accretionary deposits. Also during this time,
there is a marked shift from the warm-dry conditions of the late Early Holocene (circa.
9,000 B.P.) period to one of alternating cool-wet and warm-moist conditions. These
conditions favored incision and minor active lateral channel migration.

According to Kraft (1985), between 8,000 - 4,000 yrs. B.P. sea level rose at a rate of
approximately 0.4 cm per century in the Mid-Atlantic. Joyce (1988) proposes that the
warm-dry Hypsithermal Interval prevailed between 9,000 - 5,000 B.P. in the Mid-Atlantic.
This period fits well with vegetation shifts observed in the Midwestern Prairie Peninsula and
Great Plains. These dates are considerably earlier than estimates based upon pollen core
data from Hack Pond which restrict the period of warmth and dryness to the Subboreal (ca.
5,100 — 2,800 B.P., cf. Carbone 1976; Custer 1984; Custer and Curry 1982). These later
dates also conform well to dated soils located on low terraces (Port Huron) within the upper
and central Susquehanna and upper Delaware River Valleys (Figure 3). Vento, Rollins,
Vega et al. (2008) would place the period of warmth and dryness between 4,500 — 3,000
yrs. B.P.). These dates are based upon dated, buried A-horizons which consistently bracket
a cambic B-horizon which contains Transitional Archaic artifacts (e.g., broad-spear
projectile points, steatite). As relates to vegetation, the mixed conifers and northern
hardwood forests of the early Holocene were quickly replaced by an oak-hickory-southern
pine association that was firmly in place by 5,000 yrs. B.P. in Maryland (Ebright et al.

1992).
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2.6.4 Late Holocene (4,500 - Present)
The opening of the late Holocene is marked by an episode of extreme warmth and

dryness known as the Sub-Boreal climatic phase. The warm-dry conditions are in marked
contrast to the generally wet-moist conditions of the preceding Atlantic climatic phase.
During this period (4,500 — 3,000 yrs. B.P.) a persistent mean-westerly atmospheric
circulation expanded a mid-continent climatic regime of warmth and aridity (Bryson et al.
1970; Delcourt and Delcourt 1985; Knox 1983; Vento, Rollins, Raber et al. 1992; Vento,
Rollins, Vega et al. 2008). In the upper and central Susquehanna River drainage basin, the
stratigraphic evidence indicates that in response to these warm-dry conditions, streams
entered a phase of active lateral channel migration and along specific reaches, active vertical
accretion. These events may relate to a decreased vegetation cover associated with higher
sediment yields. The general absence of any buried A-horizons at this time on dated
terraces would appear to indicate that floodplains were receiving enough sediment from
flooding to preclude their development.

Recent fossil pollen data, from Dan's Bog, Prince George's County, Maryland,
indicates an increase in herbaceous taxa in the oak-dominated forests between 5,000 and
1770 B.P. (Leedecker and Koldehoff 1991). Davis (1983) and Winkler (1985) note that
annual average temperatures may have been as much as 2 degrees Celsius warmer than at
present.

Following the end of the Sub-Boreal climatic phase, streams along the eastern shore
would have experienced a rather pronounced episode of warm and moist climatic conditions
(3,000 — 1,750 B.P.) of the Sub-Atlantic climatic phase. These warm-moist conditions
allowed for relative flood plain stability and in places, the development of a thick, surficial

A-horizon. The Sub-Atlantic phase was then followed by a period of cool-moist conditions
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of the Scandic climatic phase (circa. 1,750 — 1,150 B.P.). Locally, streams would have
entered into a phase of active lateral channel migration and incision with more active rates
of vertical accretion, which would have precluded A-horizon development. The Scandic
phase was then followed by another warm-moist interval termed the Neo-Atlantic climatic
phase (1,100 - 700 B.P.). Warm-moist conditions would have again favored relative
floodplain stability. Once again, it might be expected that lower lying terraces should
contain, along select reaches, buried A-horizons from this period. If present along the lower
terraces, these A-horizons should be overlain by variably thick sola which have been
emplaced during the cool-wet, Pacific climatic phase (700 B.P. - 300 B.P.) and as a result of
increased surface runoff/sediment yields to streams from historic deforestation. According
to Brush (1986), sea level continued to rise but at a much slower rate, and Delaware and
Chesapeake Bays had essentially attained their present form at approximately 3,000 yrs.
B.P. Kraft (1985) estimates sea level rise of the last 2,000 years at 15 cm per century.

The oak-hickory, southern pine forests typical of early Holocene times remained
stable until, as noted above, Euro-American settlement. Brush (1986) notes an especially
wet period between 4,700 — 3,400 yrs. B.P. and an extremely dry period between 1,000 -
1,200 A.D. This latter dry period is based upon the presence of holly, chestnut, and
ericaceous shrubs. These dates and the associated climatic conditions are exactly the reverse
of those proposed for the central and upper Susquehanna River valley (Vento, Rollins,
Raber et al. 1992). The high quantities of metallic elements found in cores at this time has
led Brush (1986) to postulate that this proposed dry period was characterized by intermittent

fires. An alternative hypothesis for the occurrence of abundant free carbon and higher levels
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of metallic elements might be from aboriginal clearing of land for horticultural/agricultural

use.

3.0 RESULTS OF INVESTIGATION
Based upon a detailed geomorphic analysis of the study area, and for ease of

discussion, the project area can be separated into four distinct areas or zones. These include:
1) upland surface east of the bridge and west of the cemetery, 2) area of corridor which
crosses the former Middletown landfill site, 3) upland surface west of the landfill area, and

4) valley bottom zone along Deep Creek.

Eastern Upland Segment:
The eastern upland segment is situated immediately north of St. Annes Church Road

and southwest of the St. Annes Cemetery (Figure 4). From this area, the proposed new
roadway will then cross the upper reach of Deep Creek. The soils (Matapeake Series)
examined along this segment have formed in sands and gravels of the Pleistocene age
Columbia Formation. A typical profile consists of a thin (8 cm thick) fill horizon which
disconformably overlies a 20 cm thick, dark brown gravelly sand A horizon (Figure 5). The
A horizon is then conformably underlain by a gravelly sand (C horizon). The Columbia
Formation along the project area corridor attains a nominal thickness of 20 m (66 ft) and is

then disconformably underlain by Tertiary age glauconitic sands (Figure 6).
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Figure 4. Photo showing a view (at 260°) of the eastern upland section of the project area and auger
probe location.

Figure 5. Soils encountered at the eastern upland location consist of a fill horizon overlying sands of
the Columbia Formation. Note that no overlying Holocene age aeolian sands cap or mantle the
Columbia Formation within the project area.
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Figure 6: Idealized stratigraphic cross section at the proposed St. Annes Church Road and Bridge Renovation and Relocation Project, New Castle County, Delaware
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Phase | testing along the eastern upland segment can be accomplished by standard
shovel test probes. The probes should extend at least 20 cm into the C horizon. There is no
evidence of any Holocene age wind blown deposits capping the Columbia Formation along

the eastern segment of the roadway corridor.

Former Landfill Segment
The former Middletown landfill segment of the proposed roadway corridor lies

southwest of an active railway grade. Based upon the recent geologic field study, as well as
an examination of the Tetra Tech field report and borings at the landfill site, it is clear that
no archaeological investigations are warranted or recommended. (See Tetra Tech 2008

report for images clearly defining the boundary of the landfill area.)

Western Upland Segment
The western upland of the proposed new roadway will lie essentially southwest of

the mapped landfill area. The roadway in this area will cross a wooded area (part of which
lies in the landfill area), while the remaining part of the roadway will extend to the north of
St. Annes Church Road in a large plowed field area (Figure 7). The soils identified
throughout this area are of two distinctly different parent materials. The soils along the
extreme southwest segment occur in an area where the land surface is gently rising to a well-
defined knoll. In this area the soils have formed in sands and gravels of the Pleistocene age
Columbia Formation. A typical profile consists of a 20 cm thick gravelly sand Ap horizon
which is then underlain by a strongly oxidized reddish brown gravelly sand C horizon (see

Figure 6). Given the absence of any Holocene age alluvial, colluvial, or eolian materials
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capping the Pleistocene sands and gravels in this area, testing can be accomplished by
standard shovel test probes. As one proceeds downslope toward the tree line, the soil profile
is distinctly different. The soils have formed in Holocene age alluvial deposits emplaced by
backflooding along the main stem and tributaries of Deep Creek. These alluvial deposits
comprise a rather small area (approximately 20 m/66 ft) along the roadway corridor. A
typical profile in this area consists of a 20 cm to 25 cm thick dark brown silt loam Ap
horizon which is then underlain by an 80 cm thick moderate subangular blocky brown silt

loam Bw horizon. The Bw horizon is then underlain by relict lateral accretion deposits.

Auger probe locations

Figure 7. This photo (at 235°) shows the western section of the project area. Note auger probe
locations. The distal probes in photo encountered sands of Columbia Fm. The probe at bottom of
photo encountered Holocene age alluvium from Deep Creek.
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Testing might best be accomplished by the excavation of several 1 m by 1 m deep
excavation units. Testing should extend to the top of the relict lateral accretion deposits at 1

m (3.3 ft) below ground surface.

Valley Bottom Zone of Deep Creek
During the course of the geologic field investigations only a single T1 terrace could

be identified along the south valley bottom zone bordering Deep Creek. On the north bank,
both the T1 terrace as well as a low floodplain zone was noted; however, the north bank lies
outside the project area (Figure 8). The most distinct feature of the T1 terrace is that it has
been extensively flood scoured such that large, deep swales cut the terrace, roughly
paralleling the main stem of Deep Creek (Figure 9). These swales are often bound by
higher, preserved segments of the T1 terrace (Figure 10). Auger probes in the swales failed
to identify any fine grained overbank alluvium. In fact, all of the auger probes emplaced in
these swales consistently encountered coarse sands and gravels of recent to late Holocene
age. On the higher outliers of the terrace, the soil profiles did contain a finer grained
package of overbank alluvium. A typical profile on these higher outliers consisted of a 10
cm thick A horizon which was then underlain by a 20 cm to 40 cm thick brown silt to sandy
loam, subangular blocky Bw horizon. The Bw horizon was then underlain by relict coarse
grained vertical and lateral accretion deposits of probable late middle Holocene age. Testing
on the valley bottom zone of Deep Creek should be restricted to those preserved higher
portions of the terrace that still retain some fine grained Holocene age vertical accretion

deposits (see Figure 6).
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Figure 9. A series of ridges and swales occur roughly parallel to Deep Creek throughout the T1
terrace; photo at 63°.
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Figure 10. Fine graine lluvium is preserved on these high outliers of the T1 terrace;

photo at 335°.
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Mr. Paul Welsh

HAZMAT Coordinator

Delaware Department of Transportation
800 Bay Road

P.O.Box 778

Dover, Delaware 19903

Dear Mr. Welsh:

Subject: Summary of Test Pit Environmental Site Investigation Field Activifies in Support of DelDOT’s
Bridge 1-503 on St. Anne’s Church Road Project, Middletown, Delaware; DelDOT Contract
No. 25-071-01

This letter report summarizes the procedures and findings of the Phase I Environmental Investigation
performed in support of DelDOT’s Bridge 1.503 Replacemnent Project, Middletown, Delaware (Figure 1).
This Phase Il Environmental Investigation included excavating multiple test pits in the area of the proposed
storm water retention pond. The goal of the test pitting work was to help further delineate the lateral and
vertical extent of fill material in the wooded area located on the western porticn of the former Middletown
Landfill site. Due to the heavy vegetation found currently existing on this section of the property, no data was
collected from the location where the proposed storm water retention pond is to be constructed, durmg the
geophysical survey previously performed at the site.

TEST PIT EXCAVATION PROCEDURE

Tetra Tech subcontracted with Lewis Environmental Group to provide a track excavator and operator to install
the test pits at locations specified by Tetra Tech’s supervising environmental scientist at the site, A totalof 17
test pits was dug at the site on October 23 and 24, 2007 (Figure 2). The location of these test pits were placed
to either complete a basic grid pattern sampling scheme for the subject property or biased to any observed
visual cues of historical dumping locations on the subject property. The Jocations of the test pits were surveyed
by the supervising Tetra Tech environmental scientist using a Trimble Geo-Explorer 3 Global Positioning
System with a 1-meter resolution. A summary of the coordinates for the test pit locations based on the
Geographic Coordinate Systemns 1984 World Geodetic Survey are incleded in Table 1.

The depth of each test pit varied from 2 to 16 feet below ground surface, based on visual observations of the
supervising environmental scientist in the field. These visual observations were focused on identifying the
presence of any fill material within each test pit location. The location, thickness, and depth of any fill material
observed were recorded, along with all pertinent information regarding the interface between the fill materials
and the native soils. Once native soils were observed in each of the 17 test pits, further excavation was halted
to limit any cross-contamination of the shallow fill materials to deeper, rative soils. No soil samples were
collected for laboratory analyses at any of the test pit locations.

Tetra Tech NUS, Inc.
240 Contnental Drive, Sue 200, Newark, DE 193713
Tel 302-738-7551 Fax 302-454-5988 www.terrarech-de.com




'It TETRATECH

OBSERVATIONS AND LANDFILL DELINEATION

Copies of Tetra Tech’s test pit logs are incleded with this letter report. Landfill material consisting of ash,
broken glass bottles, terra-cotta pipe, and pieces of brick, was encountered at test pit locations TP-1, TP-3, TP-
10, TP-11, TP-12, and TP-16 at depths of 0.5 to 1 foot below existing grade and af thicknesses ranging from 2
to 4.5 feet. The landfill material also appears to extend to the northwest into the wetland area adjacent to Deep
Creek. No test pits were dug in the wetland area during this investigation.

The first native soil layer encountered consisted of orange, tan, and light brown, fine to medium grained sand
with some gravel.

Based on the results of this field investigation, Tetra Tech was able to generate a map showing the approximate
extent of land{fill area at the site (Figure 3). Due to undetermined extent of landfill material along the
northwestern section of the property, Tetra Tech cannot accurately estimate the volume of landfill material
currently found on the DelDOT property.

CONCLUSIONS

This environmental site investigation confirmed the existence of landfill material on the subject DelDOT
property where the proposed storm water retention pond is to be constructed. This landfill material was
encountered at approximately 0.5 to 1 foot below the existing grade and 2 to 4.5 feet thick. The landfill
material also appears to extend to the northwest into the wetland area adjacent to Deep Creek.

Sincerely,

o

on Daliessio
Geologist

Christopher Geiger, P.G.
Project Manager

ip
Enclosures

N:\Projects\TIS000\TIO602_3yr_Exvironmental_Wark\-22\Documents\Letter_report.doc
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TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge 1-503 Project No.:112C01017
Project Location:Middletown, Delaware
Test Pit No.:1 Date Excavated: 10/23/2007 Inspector:  Jason Daliessio
Contractor:Lewis Environmmenta! Excavation Method: Track Excavator
SBurface Flevation {ft):Unknown Groundwater Depth (ft): 8 Total Depth {ft): 10
Strata Depth
PID readings {t)
= g
=
Sample £ | = Pescription of Materials %
Sample | Depth(k) | & | & |From| To =
0.0]  0.5]|Uign brown silty sand with moderale patbla contert and fill material {glss, brick) D
Q.5|  3.5]|ril material (ash, giass botties, terra-cotta pips) ]
3.5 9.0 |crange (o lighl brown magium-grained sand, cinan, native M
Q.01 10.0|valiow 1o srangs fne grained sand with moderate runded coars gravals S

10.0 End of baring

Notes and comments

Moisture codes: D-dry, M-moist, W.wet, S-saturated

Sroundwalar obeerved at approximately 8 balow ground surface,
To lmit cross-contamination with shatiower fill matertsl, deeper native 50ils wara not disturbad during the lest pil imvestigation,

Samples Coltected
Time Designation

Time Designation

N:AProjects\NUS1112C01017_DelDOT Middletown_LandfillDocumentsiTestpit logs




TETRA TECH - TEST PIT LOG

Project Name: 5t. Annes Church Road/Bridge |1-503

Project No.:$12C01017

Project Location:Middietown, Delaware

Test Pit No.:2

Date Excavated: 10/23/2007

Inspector:  Jason Daliessio

Contractor:Lewis Environmental

Excavation Method: Track Excavator

Tor limit eross-Lantanminadion with shaliows ill maletial, deeper nalive 5015 wera not disturbed during the test pil Investigation.

Surface Elevation (ff); Unknown Groundwater Depth {ft): Total Depth (f):2
Strata Depth
Pl readings (1]

= g
Sample £l = Description of Materials %
Sample | Depth(®y | & | & {From! To =

00| 05 Light brown slity sand with trace fill matanial (giass, brick} D

0.5] 2.0|orange to yeltow fine to meduim grained sand; clear; native D

2.0 End of bering
Notes and comments Muoisture codes; D-dry, M-moist, W-wet, S-saturated

Samples Collected

Time Designation Time Designation

N:AProjects\NUSYE12C01017_DelDOT Middietown_LandfilliDocuments\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge 1-503 Praject No.:112C01017
Project Location:Middletown, Delaware
Test Pit No.:3 Date Excavated: 10/23/2007 Inspector:  Jason Daliessio
Contractor:tewis Environmental Excavation Method: Track Excavator
Surface Efevation {ft): Jnknown Groundwater Depth {ft): Total Depth {ff):8
' Strata Depth
FID readings {ft)
£ 2
=
Sample £ | = Description of Materials z
Sampie Depth (/) 8 & From| To =
Q.0] 2.0]Light brown sitty sand with trace il matarial {plass, brick) D
2.0 50 Robrded coarse gravels with trace Ang-to-medium grained sands D
5.0 6.5 )rounded coarse greves wilh traca fine-to-medium grained Sahds ]
and black cobble {rounded cozrsa gravel conglomaratas)
B.5 8.0 Light brown io oranga fing-gralned sand, clean, native M
8.0 Enet of boring
MNotes and comments Moisture codes: D-dry, M-moist, W-wet, S-saturated
Samples Collected
Time Designation Time Designation

NAProjects\NUSY112C01017_DelDOT Middletown_LandfiDocumentsiTestpit legs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge I-503

Project No..112C01M7

Project Location:Middletown, Delaware

Test Pit Ne.: 4

Date Excavated: 10/23/2007 Inspector:

Jason Daliessic

ConfractorLewis Environmental

Excavation Meathod: Track Excavator

Surface Elevation {ft): Unknown Groundwater Depth {ft): - Total Depth (). &
Strata Depth
PID readings (ff}

& g
=
Sample £ = Description of Materials ,‘g
Sample | Depthifd | & | & [From| To =

. D.0] 0.5 Lignt brown sitty sand with raca fil material (plass, brick) D

0.5 4 (|rounded coarse aravals with trace fine-Io-medium grained sands
4 01  6.0Ligr brown to erangs fire-grained sand; tean; native
5.0 End of bering

Nctes and cormmments

Moisture codes: D-dry, M-moist, W.wet, S-saturated

Samples Collected

Time Designation Time

DCesignation

N:\Projects\iNUS112C01017_DelDOT Middletown_LandfilzDocuments\Testpit logs
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TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge 1-503 Project No.: 112001017

Project Location:Middletown, Delaware

Test Pit No.: &

Date Excavated: 10/23/2007 Inspectar;  Jason Daliessio

Contractor;Lewis Environmental

Excavation Methad: Track Excavator

Surface Elevation {ff): Unknown Groundwater Depth (it): Total Depth (ft): 8
Strata Depth
£ID readings (1t}
= g
=
Sample £ = Description of Materials _‘g
Sample Depth (f) 3 & |From| To =
Q.0]  F.0]uight brewn silty sond with race £l matariz! (glass, brick) D
1.0 3.0 Orange sty sand with moderate mounded coarse gravels 3]
3.0 6.0 Rounded coarsa gravels with lrace fine-to-medium grained sands D
6.0 7 .0|roundea coarse gravels with trace fine-to-medim gralned sands D
ard black cobble (rounded ooarsa grave] conglomanates)
70 8.0 Light bnown [0 oranga fine~gralned sand; wearn; nalive M
8.0 End of boring
Notes and comments Maisture codes: D-gry, M-moist, W-wet, S-saturated
Samples Collected
Time Designation Time Designation

N:\ProjectsiNUSV112C01017_DelDOT Middletown_LandfilNDocumentsiTestpit logs




TETRA TECH - TEST PIT LOG

Project Name; St. Annes CGhurch Road/Bridge 1-503 Project No.:112C01017
Praject Location:Middletown, Delaware
Test Pit No.; 6 Date Excavated: 10/23/2007 Inspector:  Jason Daliessio
Contractor:Lewis Environmental Excavation Method: Track Excavatlor
Surface Elevation (fi): Unknown _ Groundwater Depth (f): Total Depth () 16
Strata Depth
PID readings {ft)
= =
=
Sample £ s Description of Materials ,’g
gample | Deptheiy | & { & [From| To =
0.0F  1.0fugnt brown silty sand with race fin materia glass, brick D
1 . U 40 Light briwm (o oranga sithy sng, clean D
40 65 Roundad coarse gravals with moderate finedo-madium grained sands D
5.5] 12.0|rounded coarse gravals; clean D
1 20 ‘fs.u Rermded eoarss gravels and finalg-rmedium grainsd sands D
16.0 End of boring
Notes and comments Moisture codes: D-dry, M-moist, W-wet, S-saturated
Samples Collected
Time Designation Time Designation

N:AProjects\NUS\112C01017_DelDOT Middletown_LandfillNDocuments\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge |-503

Prsject Ne.:112C01017

Project Location:Middletown, Delawara

Test Pit No.: 7

Date Excavated: 10/24/2007 Inspector:  Jason Daliessio

Contractor:Lewis Environrmerital

Excavation Method: Track Excavator

Surface Elevation (f): Unknown Groundwater Depth (1;1}: Total Depth (ft). 5
Strata Depth
PID readings {ft)
b 2
Sample "':"n. = Description of Materials %
Sample Depth (i) 8 & [From] To =
0.0 1.D)Light bremn silty sand wilh trace Gl material {glass, brick}
10 40 Roundad coarse gravels with moderain fine-to-madium grained sands
4.0]  5.0}ran to kgt brown sine-to-madium gained sands; tiesr; nalive
50 End of boring
Notes and comments Maoisture codes: D-dry, M-maist, W-wet, 5-saturated
Samples Collected
Time Designaticn Time Designation

N:\Projects\iNUS\{12C01017_DelDOT Middletown_LandfiltDocuments\Testpit logs




TETRA TECH - TEST PIT LOG

Froject Name: $t. Anneg Church Road/Bridge 1-503

Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No.: 8

Date Excavated: 10/24/2007 Inspector:  Jason Daliessio

Contractor-Lewis Environmental

Excavation Method: Track Excavator

Surface Elevation (ft): Unknown Groundgwater Depth (ft): Totat Depth (ft): 8
Strata Depth
PID readings (it}
£ o
=
Sample ‘:"n = Description of Materjals _‘:‘g
Sample Cepth (f) =] & From] To =
0.0} 0.5 |uiaht brown sitty san with trase 5t material (glass. bick)

0.5]  3.0§Fi malerial tash, glass botties (clear, bius and amber), tera-colta pipe, brick)
3.0]  4.0]72n 10 1ight brown fine-to-medium grained sands with wace fil material

406 8.0 éray sandy clay; claan; soft

8.0 End of bering

Notes and comments

Moisture codes: D-dry, M-moist, W-wet, S-saturated

Samples Collected

Time - Designation Time

Designation

N:AProjects\iNUSY112C01017_DelDOT Middletown_Landfil\Documents\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge [-503

Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No.:§

Date Excavated: 10/2412007 Inspector:  Jason Daliessio

Contracior:Lewis Environmental

Excavation Methed: Track Excavator

Surface Elevation (ft): Unknown

Groundwater Depth {ft): Total Depth (f):4

Strata Depth
PID readings (ft)

x g
=3
Sample £ | = Description of Materials 2
Sample | Depthgy | & | & |From| To =
0.0  1.0|uignt pewn sitty sana with medarata fill material fglass, brick)
1.0  3.0|Fm material (ash, glass bolttes, terra-catta pipa, Brick}
3.0  4.0[van to light brown fine-to-medium grained sends: clasn; nalive
4.0 End of boring

Notes and comments

Moisture codes: D-dry, M-moist, W—ﬁet, S-saturated

Samples Collected

Designation

Time Designation

Time

N:AProjects\NUS\12CC1017_DetDOT Middletown_LandfilnDocumentsiTestpit logs
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TETRA TECH - TEST PIT LOG

Project Name: $t. Annes Church Road/Bridge |-503 Project No.:112C01017
Project Location:Middletown, Delaware
Test Pit No.: 10 Date Excavated; 1012412007 Inspector:  Jason Daliessio
Contractor: Lewis Environmental Excavation Methed: Track Excavator
Surface Elevation (ft); Unknown Groundwater Depth (it): Total Depth (ft):6
Strata Depth
PIC readings ()
= e
. =
Sample £ | = Description of Materials 2
Sample | Depthit) | & | & |From| To <
0.0] 0.5 |Light brown silty sand with mederate fill matarial {glass, brick)
0.5 4.5 |Fit materiat fash, glass boitles, lema—tolla pipe, brick)
4 5]  6.0]7an 10 light brown fine-to-madium gralned sands: claar; nativa
6.0 FEna of boring

Notes and commentis

Maisture codes: D-dry, M-meist, W-wei, S-saturated

Samples Collected

Time

Designaticn

Time Designation

N:AProjects\NUSV112C01017_DelDOT Middletown_LandfillDocuments\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: 5t. Annes Church Road/Bridge 1-503

Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No.: 11

Date Excavated: 10/24/2004 Inspector:  Jason Daliessio

Contractor Lewis Environmental

Excavation Method: Track Excavator

Surface Elevation {ft): Groundwater Depth (fi}: Total Depth {it): 2
Strata Depth
FID readings| - (ft)
S g
- =
Sample £ | = Description of Materials k:
Sample Depth (1) a & Fsom) To =
0.0]  0.5]Light brown sifty sand with modarate £l matarial (glass, brick}
05 20 Tan to lighl brown fine-to-medium grained sands; claan; rsiva
- 2.0 End of boring

Notes and comments
An interface consigting of il matedal and nativa ctean soil wes cbhsarved at this locaidon. This was interprated in tha field as as ldentling the outermosl extanl of 1he fill matenal.

Moisture codes: D-dry, M-moist, W-wet, S-saturated

Samples Collected

Time

Desighation

Time

Designation

N:\ProjectstNUSY112C01017_DelDOT Middletown_LandfilhDocumentsiTestpit logs




TETRA TECH - TEST PIT LOG

Project Name: 5t. Annes Church Road/Bridge 1-503

Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No..12

Date Excavated: 10/24/2007

Inspector:  Jason Daliessio

Contractor.Lewis Environmental

Excavation Method: Track Excavator

Surface Elevation {ft):Unknown Groundwater Depth (fi): Total Depth {ft): 3
| Strata Depth
PID readings {ft)
€ L
=
Sample %— = Description of Materials g
Sample Depth (ff) O a [ From] To =
0.0]  O.5uignt brown silty sand with madsrate fill material {glass, brick)
0.5 3.0 Tan i light brown fine-lo-medium grained sands, dean, nelive
3.0 End of bering
Notes and comments Moisture codes; D-dry, M-maist, Wwwet, S-saturated
Samples Collected
Time Designation Time Designation

N:\Projects\WNUS1112C01017 _DelDOT Middletown_LandfillDecuments\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge -503 1Project Ne.: 112001017

Project Location:Middletewn, Delaware

Test Pif No.:13

Date Excavated: 10/24/2007 Inspector:  Jason Daliessio

Contractor:Lewis Environmentat

Excavation Method: Track Excavator

Surface Elevation (ft):Unknown Groundwater Depth {ft): Total Depth (ft). =3
Strata Depth
PID readings () .
= o
= e £
Sample E = Description of Materials 2
Sampie Depth {iH 3 & From{ To =
0.00  0.5|Lign brown sitty sand with moderate 6 matarial (glass, brick] D
05 20 Tan to lght brewn finedo-madium grained sands, clean; native D

2.0 Erwf of baring

Notes and comments

Moisture codes: D-dry, M-moist, W-wet, S-saturated

An interface consisting of Bl metesial and natkve clean soil was observed et this kocation, Thiz wes interpreted in Ihe fiald as =& idantding the culermast ament of e Tl matanal.

Samples Collected

Time Designatich Time Desigriation

N:\Projects\NUSY 12C01017_DelDOT Middletown_Landfilt\DocumentsiTestpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge 1-503

Project No.:112C01017

Project Location: Middletown, Delaware

Test Pit No.; 14

Date Excavated: 10/24/2007

Inspector.  Jason Daliessio

Contractor:Lewis Environmental

Excavation Method: Track Excavator

Surface Elevation {ft); Unknown

Groundwater Depth (#):

Totat Depth (ft): 4

Strata Depth
PiD readings 41¥]
E g
x .o . =
Sample 5 = Description of Materials 2
Sample | Depth(®) | & | & |From| To =
0.0]  0.5|Light beown sitty sand with modorare il material {alass, brick)
0.5 4. .5]ru materiat (ash, glass balites, temra-cotia pipa, bick)
4.5 End of baring
‘|Notes and comments Moisture codes: D-dry, M-rmaist, W-wet, S-saturated
Samples Collected )
Time Designation Time Designation

NAProjects\INUSA\ 12C01017 _DelDOT Middletown_LandfillDocuments\Testpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge 1-03

Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No.: 15

Date Excavated; 10/24/2007

inspectar:.  Jason Daliessio

Contractor:Lewis Environmental

Excavation Methed: Track Excavator

Surface Elevation (ft): Unknown

Groundwater Depth {ft):

Total Depth {ft): 4

Strata Depth
PID readings (it)
= o
= . =2
Sample = = Description of Materials ¥
Sample | Depthiid | & | & |From| To =
0,01  D.5]tignt brown silty sand with moderzie fill malerial (glase, brick) D
0.5 4 Olfante fight browen fine-to~medium grained sands; clean; native D
4.0 End of baring
Noies and comments Maisture codes: D-dry, M-moist, W-wet, S-saturated
An single isclaled ares of fill mareral was chserved al this test pit location,
Samples Collected
Timeg Designation Time Designation

NProjects\NUSY 12C01017_DelDOT Middletown_Landfif\DocumentsiTestpit logs




TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge |-503 Project No.:112C01017

Project Location:Middletown, Delaware

Test Pit No.:158

Date Excavated: 10/24/2007 inspector:  .Jason Daliessio

Contractor.Lewis Environmental

Excavation Method: Track Excavator

Surface Elevation {ff): Unknown _ Groundwater Depth {ft): Total Depth {fi): 4
Strata Depth
FPID readings (ft
= g
£ o . 2
Sample = = Description of Materials L
Sample | Depth(®) | & | & |From| To =
' 0.0]  0.5]iignt brown silty sand with modorata fiil materizl glass, bricky D
0.5]  4.0|7an o light brown fine-lo-medium grained sands: clean; native
4.0 End of bafing
Notes and comments Moisture codes: D-dry, M-maist, W-wet, S-saturated
Samples Collected
Time Designation Time Designation

NAProjects\NUSV 12C01017_DelDOT Middietown_LandfillDocuments\Testpit logs



TETRA TECH - TEST PIT LOG

Project Name: St. Annes Church Road/Bridge I-503

Proiect No.:112C01017

Project Location:Middletown, Delaware

Test Fit No.: 17

Daie Excavated: 10/24/2007 Ingpector: Jasaon Daliessio

Confractor:Lewis Ernvironmental

Excavation Method: Track Excavator

Swrface Elevation {fty: Unknown Groundwater Depth {ft): Total Depth {ft}:4
Strata Depth
PID readings {fit)
= g
=
Sample £l = Description of Materials 2
sample | Depthiy | & | & [From| To =
0.0] 0.5]|Ligh brown silty sand with modetate fill matsrisl {glass, brick) »]
05 40 Tan 1o light brown fne-to-medium greived sande; chean: natve D
4.0 End of boring
Notes and comrments Moisture codes: D-dry, M-mcist, W-wel, S-salurated
Samples Collected
Time Designation Time Designation

N:\Projects\NUS\112C01017_DelDOT Middietown_LandfilNDocuments\Testpit logs




Attachment J

Artifact Inventory
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