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“The past is a foreign country;
They do things differently there.”

L.. P. Hartley, The Go-Between

Land




RESTORATION:

"return of an ecosystem to a close approximation
of its condition prior to disturbance."

National Research Council
flood

attenuation J, <Y biodiversity

habitat

subsurface )
water storage Credit: Wohl et. al. 2021
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Stratigraphic Investigation Techniques

Increasing level of
Photodocumentation (camera, phone) training and cost

Soils and Bedrock Geology Maps (USDA/NRCS, Rockd apps)
Munsell Color (book)
Particle Texture (finger method)
Bulk Density (some basic lab equipment, oven, and scale)
pH (pH meter, beakers, scales)
Carbon Content (Loss on Ignition: high-T furnace, ceramic crucibles)
Magnetic Susceptibility (MS probe)
Subfossil seeds, pollen, diatoms, etc. (binocular microscrope and special training)
Chemostratigraphy (expensive analytical equipment or send out to 37 party lab)
o Nutrients (N and P)
o Elemental Analyses (e.g., trace metals)
o Radioisotope Analyses (’Be, 137Cs, and 21°Pb)
o Stable Isotope Analyses (H, C, and O)
o Radiocarbon dating (*4C) v
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A—0to 17 cm,
brown (7.5YR 4/3)

Bw—17 to 46 cm,
brown (7.5YR 4/3)

BC—46 to 85 cm,
dark yellowish brown
(10YR 4/4)

B'w—85 to 96 cm,
dark yellowish brown
(10YR 4/4)

2Agb—96 to 106 cm,
dark grayish brown
(10YR 4/2)

2Cg1—106to 115 cm,
dark grayish brown
(10YR 4/2)

2Cg2—115to 133 cm,
dark gray (7.5YR 4/1)
3Ab—133 to 140 cm,
black (5YR 2.5/1)

4C1—140to 171 cm,
black (S5YR 2.5/1)

4C2—171 to 200 cm,
variegated 50 percent
dark gray (10YR 4/1)
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USDA Web Soil Survey, Lancaster Co., PA
https://websoilsurvey.nrcs.usda.gov/app/

Search

Map Unit Legend (2]

©

@

Map
Unit
Symbol

BdA

BdB

BdC

BeD

BsC

CbB

CkA

Map Unit Name

Bedington silt
loam, O to 3
percent slopes

Bedington silt
loam, 3to 8
percent slopes

Bedington silt
loam, 8 to 15
percent slopes

Bedington
channery silt
loam, 15 to 25
percent slopes

Brecknock very
stony silt loam,
8 to 25 percent
slopes

Chester silt
loam, 3to 8
percent slopes

Clarksburg silt

Acres in
AOI

50.4

2.7

13.8

Lancaster County, Pennsylvania (PA071)
Lancaster County, Pennsylvania (PA071) @

Percent
of AOI

2.6%

4.2%

1.6%

1.1%

0.6%

0.1%

0.7%

Legend

Woodcrest Villa Trench Site
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LCC-Woodcrest Villa Valley Bottom Soils
Lindside Silt-Loam (Ln

Contact Us subscribe- Archived Soil Surveys | Soil Survey Status ‘ Glossary ‘ Preferences ‘ Link Logout [ Help

[ Area of Interest (AOI) | m ( Soil Data Explorer | [ Download Soils Data | [ Shopping Cart (Free) |

HbC Hagerstown 33.5 1.8%
silty clay loam,
8 to 15 percent

slopes

Hc Hagerstown-
Urban land
complex

HfA Hollinger silt
loam, O to 3
percent slopes

HfC Hollinger silt
loam, 8 to 15
percent slopes

HfD Hollinger silt

percent slopes

Ln Lindside silt
loam

Pa Penlaw silt
loam

Qu Pits, quarry
w Water

Totals for Area of
Interest

loam, 15 to 25

644.2 33.8%

22.7 1.2%

26.7 1.4%

18.1 1.0%

164.0 8.6%

32.5 1.7%
12.8 0.7%
1.9 0.1%

1,904.1 100.0%

* Woodcrest Villa Trench Site
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ﬁ loam

LCC-Woodcrest Villa Valley Bottom Soils
Lindside Silt-Loam (Ln

Map Unit Description [ x|

Contact Us | Subscribe Archived Soil Surveys ‘ Soil Survey Status ‘ Glossary | Preferences Link | Logout | Help

( Area of Interest (AOI) | mf Soil Data Explorer | [ Download Soils Data | [ Shopping Cart (Free) ]

Report — Map Unit Description @

L County, Pennsylvania
Ln—Lindside silt loam
Map Unit Setting
National map unit symbol: 16sv
Landscape: Uplands
Elevation: 300 to 1,500 feet
Mean annual precipitation: 30 to 55 inches
Mean annual air temperature: 45 to 61 degrees F
Frost-free period: 133 to 205 days
Farmland classification: All areas are prime farmland

Map Unit Legend

Legend

HbC Hagerstown 33.5 1.8%
silty clay loam,
8 to 15 percent

Map Unit Composition

slopes Lindside and similar soils: 85 percent
Minor components: 15 percent
Hc Hagerstown- 644.2  33.8%
Urban land Estimates are based on observations, descriptions, and transects of the
mapunit.
complex
Description of Lindside
HfA Hollinger silt 22.7 1.2% Setting
loam, O to 3 Landscape: Uplands
percent slopes Landform: Valleys, Nearly level flood plains, Drainageways
Landform position (two-dimensional): Footslope, toeslope
HfC Hollinger silt 26.7 1.4% Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Convex
loam, 8 to 15 Across-slope shape: Linear
percent slopes Parent material: Alluvium derived from limestone
HfD Hollinger silt 18.1 1.0% Typical profile

Ap - 0 to 10 inches: silt loam
Bw - 10 to 50 inches: silty clay loam
C - 50 to 60 inches: stratified gravelly sandy loam to silty clay loam

loam, 15 to 25
percent slopes

Ln Lindside silt 164.0 8.6% Properties and qualities
Slope: 0 to 3 percent

Depth to restrictive feature: More than 80 inches

Pa Penlaw silt 32.5 1.7% Drainage class: Moderately well drained
loam Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat):
Qu Pits, quarry 12.8 0.7% Moderately high to high (0.20 to 2.00 in/hr)
Depth to water table: About 18 to 36 inches
w Water 1.9 0.1% Frequency of flooding: Occasional
Frequency of ponding: None
Totals for Area of 1,904.1 100.0% Available water supply, 0 to 60 inches: High (about 11.8 inches)
Interest Interpretive groups

Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: C

Leita: E1ARYVNIODA . Maict Hinh B Satirati

* Woodcrest Villa Trench Site




LCC-Woodcrest Villa Valley Bottom
Photography

* Woodcrest Villa Stratigraphic Section
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LCC-Woodcrest Villa Valley Bottom
Photography

Legacy Sediments =

Basal Gravels
Buried Wetland =

Woodcrest Villa Stratigraphic Section 21



LCC-Woodcrest Villa Valley Bottom
Photography

Legacy Sediments =

Buried Wetland =

Basal Gravels  mp

Woodcrest Villa Stratigraphic Section
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ittle Conestoga Creek Groundwater

e ’ N , o
- T3 2 s \
) 208

Woodcrest Villa Trench Site 2/13/23

23



Little Conestoga Creek Groundwater
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Particle Size Analyses
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Soil & Sediment Texture By Feel

Squeeze between thumb

The bolus is at the appropriate
moisture content when the
bolus surface just glistens

Add small amounts of water
to a small handful of sail,
working to form a bolus

and forefinger to form a ribbon

Sand

Nil to slight coherence.
Ribbon of 0 -~ 15 mm.

Less than 10%

Sandy loam Coherent but very sandy to touch. 10 - 20%
Ribbon of 15 - 25 mm.

Loam Coherent, spongy and greasy feel with no obvious About 25%
sandiness or silkiness.
Ribbon of about 25 mm.

Silt loam Coherent, very smooth to often silky when manipulated. About 25% and with silt

Ribbon of about 25 mm. 25% or more
Sandy clay loam Strongly coherent, sandy to touch with medium size sand 20 - 30%
grains visible in finer matrix.
Ribbon of 25 — 40 mm.
Clay loam Coherent plastic bolus. Smooth to touch with no obvious 30 - 35%

sand grains.
Ribbon of 50 — 75 mm.

USDA Method: chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.nrcs.usda.gov/sites/default/files/2022-

11/texture-by-feel.pdf
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Little Conestoga Creek Stratigraphy - Woodcrest Villa Tench
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LCC-Woodcrest Nutrient Stratigraphy
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LCC-Woodcrest Nutrient Stratigraphy
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LCC-Woodcrest Nutrient Stratigraphy
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L CC-Woodcrest MS & Fallout Radionuclides

Magnetic Susceptibility LCC-WV-2/13/23 137Cs LCC-WV-2/13/23 210Pb LCC-WV-2/13/23
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Timing of oM (%)
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1 1 TR1 Mill Pond : TR 4
N = 34 Radiocarbon Dates 50 5 Eg Sedimentation
* Organic-poor hydric ] 1
soil ages: T
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2
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Tracking the growth and expansion of the floodplain wetland

Seed Macrofossils

Little Conestoga Creek
Woodcrest Villa Site, Lancaster PA

91 ~

Stratigraphic sections from trenching

Carex scoparia—marsh, wet meadow Mill Pond

Modern "Legacy”
Channel Sediments

Palynology

Elevation (m asl)

Hydric Clay
Mucky Peat
Rubble

0 20 40 60 80 100
Horizontal Distance (m)

'boug Rosa, Senior Thesis



Age (cal yr BP)

Tracking the growth and expansion of the floodplain wetland
9200 — 6000 yr BP at Little Conestoga Woodcrest Villa
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Macrofossil Evidence for Wetland Succession

Trench 2 Trench 5
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Douglas Rosa Poster 26-11
Preliminary Little Conestoga Creek Trench-Face 5 Pollen
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Summary

* Understanding valley bottom stratigraphy is essential for designing restoration
strategies.

* Are legacy sediments everywhere? No, but they are ubiquitous.

* Are legacy sediments always from millpond deposition? No, but it is the dominant
mechanism in the unglaciated mid-Atlantic region.

* There are many types of human disturbances to valley bottoms: be patient, and let
the stratigraphy guide you.

* A multidisciplinary approach is best: geologists, environmental scientists, biologists,
soil scientists, environmental engineers, excavators, and landowners!
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