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ABSTRACT

This document reports on the results of a wetland and waterway investigation required for the
proposed S.R. 0209 over Adams Creek bridge repair in Delaware Township, Pike County,

Pennsylvania.

All wetlands and watercourses in the project area were delineated to satistfy both the Clean Water
Act Section 404 wetland definition (Environmental Laboratory 1987) and the Federal
Geographic Data Committee (FGDC) Wetlands Classification Standard. Wetlands were
delineated using the methods outlined in National Park Service (NPS) Procedural Manual #77-
1: Wetland Protection (NPS 2016). Sites that naturally lack vegetation, such as stream channels,
were delineated as described in the FGDC Wetlands Classification Standard (FGDC 2013). For
sites where vegetation and soils were present, wetlands were delineated following the U.S. Army
Corps of Engineers’ (USACE’s) Wetlands Delineation Manual (Environmental Laboratory
1987) and Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Northcentral and Northeast Regional Supplement, Version 2.0 (USACE 2012). Wetlands and
watercourses were also delineated in accordance with the Pennsylvania Department of
Environmental Protection (PADEP) Chapter 105 Regulations and Section 404 of the Federal
Clean Water Act. Wetland habitats were classified according to the Federal Geographic Data
Committee’s (FGDC’s) Classification of Wetlands and Deepwater Habitats of the United States
(Second Addition; 2013).

No palustrine wetlands were identified within the project study area. Adams Creek (Stream 1) is
a riverine, upper perennial, unconsolidated bottom, permanently flooded wetland per the FGDC
standard and a USACE water of the United States (WOUS). No wetlands under the jurisdiction
of USACE were identified within the project study area. According to the Pennsylvania Code,
“Title 25, Environmental Protection, Chapter 93, Water Quality Standards,” Adams Creek has a
Chapter 93 Classification of Exceptional Value, Migratory Fishery (EV, MF). Adams Creek is
listed as a naturally reproducing trout stream by the Pennsylvania Fish and Boat Commission
(PFBC). The stream is not listed a trout stocked stream or Class A wild trout stream by PFBC.

The bridge is approximately 0.25 mile upstream of the confluence with the Delaware River,




which is a Scenic and Recreational River within the Federal Wild and Scenic Rivers System

(Department of the Interior, National Park Service [NPS]).




AADSITACT ...ttt ettt ettt et e et e e e te et e eat e te et e eae e ae et e eaeeete et e eaeeeteeaeeaeeateente e i

TaADIE Of CONLENES .....vieuiiiieiieiieeieete ettt ettt ettt et e te e b e e taeste e b e essesbeesseessesseesseeseesseessesssenns i

L INTRODUCTION...ccouiiniennisrensnsssnssssssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssss 1
A. Project DESCTIPLION. ....c.eiiiieiiieiieciie ettt ettt e 1

IL. INVESTIGATION METHODOLOGY ...cuccoinnuinsuissnnsaissenssesssissassasssssssssssssssssssssasssasssssss 2
A. Preliminary Data REVIEW ........cocioiiiiiiiiiiiiee e 2
B. Wetland and Waterway Investigation.........c.coceeeuieriieeiiienieeieeiie e 2

III.  RESULTS aoictirtitictinensticnssnessicssessesssesssssssssssssssssessssssssssessssssssssesssssssssssssssssssssasssssssssss 4
A. Background Information ReVIEW..........ccceeeviiiiiiiiiiiniiieiieiiecece e 4
B. Wetland and Waterway Field Investigation...........cccccoeceeiiiniiiniiniiiineneeee 4

IV.  SUMMARY AND CONCLUSIONS ..uuitvinicrurssensaissassssssasssssssesssssssssssssassssssssssssssssssssses 8

References

Appendices:

Appendix A: Figures

Appendix B: Photographs

Appendix C: Wetland Determination Data Forms

Appendix D: Stream Data Forms

Appendix E:  Wetland Function-Value Evaluation Form

LIST OF TABLES

Tables

Table 1. USDA-NRCS Soils within the Project Study Area. ........ccocvveeviieeiiieeieeeeeee e 4

Table 2. Waterways SUMIMATY. ........ccceerieiiieiieeieeieeete et e ste et e sieeereeseaeeseesaaeesseessseenseessseenseesnns 5

TABLE OF CONTENTS




L. Introduction




I. INTRODUCTION

A.D. Marble conducted a wetland and waterway investigation in the vicinity of the proposed
S.R. 0209 over Adams Creek bridge in Delaware Township, Pike County, Pennsylvania
(Appendix A: Figure 1). The bridge is located within the Delaware Water Gap National
Recreation Area. The Federal Highway Administration (FHWA), in cooperation with the
National Park Service (NPS), proposes to make repairs to the S.R. 0209 over Adams Creek
bridge. The field investigation was conducted on July 12, 2018.

A. Project Description

The FHWA proposes to make repairs to the S.R. 0209 over Adams Creek bridge. The structural
repairs include cleaning scuppers, repairing deteriorated areas of concrete on girders and an
abutment/wing wall, grouting under the south abutment and installing rip-rap, and installing a
rockery wall adjacent to the wing wall and backfilling behind the wall. Scour protection would
include the selective installation of Class 4 riprap on the southwest abutment and grouting in
place. Asphalt pavement patching would be done at the roadway approaches, and asphalt curbing
would be installed on all four corners of the bridge to improve roadway drainage. Temporary
construction access would be needed on the southeast corner of the bridge and at the northwest
corner of the bridge, and a temporary sandbag/barrier stream diversion would be installed to

install scour protection.

The project area is located in a forested setting within the Delaware Water Gap National
Recreation Area. The S.R. 0209 over Adams Creek bridge is located in Pike County within a
remote section of the recreation area. The surrounding terrain is heavily forested, with steep
slopes on either side of the creek. A wooden footbridge is located upstream (northwest) of the

bridge and provides hiking access across Adams Creek.
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II. INVESTIGATION METHODOLOGY

A. Preliminary Data Review

A literature review included the examination of the following maps: the U.S. Department of
Agriculture, Natural Resources Conservation Service’s (USDA-NRCS’s) soils map; and the U.S.
Fish and Wildlife Service’s (USFWS’s) National Wetlands Inventory (NWI) map.

B. Wetland and Waterway Investigation

The project study area was defined by the engineers to encompass all anticipated ground
disturbance for the proposed bridge repairs. The project study area for the S.R. 0209 over Adams
Creek bridge is approximately 0.36 acre in size and is depicted on Figures 2 and 3 (Appendix A).

The project study area includes transportation, recreation, and forested land uses.

Two wetland investigation methodologies were followed. The U.S. Army Corps of Engineers
method was utilized since a Pennsylvania Department of Environmental Protection General
Permit will be required for the project. The National Park Service method was utilized due to the

project location in the Delaware Water Gap National Recreation Area.

U.S. Army Corps of Engineers Method

This report was prepared to document the extent of wetlands and watercourses within the project
study area. The wetland investigation was conducted in accordance with the U.S. Army Corps of
Engineers’ (USACE’s) Wetlands Delineation Manual (Environmental Laboratory 1987) and
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Northcentral and
Northeast Regional Supplement, Version 2.0 (USACE 2012); the Pennsylvania Department of
Environmental Protection (PADEP) Chapter 105 Regulations; and Section 404 of the Federal
Clean Water Act. Wetland habitats were classified according to the Federal Geographic Data
Committee’s (FGDC’s) Classification of Wetlands and Deepwater Habitats of the United States
(Second Addition; 2013). Pertinent information, including dominant vegetation, hydric soil
indicators, wetland hydrology indicators, and types of disturbance (if applicable), was recorded

on wetland determination data forms.
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National Park Service Method

The report was also prepared to document the extent of aquatic resources in the project area in
accordance with the Federal Geographic Data Committee (FGDC) Wetlands Classification
Standard following the methods outlined in National Park Service (NPS) Procedural Manual

#77-1: Wetland Protection (NPS 2016).
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III. RESULTS

A. Background Information Review

Results from the background review and field investigation are indicated below. The soils map
(Appendix A: Figure 2) indicates that one soil type is located within the project study area.
Wyalusing fine sandy loam (143) is located in the proposed project study area and is considered

predominantly hydric (Table 1).

Table 1. USDA-NRCS Soils within the Project Study Area.
Soil Mapping Symbol | Soil Mapping Unit Hydric Status
143 Wyalusing fine sandy loam Predominantly hydric

The NWI quadrangle for Pike County, Pennsylvania (Appendix A: Figure 2), indicates that one
riverine, upper perennial, unconsolidated bottom, permanently flooded (R3UBH) wetland is
located at the southern edge of the project study area. During the field view, the R3UBH wetland
was field confirmed as Adams Creek. The actual boundaries of the creek were delineated during

the field view.

B. Wetland and Waterway Field Investigation
The field investigation was conducted on July 12, 2018 in accordance with the USACE and

National Park Service wetland evaluation methods.

As a result of the field investigations, one waterway was delineated within the project study area
following the USACE method. No palustrine wetlands were delineated. Waterway limits were
delineated at the ordinary high water mark (OHWM) and marked with flagging tape. The
locations of each flag were recorded on a global positioning system (GPS) to sub-meter
accuracy. The delineated boundaries of the waterway are shown on aerial photography
(Appendix A: Figure 3). Waterway resources are summarized in Table 2, and a detailed
description is provided below. Figure 3 depicts the locations of the aquatic resources as delineated
during field investigations. Photographs are included as Appendix B, wetland data sheets are

provided as Appendix C, and stream data sheets are provided as Appendix D.
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The wetland investigation was also conducted following methods outlined in National Park
Service (NPS) Procedural Manual #77-1: Wetland Protection (NPS 2016). Aquatic resources
were evaluated following the FGDC Wetlands Classification Standard resulting in Adams Creek

being identified as Riverine Wetland.

Table 2. Wetlands/Waterways Summary.

Resource Waterway FGDC WOUS Chapter 93 Approved Trout
ID Name Classification Classification | Water
Stream 1 Adams Creek R3UBH - Upper Yes EV, MF Yes (Natural
Perennial, Reproducing)
Unconsolidated
Bottom, Permanently
Flooded

EV, MF — Exceptional Value Waters and Migratory Fishery

Uplands

The area within the project study area is upland forest that declines steeply to Adams Creek
(Stream 1). Four data points (Appendix C) were collected to document the area surrounding the
bridge repair project. The four data points were collected in low spots on terraces in all four
quadrants of the bridge. Hydrophytic vegetation was not present at any of the four data points.
Dominant tree and shrub species included Acer saccharum (sugar maple, FACU), Tilia
americana (basswood, FACU), Ulmus rubra (slippery elm, FAC), Carya ovata (shagbark
hickory, FACU), Tsuga canadensis (eastern hemlock, FACU), Berberis thunbergii (Japanese
barberry, FACU), and Lindera benzoin (spicebush, FACW). Dominant herbaceous species
included Parthenocissus quinquefolia (Virginia creeper, FACU), Toxicodendron radicans
(poison ivy, FACU), Ambrosia artemisiifolia (annual ragweed, FACU), Pyrola americana
(American wintergreen, FACU), Polystichum acrostichoides (Christmas fern, FACU), and
Dryopteris marginalis (marginal wood fern, FACU). No wetland hydrology indicators were
observed with the project study area. A soil test pit was dug to observe soil characteristics at each
data point. None of the four test pits revealed hydric soil indicators and were generally described

as dry and rocky.
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Wetlands/Waterways

One riverine wetland/waterway was delineated within the project study area. Adams Creek,
delineated as Stream 1, is a perennial stream flowing northwest to southeast through the project
study area. Adams Creek has a Chapter 93 Classification of Exceptional Value, Migratory
Fishery (EV, MF). Adams Creek is listed as a naturally reproducing trout stream by the
Pennsylvania Fish and Boat Commission (PFBC). The stream is not listed a trout stocked stream
or Class A wild trout stream by PFBC. The bridge is approximately 0.25 mile upstream of the
confluence with the Delaware River, which is a Scenic and Recreational River within the Federal
Wild and Scenic Rivers System (Department of the Interior, National Park Service [NPS]).
Within the project study area, Stream 1 averaged 10 inches deep and 20 feet wide. The
delineated landward limits of Adams Creek are bounded by the channel bank and uplands as
defined by FGDC Wetlands Classification Standard. The delineated waterway boundary is also
the same as the USACE Ordinary High Water Mark. The substrate was predominantly cobble
with large boulders. Macroinvertebrates were observed by examining the bottoms of rocks
located on the streambed. Tricoptera (caddisfly) were abundant and Plecoptera (stonefly) and

Ephemeroptera (mayfly) were common.

Riverine Wetland Functional Assessment

The USACE New England Method (also known as the Corps Descriptive Method) was utilized
to assess the functions and values of the riverine wetland. The evaluator first determines if a
wetland is suitable for particular functions and values, followed by a determination of what
functions and values are principal to that wetland. The 13 functions and values that are
considered by the Regulatory Branch for any Section 404 wetland permit are listed below. The
list includes eight functions and five values. Values are grouped together at the end of the list. A
Wetland Function-Value Data form is included in Appendix E. The principal functions for the

wetland are summarized below:

Groundwater recharge/discharge;
Floodflow alteration;

Fish and shellfish habitat;
Sediment/toxicant/pathogen retention;
Nutrient removal/retention/transformation;
Production export (nutrient);
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Sediment/shoreline stabilization;

Wildlife habitat;

Recreation;

Educational/scientific value;
Uniqueness/heritage;

Visual quality/aesthetics; and

Threatened or endangered species habitat.

Adams Creek
Principal functions of Adams Creek include fish and shellfish habitat and recreation. These
functions were selected due to the documented use of the riverine wetland by local fisherman

and because the Adams Creek is a naturally reproducing trout stream.
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IV.  SUMMARY AND CONCLUSIONS

A.D. Marble performed a wetland and waterway investigation on July 12, 2018, and conducted
an aquatic resources investigation in the vicinity of the proposed S.R. 0209 over Adams Creek
bridge repair in Delaware Township, Pike County, Pennsylvania. The survey identified and

delineated one riverine wetland/waterway (Adams Creek) within the project study area.

Two wetland investigation methodologies were followed. The U.S. Army Corps of Engineers
method was utilized since a Pennsylvania Department of Environmental Protection General
Permit will be required for the project. The National Park Service method was utilized due to the

project location in the Delaware Water Gap National Recreation Area.

The watercourse (Adams Creek) identified in the report meets the definition as formulated by the
USACE, which has jurisdictional authority over “Waters of the U.S.” and includes waterways
and wetlands under the purview of Section 404 of the Clean Water Act (CWA). Wetlands were
delineated in accordance with procedures outlined in the USACE’s Wetlands Delineation
Manual (Environmental Laboratory 1987) and recent guidance documents on CWA jurisdiction,
in addition to the Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Northcentral and Northeast Regional Supplement, Version 2.0 (USACE 2012). No palustrine

wetlands were identified in the project study area.

The wetland investigation was also conducted following methods outlined in National Park
Service (NPS) Procedural Manual #77-1: Wetland Protection (NPS 2016). Aquatic resources
were evaluated following the FGDC Wetlands Classification Standard resulting in Adams Creek
being identified as a riverine, upper perennial, unconsolidated bottom, permanently flooded

wetland.
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Figure 1
Project Location Map

S.R. 0209 over Adams Creek Bridge Repair Project
Delaware Township, Pike County, Pennsylvania
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Figure 2
NWI and Soils Map
S.R. 0209 over Adams Creek Bridge Repair Project
Delaware Township, Pike County, Pennsylvania
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Photograph 1: View of the S.R. 0209 bridge over Adams Creek approach, facing
southwest (July 2018).

Photograph 2: View of the S.R. 0209 bridge over Adams Creek approach, facing
northeast (July 2018).
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Photograph 3: Upstream view of Adams Creek, facing northwest. Photograph was taken
from the S.R. 0209 bridge (July 2018).

Photograph 4: Downstream view of Adams Creek, facing southeast. Photograph was
taken from the S.R. 0209 bridge (July 2018).
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Photograph 5: View of the northeast quadrant of the bridge study area, facing northeast
(July 2018).

Photograph 6: View of the southeast quadrant of the bridge study area, facing southeast
(July 2018).
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Photograph 7: View of the southwest quadrant of the bridge study area, facing
southwest (July 2018).

Photograph 8: View of the northwest quadrant of the bridge study area, facing
northwest (July 2018).
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Photograph 9: View of the northwest quadrant of the bridge study area, facing
southwest (July 2018).

Photograph 10: View of the footbridge across Adams Creek, facing west. The
footbridge is located northwest of the bridge study area (July 2018).
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Photograph 11: View of the southwest quadrant of the bridge study area, facing
southeast (July 2018).

Photograph 12: Downstream view of Adams Creek, facing southeast. The photograph
also shows the S.R. 0209 bridge over Adams Creek (center; July 2018).
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Photograph 13: View of the southeast quadrant of the bridge study area, showing an
old access road in this quadrant, facing southeast (July 2018).

Photograph 14: View of the northeast quadrant of the bridge study area, facing
southeast (July 2018).
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WETLAND DETERMINATION DATA FORM --Northcentral and Northeast Region

Project/Site:  Adams Creek Bridge City/County: Delaware Twp/ Pike County Sampling Date: 7/12/2018
Applicant/Owner:  Federal Highway Administration State: PA Sampling Point: DP1
Investigator(s):  A.D. Marble (B. Gabel, M. Marra) Section, Township, Range:

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): concave Slope (%) 0
Subregion (LRR or MLRA): MLRA R Lat: 41.239292 Long: -74.866063 Datum: WGS 1984
Soil Map Unit Name: Woyalusing fine sandy loam (143) NWI classification: NA

Are climatic/hydrologic conditions on the site typical for this time of year? Yes _X  No___ (Ifno, explain in Remarks.)

Are Vegetaton _ , Soil __ , orHydrology ___significantly disturbed? Are "Normal Circumstances" present? Yes X No

Are Vegetaton _, Soil __, orHydrology ___ naturally problematic? (If needed, explain any answers in Remarks.)

VEGETATION -- Use Scientific Names of Plants

Absolute Dominant  Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' ) % Cover Species? Status
1. Acer saccharum 40 Yes FACU Number of Dominant Species
2. Tilia americana 20 Yes FACU That Are OBL, FACW, or FAC: 2 (A)
3. Carya ovata 10 No FACU
4. Ulmus rubra 5 No FAC Total Number of Dominant
5. Species Across All Strata: 7 (B)
6.
7. Percent of Dominant Species
8. That Are OBL, FACW or FAC 29 (A/B)
75 = Total Cover
Prevalence Index worksheet:
Sapling/Shrub Stratum  (Plot size: 15' ) Total % Cover of: Multiply by:
1. Berberis thunbergii 40 Yes FACU OBL species x 1= 0
2. Acer saccharum 20 Yes FACU FACW species X = 0
4. Lindera benzoin 15 Yes FACW FAC species X = 0
5. FACU species X = 0
6. UPL species X = 0
7 Column Totals: 0 (A 0 (B)
75 = Total Cover Prevalence Index = B/A = #DIV/0!
Herb Stratum (Plot size: 5' ) Hydrophytic Vegetation Indicators:
1. Parthenocissus quinquefolia 20 Yes FACU __Rapid Test for Hydrophytic Vegetation
2. Toxicodendron radicans 15 Yes FAC __Dominance Test is >50%
3. Urtica dioica 10 No FAC __Prevalence Index is <3.0'
4. Alliaria petiolata 5 No FACU __Morphological Adaptations’ (Provide supporting data
5. Sanguinaria canadensis 5 No FACU in Remarks or on separate sheet)
6. __Problematic Hydrophytic Vegetation1
7. (Explain)
8. 'Indicators of hydric soil and wetland hydrology must be
9. present, unless disturbed or problematic
10. Definitions of Vegetation Strata:
11.
12. Tree - Woody plants 3 in. (7.6 cm) or more in DBH,
13. regardless of height.
55 = Total Cover Sapling/shrub - Woody plants less than 3 in. DBH and
greater than 3.28 ft (1m) tall.
Woody Vine Stratum (Plot size: ) Herb - All herbaceous (non-woody) plants, regardless of
1. size, and woody plants less than 3.28 ft tall
2. Woody vines - All woody vines greater than 3.28 ft in
3. height
4. Hydrophytic
0 = Total Cover Vegetation Present? Yes No X

Remarks: (Include photo numbers here or on separate sheet.) Hydrophytic vegetation was not present at DP1.

US Army Corps of Engineers Northcentral and Northeast Region-Version 2.0




SOIL Sampling Point: DP1

Profile Description: Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-16 10YR 2/2 100 loam dry; gravelly
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand ( % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
| Histosol (A1) ____Polyvalue Below Surface (S8) ____2cm Muck (A10) (LRR K, L, MLRA 149B)
| Histic Epipedon (A2) (LRR R, MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
| Black Histic (A3) _____Thin Dark Surface (S9) ____5.cm Mucky Peat or Peat (S3) (LRR K, L, R)
| Hydrogen Sulfide (A4) (LRR R, MLRA 149B) ____Dark Surface (S7) (LRR K, L)
| Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
| Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) _____Thin Dark Surface (S9) (LRR K, L)
| Thick Dark Surface (A12) ____ Depleted Matrix (F3) ____lIron-Manganese Masses (F12) (LRR K, L, R)
| Sandy Mucky Mineral (S1) _____Redox Dark Surface (F6) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
| Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
| Sandy Redox (S5) ____Redox Depressions (F8) ____Red Parent Material (TF2)
| Stripped Matrix (S6) ____Very Shallow Dark Surface (TF12)
| Dark Surface (S7) (LRR R, MLRA 149B) ____Other (Explain in Remarks)

% Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock
Depth (inches): 16 Hydric Soil Present? Yes No X

Remarks: Hydric soils were not present at DP1. The soil was a dark gravelly loam. A restrictive rock layer was observed at 16 inches.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary indicators (minimum of one is required; check all that apply) __Surface Soil Cracks (B6)
| Surface Water (A1) __Water-Stained Leaves (B9) __Drainage Patterns (B10)
| High Water Table (A2) __Aquatic Fauna (B13) __Moss Trim Lines (B16)
| Saturation (A3) __Marl Deposits (B15) __Dry-Season Water Table (C2)
| Water Marks (B1) __Hydrogen Sulfide Odor (C1) __Crayfish Burrows (C8)
| Sediment Deposits (B2) __Oxidized Rhizospheres on Living Roots (C3) __Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) __Presence of Reduced Iron (C4) __Stunted or Stressed Plants (D1)
| Algal Mat or Crust (B4) __Recent Iron Reduction in Tilled Soils (C6) __Geomorphic Position (D2)
| ___Iron Deposits (B5) __Thin Muck Surface (C7) __Shallow Aquitard (D3)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) __Microtopographic Relief (D4)
Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes _ No X  Depth (inches):
Water Table Present? Yes _ No X  Depth (inches): Wetland Hydrology
Saturation Present? Yes _ No X  Depth (inches): Present? Yes  No X
(includes capillary fringe)

Remarks: Wetland hydrology indicators were not present at DP1.

SUMMARY OF FINDINGS -- Attach site map showing sampling point locations, transects, important features, etc.)

Hydrophytic Vegetation present? Yes No X Is the Sample Area
Hydric Soils Present? Yes No X within a wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.) DP1 did not meet any of the three wetland criteria. DP1 was the
representative upland data point in the forested upland within the northeast quadrant of the project study area. DP1 was located on the first
level terrace approximately 10 feet above the stream.
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WETLAND DETERMINATION DATA FORM --Northcentral and Northeast Region

Project/Site:  Adams Creek Bridge City/County: Delaware Twp/ Pike County Sampling Date: 7/12/2018
Applicant/Owner:  Federal Highway Administration State: PA Sampling Point: DP2
Investigator(s):  A.D. Marble (B. Gabel, M. Marra) Section, Township, Range:

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%) 5
Subregion (LRR or MLRA): MLRA R Lat: 41.23957 Long: -74.866228 Datum: WGS 1984
Soil Map Unit Name: Woyalusing fine sandy loam (143) NWI classification: NA

Are climatic/hydrologic conditions on the site typical for this time of year? Yes _X  No___ (Ifno, explain in Remarks.)

Are Vegetaton _ , Soil __ , orHydrology ___significantly disturbed? Are "Normal Circumstances" present? Yes X No

Are Vegetaton _, Soil __, orHydrology ___ naturally problematic? (If needed, explain any answers in Remarks.)

VEGETATION -- Use Scientific Names of Plants

Absolute Dominant  Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' ) % Cover Species? Status
1. Number of Dominant Species
2. That Are OBL, FACW, or FAC: 0 (A)
3.
4. Total Number of Dominant
5. Species Across All Strata: 1 (B)
6.
7. Percent of Dominant Species
8. That Are OBL, FACW or FAC 0 (A/B)
0 = Total Cover
Prevalence Index worksheet:
Sapling/Shrub Stratum  (Plot size: 15' ) Total % Cover of: Multiply by:
1. OBL species x 1= 0
2. FACW species X = 0
4. FAC species X = 0
5. FACU species X = 0
6. UPL species X = 0
7. Column Totals: 0 (A 0 (B)
0 = Total Cover Prevalence Index = B/A = #DIV/0!
Herb Stratum (Plot size: 5' ) Hydrophytic Vegetation Indicators:
1. Ambrosia artemisiifolia 90 Yes FACU __Rapid Test for Hydrophytic Vegetation
2. Toxicodendron radicans 10 No FAC __Dominance Test is >50%
3. Erigeron annus 5 No FACU __Prevalence Index is <3.0'
4. Solidago canadensis 3 No FACU __Morphological Adaptations’ (Provide supporting data
5. in Remarks or on separate sheet)
6. __Problematic Hydrophytic Vegetation1
7. (Explain)
8. 'Indicators of hydric soil and wetland hydrology must be
9. present, unless disturbed or problematic
10. Definitions of Vegetation Strata:
11.
12. Tree - Woody plants 3 in. (7.6 cm) or more in DBH,
13. regardless of height.
108 = Total Cover Sapling/shrub - Woody plants less than 3 in. DBH and
greater than 3.28 ft (1m) tall.
Woody Vine Stratum (Plot size: ) Herb - All herbaceous (non-woody) plants, regardless of
1. size, and woody plants less than 3.28 ft tall
2. Woody vines - All woody vines greater than 3.28 ft in
3. height
4. Hydrophytic
0 = Total Cover Vegetation Present? Yes No X

Remarks: (Include photo numbers here or on separate sheet.) Hydrophytic vegetation was not present at DP2.

US Army Corps of Engineers Northcentral and Northeast Region-Version 2.0




SOIL Sampling Point: DP2

Profile Description: Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-3 7.5YR 4/3 100 silt loam dry
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand ( % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
| Histosol (A1) ____Polyvalue Below Surface (S8) ____2cm Muck (A10) (LRR K, L, MLRA 149B)
| Histic Epipedon (A2) (LRR R, MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
| Black Histic (A3) _____Thin Dark Surface (S9) ____5.cm Mucky Peat or Peat (S3) (LRR K, L, R)
| Hydrogen Sulfide (A4) (LRR R, MLRA 149B) ____Dark Surface (S7) (LRR K, L)
| Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
| Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) _____Thin Dark Surface (S9) (LRR K, L)
| Thick Dark Surface (A12) ____ Depleted Matrix (F3) ____lIron-Manganese Masses (F12) (LRR K, L, R)
| Sandy Mucky Mineral (S1) _____Redox Dark Surface (F6) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
| Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
| Sandy Redox (S5) ____Redox Depressions (F8) ____Red Parent Material (TF2)
| Stripped Matrix (S6) ____Very Shallow Dark Surface (TF12)
| Dark Surface (S7) (LRR R, MLRA 149B) ____Other (Explain in Remarks)

% Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock
Depth (inches): 3 Hydric Soil Present? Yes No X

Remarks: Hydric soils were not present at DP2. A restrictive rock layer was observed at 3 inches.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary indicators (minimum of one is required; check all that apply) __Surface Soil Cracks (B6)
| Surface Water (A1) __Water-Stained Leaves (B9) __Drainage Patterns (B10)
| High Water Table (A2) __Aquatic Fauna (B13) __Moss Trim Lines (B16)
| Saturation (A3) __Marl Deposits (B15) __Dry-Season Water Table (C2)
| Water Marks (B1) __Hydrogen Sulfide Odor (C1) __Crayfish Burrows (C8)
| Sediment Deposits (B2) __Oxidized Rhizospheres on Living Roots (C3) __Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) __Presence of Reduced Iron (C4) __Stunted or Stressed Plants (D1)
| Algal Mat or Crust (B4) __Recent Iron Reduction in Tilled Soils (C6) __Geomorphic Position (D2)
| ___Iron Deposits (B5) __Thin Muck Surface (C7) __Shallow Aquitard (D3)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) __Microtopographic Relief (D4)
Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes _ No X  Depth (inches):
Water Table Present? Yes _ No X  Depth (inches): Wetland Hydrology
Saturation Present? Yes _ No X  Depth (inches): Present? Yes  No X
(includes capillary fringe)

Remarks: Wetland hydrology indicators were not present at DP2.

SUMMARY OF FINDINGS -- Attach site map showing sampling point locations, transects, important features, etc.)

Hydrophytic Vegetation present? Yes No X Is the Sample Area
Hydric Soils Present? Yes No X within a wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.) DP2 did not meet any of the three wetland criteria. DP2 was the
representative upland data point in the forested upland within the northwest quadrant of the project study area. DP2 was taken in an
opening along S.R. 0209 in an area that may have, at one point, been used as an access road for bridge work.

US Army Corps of Engineers Northcentral and Northeast Region-Version 2.0



WETLAND DETERMINATION DATA FORM --Northcentral and Northeast Region

Project/Site:  Adams Creek Bridge City/County: Delaware Twp/ Pike County Sampling Date: 7/12/2018
Applicant/Owner:  Federal Highway Administration State: PA Sampling Point: DP3
Investigator(s):  A.D. Marble (B. Gabel, M. Marra) Section, Township, Range:

Landform (hillslope, terrace, etc.): terrace Local relief (concave, convex, none): none Slope (%) 2
Subregion (LRR or MLRA): MLRA R Lat: 41.238974 Long: -74.866282 Datum: WGS 1984
Soil Map Unit Name: Woyalusing fine sandy loam (143) NWI classification: NA

Are climatic/hydrologic conditions on the site typical for this time of year? Yes _X  No___ (Ifno, explain in Remarks.)

Are Vegetaton _ , Soil __ , orHydrology ___significantly disturbed? Are "Normal Circumstances" present? Yes __ No

Are Vegetaton _, Soil __, orHydrology ___ naturally problematic? (If needed, explain any answers in Remarks.)

VEGETATION -- Use Scientific Names of Plants

Absolute Dominant  Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' ) % Cover Species? Status
1. Acer saccharum 40 Yes FACU Number of Dominant Species
2. Ulmus rubra 20 Yes FAC That Are OBL, FACW, or FAC: 2 (A)
3. Carya ovata 15 Yes FACU
4. Total Number of Dominant
5. Species Across All Strata: 6 (B)
6.
7. Percent of Dominant Species
8. That Are OBL, FACW or FAC 33 (A/B)
75 = Total Cover
Prevalence Index worksheet:
Sapling/Shrub Stratum  (Plot size: 15' ) Total % Cover of: Multiply by:
1. Berberis thunbergii 60 Yes FACU OBL species x 1= 0
2. Acer saccharum 15 No FACU FACW species X = 0
4. Lindera benzoin 10 No FACW FAC species X = 0
5. FACU species X = 0
6. UPL species X = 0
7 Column Totals: 0 (A 0 (B)
85 = Total Cover Prevalence Index = B/A = #DIV/0!
Herb Stratum (Plot size: 5' ) Hydrophytic Vegetation Indicators:
1. Toxicodendron radicans 15 Yes FAC __Rapid Test for Hydrophytic Vegetation
2. Pyrola americana 5 Yes FACU __Dominance Test is >50%
3. Polystichum acrostichoides 2 No FACU __Prevalence Index is <3.0'
4. Parthenocissus quinquefolia 2 No FACU __Morphological Adaptations’ (Provide supporting data
5. in Remarks or on separate sheet)
6. __Problematic Hydrophytic Vegetation1
7. (Explain)
8. 'Indicators of hydric soil and wetland hydrology must be
9. present, unless disturbed or problematic
10. Definitions of Vegetation Strata:
11.
12. Tree - Woody plants 3 in. (7.6 cm) or more in DBH,
13. regardless of height.
24 = Total Cover Sapling/shrub - Woody plants less than 3 in. DBH and
greater than 3.28 ft (1m) tall.
Woody Vine Stratum (Plot size: ) Herb - All herbaceous (non-woody) plants, regardless of
1. size, and woody plants less than 3.28 ft tall
2. Woody vines - All woody vines greater than 3.28 ft in
3. height
4. Hydrophytic
0 = Total Cover Vegetation Present? Yes No X

Remarks: (Include photo numbers here or on separate sheet.) Hydrophytic vegetation was not present at DP3. Heavy leaf litter covered the sample area.
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SOIL Sampling Point: DP3

Profile Description: Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

0-15 7.5YR 4/5 100 silt loam dry
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand ( % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
| Histosol (A1) ____Polyvalue Below Surface (S8) ____2cm Muck (A10) (LRR K, L, MLRA 149B)
| Histic Epipedon (A2) (LRR R, MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
| Black Histic (A3) _____Thin Dark Surface (S9) ____5.cm Mucky Peat or Peat (S3) (LRR K, L, R)
| Hydrogen Sulfide (A4) (LRR R, MLRA 149B) ____Dark Surface (S7) (LRR K, L)
| Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
| Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) _____Thin Dark Surface (S9) (LRR K, L)
| Thick Dark Surface (A12) ____ Depleted Matrix (F3) ____lIron-Manganese Masses (F12) (LRR K, L, R)
| Sandy Mucky Mineral (S1) _____Redox Dark Surface (F6) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
| Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
| Sandy Redox (S5) ____Redox Depressions (F8) ____Red Parent Material (TF2)
| Stripped Matrix (S6) ____Very Shallow Dark Surface (TF12)
| Dark Surface (S7) (LRR R, MLRA 149B) ____Other (Explain in Remarks)

% Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock
Depth (inches): 15 Hydric Soil Present? Yes No X

Remarks: Hydric soils were not present at DP3. A restrictive rock layer was observed at 15 inches.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary indicators (minimum of one is required; check all that apply) __Surface Soil Cracks (B6)
| Surface Water (A1) __Water-Stained Leaves (B9) __Drainage Patterns (B10)
| High Water Table (A2) __Aquatic Fauna (B13) __Moss Trim Lines (B16)
| Saturation (A3) __Marl Deposits (B15) __Dry-Season Water Table (C2)
| Water Marks (B1) __Hydrogen Sulfide Odor (C1) __Crayfish Burrows (C8)
| Sediment Deposits (B2) __Oxidized Rhizospheres on Living Roots (C3) __Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) __Presence of Reduced Iron (C4) __Stunted or Stressed Plants (D1)
| Algal Mat or Crust (B4) __Recent Iron Reduction in Tilled Soils (C6) __Geomorphic Position (D2)
| ___Iron Deposits (B5) __Thin Muck Surface (C7) __Shallow Aquitard (D3)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) __Microtopographic Relief (D4)
Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes _ No X  Depth (inches):
Water Table Present? Yes _ No X  Depth (inches): Wetland Hydrology
Saturation Present? Yes _ No X  Depth (inches): Present? Yes  No X
(includes capillary fringe)

Remarks: Wetland hydrology indicators were not present at DP3.

SUMMARY OF FINDINGS -- Attach site map showing sampling point locations, transects, important features, etc.)

Hydrophytic Vegetation present? Yes No X Is the Sample Area
Hydric Soils Present? Yes No X within a wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.) DP3 did not meet any of the three wetland criteria. DP3 was the
representative upland data point in the forested upland within the southeast quadrant of the project study area. The sample area was
collected south of an old access road at the top of a terrace above the steep stream bank that covered the entire southeast quadrant of the
bridge.
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WETLAND DETERMINATION DATA FORM --Northcentral and Northeast Region

Project/Site:  Adams Creek Bridge City/County: Delaware Twp/ Pike County Sampling Date: 7/12/2018
Applicant/Owner:  Federal Highway Administration State: PA Sampling Point: DP4
Investigator(s):  A.D. Marble (B. Gabel, M. Marra) Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): convex Slope (%) 40
Subregion (LRR or MLRA): MLRA R Lat: 41.239226 Long: -74.866494 Datum: WGS 1984
Soil Map Unit Name: Woyalusing fine sandy loam (143) NWI classification: NA

Are climatic/hydrologic conditions on the site typical for this time of year? Yes _X  No___ (Ifno, explain in Remarks.)

Are Vegetaton _ , Soil __ , orHydrology ___significantly disturbed? Are "Normal Circumstances" present? Yes X No

Are Vegetaton _, Soil __, orHydrology ___ naturally problematic? (If needed, explain any answers in Remarks.)

VEGETATION -- Use Scientific Names of Plants

Absolute Dominant  Indicator Dominance Test worksheet:
Tree Stratum (Plot size: 30' ) % Cover Species? Status
1. Carya ovata 20 Yes FACU Number of Dominant Species
2. Acer saccharum 15 Yes FACU That Are OBL, FACW, or FAC: 1 (A)
3. Tsuga canadensis 10 Yes FACU
4. Rhus typhina 5 No NI Total Number of Dominant
5. Species Across All Strata: 7 (B)
6.
7. Percent of Dominant Species
8. That Are OBL, FACW or FAC 14 (A/B)
50 = Total Cover
Prevalence Index worksheet:
Sapling/Shrub Stratum  (Plot size: 15' ) Total % Cover of: Multiply by:
1. Berberis thunbergii 15 Yes FACU OBL species x 1= 0
2. Lindera benzoin 10 Yes FACW FACW species X = 0
4. Hamamelis virginina 5 No FACU FAC species X = 0
5. FACU species X = 0
6. UPL species X = 0
7 Column Totals: 0 (A 0 (B)
30 = Total Cover Prevalence Index = B/A = #DIV/0!
Herb Stratum (Plot size: 5' ) Hydrophytic Vegetation Indicators:
1. Polystichum acrostichoides 20 Yes FACU __Rapid Test for Hydrophytic Vegetation
2. Dryopteris marginalis 10 Yes FACU __Dominance Test is >50%
3. __Prevalence Index is <3.0'
4. __Morphological Adaptations1 (Provide supporting data
5. in Remarks or on separate sheet)
6. __Problematic Hydrophytic Vegetation1
7. (Explain)
8. 'Indicators of hydric soil and wetland hydrology must be
9. present, unless disturbed or problematic
10. Definitions of Vegetation Strata:
11.
12. Tree - Woody plants 3 in. (7.6 cm) or more in DBH,
13. regardless of height.
30 = Total Cover Sapling/shrub - Woody plants less than 3 in. DBH and
greater than 3.28 ft (1m) tall.
Woody Vine Stratum (Plot size: ) Herb - All herbaceous (non-woody) plants, regardless of
1. size, and woody plants less than 3.28 ft tall
2. Woody vines - All woody vines greater than 3.28 ft in
3. height
4. Hydrophytic
0 = Total Cover Vegetation Present? ves No _ X

Remarks: (Include photo numbers here or on separate sheet.) Hydrophytic vegetation was not present at DP4. Heavy leaf litter covered the sample area.
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SOIL Sampling Point: DP4

Profile Description: Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-9 7.5YR 4/4 100 loam rocky/dry

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand ( % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
| Histosol (A1) ____Polyvalue Below Surface (S8) ____2cm Muck (A10) (LRR K, L, MLRA 149B)
| Histic Epipedon (A2) (LRR R, MLRA 149B) ____Coast Prairie Redox (A16) (LRR K, L, R)
| Black Histic (A3) _____Thin Dark Surface (S9) ____5.cm Mucky Peat or Peat (S3) (LRR K, L, R)
| Hydrogen Sulfide (A4) (LRR R, MLRA 149B) ____Dark Surface (S7) (LRR K, L)
| Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
| Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) _____Thin Dark Surface (S9) (LRR K, L)
| Thick Dark Surface (A12) ____ Depleted Matrix (F3) ____lIron-Manganese Masses (F12) (LRR K, L, R)
| Sandy Mucky Mineral (S1) _____Redox Dark Surface (F6) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
| Sandy Gleyed Matrix (S4) ____Depleted Dark Surface (F7) ____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
| Sandy Redox (S5) ____Redox Depressions (F8) ____Red Parent Material (TF2)
| Stripped Matrix (S6) ____Very Shallow Dark Surface (TF12)
| Dark Surface (S7) (LRR R, MLRA 149B) ____Other (Explain in Remarks)

% Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type: Rock
Depth (inches): 9 Hydric Soil Present? Yes No X

Remarks: Hydric soils were not present at DP4. A restrictive rock layer was observed at 9 inches.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary indicators (minimum of one is required; check all that apply) __Surface Soil Cracks (B6)
| Surface Water (A1) __Water-Stained Leaves (B9) __Drainage Patterns (B10)
| High Water Table (A2) __Aquatic Fauna (B13) __Moss Trim Lines (B16)
| Saturation (A3) __Marl Deposits (B15) __Dry-Season Water Table (C2)
| Water Marks (B1) __Hydrogen Sulfide Odor (C1) __Crayfish Burrows (C8)
| Sediment Deposits (B2) __Oxidized Rhizospheres on Living Roots (C3) __Saturation Visible on Aerial Imagery (C9)
| Drift Deposits (B3) __Presence of Reduced Iron (C4) __Stunted or Stressed Plants (D1)
| Algal Mat or Crust (B4) __Recent Iron Reduction in Tilled Soils (C6) __Geomorphic Position (D2)
| ___Iron Deposits (B5) __Thin Muck Surface (C7) __Shallow Aquitard (D3)
| Inundation Visible on Aerial Imagery (B7) ~ __ Other (Explain in Remarks) __Microtopographic Relief (D4)
Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes _ No __ X Depth (inches):
Water Table Present? Yes _ No __X Depth (inches): Wetland Hydrology
Saturation Present? Yes _ No __ X Depth (inches): Present? Yes  No X
(includes capillary fringe)

Remarks: Wetland hydrology indicators were not present at DP4.

SUMMARY OF FINDINGS -- Attach site map showing sampling point locations, transects, important features, etc.)

Hydrophytic Vegetation present? Yes No X Is the Sample Area
Hydric Soils Present? Yes No X within a wetland? Yes No X
Wetland Hydrology Present? Yes No X If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.) DP4 did not meet any of the three wetland criteria. DP4 was the
representative upland data point in the forested upland within the southwest quadrant of the project study area. The sample area was
collected on a steep hillslope that covered the entire southwest quadrant of the bridge.
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STREAM PHYSICAL CHARACTERIZATION / WATER QUALITY FIELD DATA SHEET

STREAM NAME Adams Creek CLIENT FHWA
PROJECT Adams Creek Bridge Repair LATITUDE 41.239229
Brook Gabel DATE 7/12/18 MM/DD/YY LONGITUDE -74.866325
INVESTIGATORS
. _ 24 HOUR
Mike Marra TIME 9:30 (LE. 16:45) FLAGGED S1
PAST 24
NOW WEATHER CONDITIONS Fostien HEAVY RAIN IN THE LAST 7 DAYS? O YES | X NO
[] ABUTTING /
O STORM (HEAVY RAIN) O WETLAND FRINGE | [J YES | O NO O ApJACENT
WEATHER O RAIN (STEADY RAIN) O WETLAND ID N/A
Gl piehE O | SHOWERS (INTERMITTENT) O AIR TEMPERATURE 78 | °F
% CLOUD
- COVER - NOTES
X CLEAR/SUNNY X
STREAM BACKGROUND
STREAM TYPE X | PERENNIAL | [0 | INTERMITTENT O | OTHER
CHAPTER 93 EV, MF EXISTING USE CLASSIFICATIONS | None
WILD - SCENIC RIVER/STREAM O YES X NO PFBC - APPROVED TROUT WATER O YES X NO
CLASS A WILD TROUT O YES X NO NATURALLY REPRODUCING TROUT X YES 0 NO
IN STREAM FEATURES
CHANNELIZED O YES X NO DESCRIPTION
STREAM GRADIENT O |HGH | X | MODERATE | [J | LOW | EMBEDDEDNESS (%) 10
DIMENSIONS AVERAGE WIDTH (FT) \ 20 | AVERAGE DEPTH (FT) \ 10 inches
CANOPY COVER O ‘ OPEN ‘ O ‘ PARTLY OPEN ‘ X ‘ PARTLY SHADED ‘ O ‘ SHADED
RIPARIAN VEG. | INDICATE THE DOMINANT TYPE AND RECORD THE DOMINANT SPECIES PRESENT
(18M.BUFFER) | ® |[TREEs | O |SHRuBS | O | GRASSES | O | HERBACEOUS
PREDOMINANT SURROUNDING LAND USE
WATERSHED
FEATURES X | FOREST O | AGRICULTURAL | [0 | COMMERCIAL | O | INDUSTRIAL
0 | FIELD/PASTURE | [0 | RESIDENTIAL 0 | OTHER Transportation

MACROINVERTEBRATES (ORDER / ABUNDANCE: F-FEW C-COMMON A-ABUNDANT)

Tricoptera (A)

Plecoptera (C)

Ephemeroptera (C)

COMMENTS: S1 is the perennial Adams Creek. The bridge is approximately 0.25 mile upstream of the confluence with the Delaware River, which is a

wild and scenic river.

STREAM SUBSTRATE: INORGANIC SUBSTRATE COMPONENTS (ADD TO 100%) / ORGANIC SUBSTRATE COMPONENTS (MAY BE < 100%)

SUBSTRATE % COMPOSITION IN SUBSTRATE % COMPOSITION IN
TYPE DIAMETER SAMPLING REACH TYPE DIAMETER SAMPLING REACH
0.06 -0 2 MM
BEDROCK : SAND GRITTY) 5
BOULDER 256 MM (10"+) 15 SILT 0.004 — 0.06 MM
COBBLE 64 — 256 MM (2.5 — 107) 70 CLAY <0.004 MM (SLICK)
) ORGANIC (ie.
GRAVEL 2-64 MM (0.1-2.5") 10 Detitue, Mugh eic)
PHOTOGRAPHS : Appendix B
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Appendix E

Wetland Function-Value Evaluation Form



Wetland Function-Value Evaluation Form

Total Area of Wetland ~ N/A (Waterway) Human made? No Is wetland part of a wildlife corridor? Yes or a "habitat island"? Wetland I.D. Adams Creek
Latitude Longitude

Adjacent land use Transporation, Forested (Floodplain) Distance to nearest roadway or other development 10' Prepared by: JV
Wetland Impact: ? Date: 9/18/2018

Hydrogeomorphic Position Riverine Contiguous undeveloped buffer zone present Yes Type R3UBH Area N/A
Evaluation based on:

Is the wetland a separate hydraulic system? No If not, where does the wetland lie in the drainage basin? Mainstem Office X Field X
Corps manual wetland delineation

How many tributaries contribute to the wetland? 5+ Wildlife & vegetation diversity/abundance (see attached list) completed? Y X N

Principal
Occurrence Rationale Functions(s)/
Function/Value Yes No (Reference #)* Values Comments
Groundwater Recharge/Discharge X 4,7
Floodflow Alteration X 7,8, 10, 13 Riverine wetland able to alter limited floodflow
. . . 1,3,4,5,7,8,9, 10, 11, 12, 13, 14, Adams Creek is a perennial stream; creek is a

Fish and Shellfish Habitat X 17 X naturally reproducing trout stream.

Sediment/Toxicant Retention X 10

Nutrient Removal X 2,5

Production Export X 4,6, 10

. . - . Riverine wetland; Streambanks are stabilized by
Sediment/Shoreline Stabilization X 1,4,6,8,9,12, 14 dense vegetation
- . Adams Creek is a naturally reproducing trout
Wildlife Habitat X 1,3,4,5,6,8,16,17, 19 vrep 9

stream.

Project located in Delaware Water Gap National
Recreation X 1,2,4,5,6, 8,10 X Recreation Area; area is regularly used by local
fisherman; foot bridge located across waterway.

Educational Scientific Value

Uniqueness/Heritage

Visual Quality/Aesthetics

Endangered Species

X| X XXX

Other

Notes: *Refer to back up list of numbered rational factors. Any rational factors that were answered with a “Yes” were recorded in the Rationale (Reference
#) column of this data form.
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Appendix A

Wetland evaluation supporting
documentation; Reproducible
forms.

Below is an example list of considerations that was used for a New
Hampshire highway project. Considerations are flexible, based on best
professional judgment and interdisciplinary team consensus. This example
provides a comprehensive base, however, and may only need slight modifications
for use in other projects.

GROUNDWATER RECHARGE/DISCHARGE— This function considers the
potential for a wetland to serve as a groundwater recharge and/or discharge area.
It refers to the fundamental interaction between wetlands and aquifers, regardless
of the size or importance of either.

CONSIDERATIONS/QUALIFIERS
1. Public or private wells occur downstream of the wetland.

Potential exists for public or private wells downstream of the wetland.

Wetland is underlain by stratified drift.

Gravel or sandy soils present in or adjacent to the wetland.

Fragipan does not occur in the wetland.

Fragipan, impervious soils, or bedrock does occur in the wetland.

Wetland is associated with a perennial or intermittent watercourse.

Signs of groundwater recharge are present or piezometer data

demonstrates recharge.

9. Wetland is associated with a watercourse but lacks a defined outlet or
contains a constricted outlet.

10. Wetland contains only an outlet, no inlet.

11. Groundwater quality of stratified drift aquifer within or downstream
of wetland meets drinking water standards.

12. Quality of water associated with the wetland is high.

13. Signs of groundwater discharge are present (e.g., springs).

14. Water temperature suggests it is a discharge site.

15. Wetland shows signs of variable water levels.

16. Piezometer data demonstrates discharge.

17. Other

N RA~WN

FLOODFLOW ALTERATION (Storage & Desynchronization) — This function
considers the effectiveness of the wetland in reducing flood damage by water
retention for prolonged periods following precipitation events and the gradual
release of floodwaters. It adds to the stability of the wetland ecological system or
its buffering characteristics and provides social or economic value relative to
erosion and/or flood prone areas.




1|

‘uonauNy ysiy|1ays pue ysiy ay) 1oy uoneldepe ue Jo (S4IAIN)
90IAJIBS SalIaysiH aulte| JeuoneN ayl Aq papinoid sjdwexa ue sI Bulmojjo) 8yl 'Swol1sAs0d9
auliew 10} paldepe aq 0S| UBD 11 ‘SPUR|IBM Ja1eMUSal) 0] s1ajal ajdwexs anoge ay1 ybnoyl v

EIVITQ 1)
uasald sI [auueyd weans pauged /T
-abesn ysiy 10) SAISSIIX 00] 10U aJe S3INIJ0|3A JoTep 9T
"JUSSCE aJe SWealls apew-Uel\  'GT
‘Jua1sisiad SI 8sIN02IBTeM BY L YT
“USH UUM paxd03s SI puefisp - €T
‘Juasaid SI ysly Jo a0UspINg ‘2T
"pUBIaM SIYI UIIM PaTRIJ0SSE UIeal Wealls 8yl Wolj JUasqe aJe
(Buissouo peou ‘s|eliarem ‘surep JaAeaq Bulpnjoul ‘swep Se yans) ysiy snowolpeue 0] (s)iaLueg  TT
"puBIaM SIU} UlyMm suoeindod ysi|1ays/ysty 0} s|qejlene sl pooq 0T
"(spag |aAe.b 10 uoneyaban pabiawigns) juasaid ate seare Bulumeds '
"95JN02JaJeM 8y} J0j apeys sapinoid uoielaban apisweans '8
‘suoine|ndod
ysiays/ysty Ayyjeay 1oddns 03 ajge SI puejIam SIU} YA pPaleIdoSSe 3SIN03Jajem ayl Jo Aliend
199) 0§ Ue) 10w sI (Mueq 01 yueq) YIpIm wesns 9
“J81uIm Burinp Jayem uado awos
ule1aJ puUR PIjOS 9Z38.1) 0] 10U SB 0S Seale Jayem uado ul yidap pue azIs JUsIOIYNS Sey puelspy, '
'9sJn02Jarem snonbiuod ‘Jabie| e Jo Lied SI puelspy b
‘suoirendod ysiyjjays/ysiy abae| 1oddns 01 ajqe SI puelam SIY1 JO 9ZIS '€
ASHNOJYUIIVM Y HLIM d3LVIOOSSY LON SI ANVI1LIM SIHL dl 343H d01S
uasald s10a[qo Jan0D JO BoURPUNQY
"PUBIaM SIY} SACCR PaYSISJeM 3} Ul JUBUIWOP pue|1salod T
SY314ITVYNO/SNOILYH3AISNOD

Telgey ysty|sys
pue ysij 10J uonsanb ul puepam syl YlIM PaleIoosse $8sin0disTem Jusuewad 1o [euosess Jo

SS3UBAND8YS aY} SI9PISU0D uonduny sty — (43 LVMHSTYH) 1VLIGVH HSI4TT3IHS ANV HSI4

BYl0 6T
"uonelslan Jo Anisuap ybiy e sureyuod puepam siyl  'gT
"puRIam s1y1 Aq pa10s810.d aJe Weasisumop sasn pue /T
‘pueiam siy) Aq paloage si AII90JSA MOJ) [uUURyD  "9T
"Pa1OLIISUOD SI 18]IN0 PUBIBM SIY]  ‘GT
*9SNYJIP J0 SNONUIS SI 9SIN0JJSIEM PUBIBM SIYL  HT
"$9SIN0JISYEM 310U JO BUO YIM P3IRIJOSSE SI PUuefiam siy] ‘€T
‘Bu1pooyy 01 anp SSO| JIWOU0ID JO AIOISIY ® Sey paysialem ayl gt
"PUB[ISM 83U} WO.J WeaLISUMOp
urejdpooyy 8y Jeau o Ul PaYeI0| aJe $82IN0Sal JO ‘sainonils ‘saiadoid sjgenjen  “IT
"95IN02JaTEM AgJeau e
W0JJ J3J2M POOJJ SAISSIIXD UILISp PUB 9AI19034 ABW puBIam SIY) ‘Wiols abie| e Jo JusAs ayl U] 0T
"spuejdn BuIpUNO.INS WOJ) JJOUNJ MOJJ 193US 10 PUBJISAO SUIL]S] pUR SIAISIa) PURIOM 6
"SUOIIPUOD |[elulel
abeJane 10 [eWIOU JapuUN Uey) J8JeM JO SBWINJOA JayBiy urelal ued puefiam sy} ‘siusns poojy buling
"|]aA3] J31eM 3]gelieA Jo 1uasaid aure subis 1o ‘Jarem papuod ‘19[IN0 JUSNIWISIUI U. Sey PuejIap
‘lenusiod abel0ls pooy) sey ey eale 1ej) A[9AIR[31 € Ul SISIXS PURjIapA
Ja]eM UIR1Sp pue gJosge 0] 3[R aJe YdIYMm S|10S OLIPAY SUIeluod puepsp
"$90RLINS snolAJadwil Jo Jusdlad yBiy e sureluod paysiarem puejiap
"puBIaM ay) aAode Jo Jo adojsdn Jusisixa-uou Jo [[ews si 86rlols pooj) a8
"pays.Jarem sy Jo suonod Jaddn sy ul SIN220 pueSA
"paysialem sii 01 aAle|al abue| sl puepam siyl Jo ealy T
SY3I1ITVYNO/SNOILYHIAISNOD

N MO~ ©



Lz |

"puRpam ay} ui sisixa Buidde Juswipss Joy [enusiod [N €

"SISIX3 Jelgey Jajem uado Jo Jerem desg g

"pPaysJaleMm sil Jo azIs 8y} 0) aAle|al abIe| Sl puepispy T
SY3I41TVYNO/SNOILYHIAISNOD

"S1IEN1Sa 10 ‘SIBAILL ‘sweans ‘saxe] ‘spuod se yons

SJ9JeM 82eLINns 10 sJajinbe Bullslus SjusLiINU JO S10918 ||1 JuaAaid 01 SI uonoauny
sIU1 Jo 10adse auQ 's|aAs] 21ydol 1o SWIOY J3Y10 0Ul SJusLIINU 8say) sseoo.d

0] puejIam a1 Jo Alljige ay1 pue spuejiem snonbinuod Jo spuejdn Buipunons wo.j
J31eM JJounJ ul sjuaLinu 1oy dely e se puejiam ay) JO SSBUSAIIIYS aY) SIBPISU0D
uonouny siylL — NOILYINHO4SNYYL/NOILNI LI/ TVAOWIY LNIIHLNN

Bsylo L1
“uasaud si uolrelaban asuap Ag UOITR|NWINIJR JUBWIPAS
10 subis Jojpue Buiddey Juswipas 10y Alunuoddo sepinoid uonelaban asua@ 9T
"uolsJadsiaiul uoneiaban pue Jayem Jo aalbap ybiy e sey puepisph ST
"pUeIaM BY} UI Juasald ale SMOJ) Jalem asnyiq T
“uasald aJe $a11120]aA Ja1em ybiy ON -Jussald ale $3210) AISOJS JO SI0JRIIPUI ON €T
Juasald ale Jayem
uado papunoduwi Jo sealyy ‘BulLINIJ0 SI pueiem Ul abeI0IS J8TeMpPOoo]s 8AIdaYT 2T
"PUBISM BY] Ul S3Sea10ap A1ID0JoA J[QISIA 9ARY SMOJJ pazijauueyd 'IT
"9)e| © 40 Wealls [eluualad 10 JusnIWIaIuL Ue YIIM PaleIdosse SI puepisph - 0T
'ASHNO2HIIVM V HLIM d31VIOO0SSY LON SI ANV1LIM 4l FHd3IH n_O.rm
"PUBIBM 3U] Ul PalaNnJISuod usag 1ou aAey saydlp abeulelq
"SIeak 0G UBY] 2J0W JOJ PAISIXa aAeRY 0] UMOUY SI puejlam ay L
*2100J9% AjJuaniwialul pue peoiq st abpas puejiam ay L
"WBaJISUMOP INJ30 S824N0S Jajem ajeald Jo a1jgnd
"pueIam SIYY Ul Juasald SI 8wl UOKUSIS) Jsjem uoljelnp Buo
"uasaid ale s]10s 21UebIO JO [elaulw paureld aul4
‘pueIem siyy ui Jusssid
ale 1e1qey Jaremdasp Jo Jayem Buinow mols Ag Buidden Juswipss oy Allunuoddo ¢
"PUBJISM 3Uj] BAOCR PaySIa1eM ay) Ul aJe SJUBJIXO] JO S30IN0S UMOUY 10 [enualod ¢
"PUBI9M BY] SA0GR PAYSIaTEM 3] UI 9Je JUSWIPaS S$90X3 JO S32IN0S [enualod T
SY314ITVYNO/SNOILYH3AISNOD

< WO~ © o

‘Seale puejiam bBuiposa weansdn o spuejdn

Buipunouins wouy Jayem Jounu ui suaboyied 1o ‘SjuedIxo) ‘sjuswipas oy desy e se
pUB[IIM 8U) JO SSBUBAIIDRYYS By} 0] saleal 3| “Auijenb Jayem Jo uoirepelfap susnsid
J0 $30NpaJ uonouny siyl — NOILNILIH NIDOHLVA/LNVIIXOL/LNINIAIS

Bsylo L
"(A1essagau aq Aell S4IAN YIIM UOITRINSU0D) 1ussald SI ‘19 uoneAlasuo) 79 Alaysi
SUaA3IS-uosnubely a8yl 0] SJUBLPUBWE 966T AU AQ paulyap se ‘Teliqey ysiy [eRUassy 9
"ys1} snowuoJpeue Joj religey AlorelBiw sapinoid Aemisrem ay
‘swisiueflo suLiew [9A3] a1ydody Jaybiy Joy Aaud spoddns Aemusiem/pueiomayl
"SISIX9
Tel0RY 3]qeuns Jo Juasald are sa19ads jueniodwi Ajjeuciieaidal Jo Ajfelasswwo) g
"eale 8y} Ul J0 a)s sy} Je Juasald si Jeligey Bulumeds sjgeuns 'z
"Juasaid aJe (Spaq sseibjas ‘siel pnw ‘yssew [epil) saus onenbe [eoads T
SY314ITVYNO/SNOILYHIAISNOD

To)

"S9[1UN] BaS Uk ‘S|ewwew

auLIeW ‘UsIJ|IdYs ‘Usly Se yans $80inosal aultew Bunioddns ul S)USWUUOIIAUS
J1ay10 pue ‘smojfeys parelslian ‘sief) [epi ‘sjuswiAequia ‘SPUBIdM JO SSBUSAIIIRYD
8yl sI8pIsu0d uonouny sty — (INIYVIA) 1VLIGVH HSI4T13HS ANV HSI4

(LA

Yyv




€2 | o o1

"SJUAAD AAIS0J3 A[fenuaiod Jo SJUaAs poojy Joulw Burinp (Sayaur) ajeas |[ews e uo auljaIoys
a1 pue SJUSWIPaS SazI[Igels eyl JaAe| SnoadegJay Jual|Isal asuap e Jo pastidwod si uonelabsp ‘ST

"(309y) aJeds afire] © UO BUIJIOYS BY) 9Z1|IGE]S PUR SJUSPIDUI
AAIS0J3 10 S1USA3 Pooj) Jofew pueISYIIM 1eyl sqniys pue saaJl able| Jo pastidwod si uonelsbsp  pT
‘puod 1o ‘axe| ‘9si1n02131eM B J3pJ0oQ SgnIys Jo/pue syuabiawsa Buigiosae-ABiaus Jo abejusasad ybiH €T
‘puod Jo ‘axe| ‘asinoalarem Buliaplog si uoneiaban asusq  ‘ZT
quasald s1 Auanoe buneog  ‘TT
uesald s1 yala) Jsrem uadQ 0T
"MOJ} Pazijauury? 82npoJd 03 3ZIS JUSIJLYNS JO SI paysiarem ay L
"PUBIM Y} Ul S31M190[3A MOy YBIH
"puod Jo ‘8| ‘asinoalarem s1apaog (,0T<) puejiam apIpA
“noyBnouy) s100. asuap Yum (ueq
dieys “a'1) sisixe pue| Jusdelpe ay) pue weans Jo Apogsalem uado ay) usamiag dais 10unsip v
"pue|dn J0 pueIaM 31 pue Apoglarem syl Usaniag JUSpPIAS SI yueq Jo aul|310ys 1ounsip oN
"wrealisdn Juasaid aJe $921N0S JUBWIPaS [eIIUBI0d
‘adojs-dn Juasald aJe $82IN0S JUBWIPSS [e11UI0d
‘puepIam ui juasald si jusipesb jesiydesbodo

"Judsald ale UoIL)|IS 1O UOISOUB JO suonedlpu] '

SY3I41ITVYNO/SNOILVYHIAISNOD

M~ oo o

SVIEP IR TR Ye)

"UOIS0J9 Jsurefe sauljaloys pue syueqIRaIlsS 3Z1Igels 0] puejlam
B JO SSaUaAIId8)ya 8yl SIspIsuod uonauny siyl — NOILVZITIGVLS INITIH0OHS/LNINIAFS

EIVITQ 1)
‘(parenuane s 1odxa sawnsse) 110dxa Jo subis a|qISIA Ou ‘Janamoy ‘Buliinddo sjana] uonanpold ybiH  yT
‘Juasaid ale 1odxa Jo suonedlpul ‘€T
's198sul Buriayyeb-re1oau Ag pasn aJe Jeys sjuejd BulIamOol) SUIBIUOD PUBISAN  'ZT
"PUBIBM SIY) WO} $IN220 Jersayew jueld oiueflo Jo syjunowe abire| Ajaanelal jo bulysnid,, 1T
"(quasaud 19]31n0 JusurwIad) $3sIN0JI8IRM puURjIaM Ul paiodXa SjualiINN
"quasald sI aouepunae/AlIsIanlp ane1abian oirenbe ybiH
‘AlsIanIp sa1oads/ainanils Allunwiwod ueld Jo aaibap ybiy suqiyxa puepspn
"uasald s1 Aususp uonelaban ybiH
"pUBIaM SIYI Ul IN220 10 dOJaA3P YSIH|[ays J0 ysiq
‘puepiam syl Buizijin aie siswinsuod [aAs)] d1ydoy JaybiH
"PUBJIaM SIYI UIUIIM PUNOJ 3SN a4I[P[IM JO 3dUspPIAT
"puelam SIYL Ul punoy sjonpoud pasn Ajfe1a1awwod Jo Ajjeaiwouods
PUBIaM SIU UIynm Juasaid si Juswdojanap sniag
"puBIaM SIYI UIYLIM MOIB $82IN0S Pooy aHIPIM T
SY3I41ITVYNO/SNOILVYHIAISNOD

=)
—

NI ON~ 0o

‘swisiuebio BulAlj J8y1o 10 suewny Joj s1onpoud ajgesn 1o pooy aonpoud 0}
pUBIaM BU} JO SSBUBAIIOBY B} Sajen|end uonouny siyl — (UaLINN) 180dX3 NOILONAO0YHd

Bylo 9T

"puejlam SIyl ybnoayl A|mols Ssnow JBJepn 1T

‘uolye1alian a1y 10 19]IN0 Pa1IIIISU0I A Pasealdul SI PURjIaM SIU) Ul 8WI) UOIUSISP/UOIIULISL JBJep ‘€T
"SNP SI puB[Iam Syl ybnoayl mojpsrepy 2T

'ISHNODHIALVM VY HLIM A3 LVIOO0SSY LON SI ANVILIM 41 3Y3IH dOLS
"SJUBLIINU 9Z1]1IN 0} JUBISLYNS douepuNnqge/AlISIaAIp uonelsbsp  'TT

"SISIX3 Uolenuaie waLnu Joj Alunuoddo 0T

"JUBUIWIOP aJe swals Apoom asuap Jojpue uoirelaban jusbiawg

uasald s uonelaban asuaQ

"uasaid ale s]10s d1uebI0 JO [elaulw paurelb auly paurelp A|MmolS

uasald aJe sysodap 1uswipas/oluehlo dasg

"pUBIaM BY1 UI Juasald SI JaJem papuod "UOSEas ay} JO 1SOW 10} pajeinies puejlsp
"pUBJ1I9M 3] SA0QR paysiarem ay Ul Juasaid aJe SJUaLINU $$80Xa JO S32IN0S [e11U310d

< 10 O~ oo



vz

'$$8004d SIU) 8)1padxa 0)
a|ge|ieAe osje sI weiboud Jeindwod v 1sbeuew 108load sdioD ayl yum paleulplood
aq 1S11} PINOYS poylawW SIY) JO 8SN "SUOIRISPISUOI Y] Juswbne 01 pue wioy
uoIeNn|eAs puelam ayl 01 uoljewlogul dnxoeq Se papuswiwodal ISI| sa19ads ajlpjIm
a1 arelauab 0] pasn aq Aew poylaw SIYl W0} Blep plal) 8yl Uo pajuswnoop
S211S11810R.1RYD 1R1ICRY 9]RAISSCO UO paseq SI Indino ayl "puepiam ay) ul
wiasaid aq Aew eyl sa1oads ueigiydwe pue ‘ajndas ‘[ewwew juspusdap-pueiam
[enuarod Jo 1s1) e saonpoad 1] “(sa10ads aweb-uou 10y S101eJIpUI JelIgey puej1am)
sBuIyl 3 M\ pajfed SI poylaw ayl "wniuosuo) uoneuodsuel] puejbug meN ayl Ag
papino.d 1yBiIsIano pue Bulpuny Ylim wes) yoseasal S11asnyoesse|n Jo AlISIaAlun e
Aq pa1a]dwod Ssem poyiall JUBISSSSSE Jeligey ajlpIM pidel e ‘GeET YoIelA Ul;

Bylo vz
*(*018 ‘s924n0s
pooy ‘saxoq Busau ‘sasnoyp.iq) Juasald ale Juswadueyua Jeligey s |p|IMm Jo subls '€z
"uasald ale sa19ads 1UrI8|01-90URCINISIP SS9 JO SUOKRIIPU]  'Z2
‘lenualod s)1 1o uonezijin ueiae ybiy e sey puepsph - T2
‘suone|ndod uelgiydwe afe| urejuod 03 [enualod Sey Jo SuIelu0d puelspy - 02
's199sul1 Jo uonejndod ybiy e urejuod o3 jenusiod sey Ao SUILIUOD PUBPSAN 6T
"SUOSeas JalayIp Bulinp aouepunge/AJISIaAIp
uolrejndod patten 1oddns 01 sreadde pueiam pue ajIjpjIm 10} AJeA Sasn [euoseas  '8T
(019 ‘seaue Bunsau ‘syeas ‘syaeul) panIasqo subis ewiuy /T
(10aloud 10y sa10ads 1517) Juasald aJe sa1dads Jojealpul [ewlueauURld 9T
(sassowy/sasselBjauIn/qniys
/a3 “'6°8) aimonns Allunwwod uejd ur AlIsIaAIp Jo aaibap ybiy e sIqIyxs pueispy ‘ST
‘Als1anIp sa1oads ue|d Jo aaibap ybiy e sHqIyxs puepispy T
"yby si uoneialion puepam ayy Jo Ausus@ ‘€1
"Juasaid ase ‘puepiam 03 Juadelpe Jo ul sweans Buipnjoul
‘(deap 199} 979 URY SS3]) Ja1em uado Jusuewlad MOJ[RYS JO SalJe dalyl UeYl IO\ "ZT
"dwiems papoom Jo ystew Mmojjeys 4o dasp Sapnjoul ssejo puejiam jueulwoq  ‘TT
"uasald ale pue[iam ay) UIYIIM puejdn JO SUOISN|IUI 0 SPUB|SI 810W 10 OM] 0T
*19]em
uado Jojpue sasse|d uoieiaban Jo uoisiadsiaiul Jo aaibap Ybiy e SHQIYX PUepisp 6
‘AgJeau ase 10 pueIaMm SIU} UIYIM aJe S32IN0S PO0Y aJ1IPIIM
"Juasald SI SpUBIoM I3Y10 0] SS8IJB PUBRLIBAO SJIIPIIM '/
"aye| Jo
9SIN02.J31eM B AQ Paldauu09 SWaISAS puejlom Jaylo Yylim snonbiuod si puejispy "9
"YIPIM Ul 183} 00S 1Se3] 1e (pue| a|pI 10 ‘puejlLIR) 8AIIJR ‘PURIPOOM ‘pUR|YSNIQ
““B°9) 1110RY 8)11p|IM puejdn Aqg palapioq sI abpa puejiam SIYl JO %0 Ueyl 10N
"padojanspun s puefiam siy3 Butpunouns puejdn
uawdojanap Aq pajuswbely J0u SI pUBISpN S
"SpJepURIS g 10 Vv SSe|D SPaadxa
10 S198W puejlam SIYI YIIM pareldosse axel Jo ‘puod ‘asinodsarem ayl Jo Auenb Jsrepy 2
‘A1Anoe uewny Ag papeibap 10U SI puepapy T
SY3I41TVYNO/SNOILVYHIAISNOD

©

< 0

;' 110dal JUBWISSasSe pue|1am ay) Ul
papn|oul 8q pPINOYs Sjewiue enjuajod pue paAlasqo JO SISI| $810adS ‘paJiapisuod aq
1snw sa1oads Buneibiw Jo/pue Juspisal ylog abps puefiem ayl pue SpuejIam Yiim

pareldosse AjjealdAl spewiue jo suoneindod pue sadAl snotsea 1oy Jeligey apiaoid 0}
PUBId3M 38U} JO SSIUBAIIBYS 3Y] SIsPISU0d uonduny siyl — 1V1I9GVvH 341T7dTIM



Bsyo L1
'sasod.und 21J13UB19S JO [eUOITRINPA J0) Pasn AJualind sI allS  '9T
‘a|qereAe s AlljIqIssadoe deolpueH ‘ST
"Pa]1043U09 SI AMIS [euoITeINPa [erualod ayl 0] SSAJJB AIjgNd YT
*3]IS [eUOITRINPA [eNUB0d 8Y1 UIYLIM 1SIXa Spaezey A1ajes UMOUY ON ‘€T
"3qe[IeAR SI 8]IS [euUOIIeINPS [enualod Je axe| Jo puod 0] SS8dJe 19a11q  "ZT
‘3]qe|IeAR SI 81IS [euoeanpa fenusiod Je weans [eluualad 0] sS822€ 199110 'TT
"saniunwwod jueld Jayio 01 aguelsIp Buijem ajes ulylim Si 3}IS [euoileInpa [enualod 0T
"S|00Y9S 0] SALIP LI0YS © 10 32UrISIP BuIy{[em afes UIYlIM SI 31IS [eUOITeINPa [eIUL]0d
"PUBISM JB3U JO Ul SS39JB SN( [00YJS 10} 3]qeINS alIs [euoneanpa [enuslod Je Bunjsed peol-4o
*(*010 ‘s924Nn0S ooy ‘saxoq Bunsau ‘sasnoy pJiq) 1asaid JuswaduryUS TelIgeRy 311 PJIM Jo subls
"eale Juswaleurw a1|p|IM J0 9AJ8SaId 3inTeu e UIYIIM Patedo| SI PUBRPISAA
‘Teiqey aJ1p|Im 8|qenjeA e 3g 0} PaIspIsSu0d SI pUepIspn
"[eAnJeU pue PagNnisIpun Si 8IS [RUOIBINPS [e1IUS10d
'3]qIssad2e Ajjenusiod o
9]q1SS829. aJe YIIYM S3SSB|I PUB[IOM JO AJISISAIP B SUIBIUOD 8IS [eUOIRINPA [eNUS10d '€
‘puepam s1y1 ul BuLLIN220 SI 3duURQIMISIP OU MO BT 2
"sa193ds paJsabuepus Jo ‘alel ‘pauslealy) UIBIUOD O} UMOUY SI JO SUIBIUOD PUB[IOM T
SY314ITVYNO/SNOILYH3AISNOD

< WO~ 0o

.
\——
“ ‘YyoJeasal 10 \AU:Hm J1J11U313S 10} UOILIO| ® Sk 10 ,,WO00ISSE|d J00PIN0,, Uk 10J 3}IS © S puejlam

aup Jo Anjigenns ayy s1apIsuod anfeA siyL — 3INTVA DI141LNIIDS/TVNOILYONA3

Y0 €T
‘seaJe ajealld pue o1jgnd pareindod AjyBiy Wouy Yjem ages 1o aALIP 1OUS B UIYIIM SI puelsm syl  ‘ZT
"91IS SIY1 Je Juasald sI ases [aAel) pue AljIqIsseddy  TT
"911S UO11eal0al [enuajod ay 1e ajqejreAe Buyied o1jgnd peol-4o 0T
‘Bunyeoq pasamod-uou Jo/pue Huisoued a1epOWILIOIIe
01 yBnous dasp pue apIM SI PUBRIaM SIL) YIIA PBIRIJ0SSE 9SIN02J81eM 8y |
‘Buiysiy Jo ‘Bursourd ‘Buireoq 1oy a1Is UOIELaIAI [elUsI0d SIY] IR B|qR[I_AR SI J9JeM 0) SS90V
"8}1S uolyealdal [enualod siyl Jo Aujenb onsyisee/fensia ybiH
"painjjodun si pueIam ayl YIIM pale1oosse axe| Jo ‘puod ‘8sinodiarem ay L
"TelgeyY aJ1|p|IM 3]geN[eA © SI pue[IaAn
"PUR[IAM 3 UIYIIM In220 0] [enusiod sey Jo sinddo BumyiH
"pueiam sy} ul papwad st bununy
"pUBJISM 3] WOJY JO UILIM 3]qe|reAe si Buiysi4
‘abnyal 10 1810} ‘ied ‘eare uonLaldal  Jo Led S puepsp T
SY3IHITVYNO/SNOILYHIAISNOD

NSO ON 0o

"pUB[I9M 8U] JO $324N0S3J 3SaY)

USIUIWIP 10 8WwNsSU09 Jou op saniunuoddo aAndwnsuod-uoN “puejiam ayl 01 JISuliul ale
eyl $824Nn0saJ J3y1o Jo ‘sfewlue ‘syuejd ayl ysiuiwip 10 awnsuod saniunyoddo aandwnsuo)
"SaI1IAII0R [euOIIRaI0al aAIsSed 10 aAIoe Jaylo pue ‘Bununy ‘Buiysiy ‘Buireoq ‘Bursoued ‘Buiniy
se 4ons sanunyoddo euoijealdal apiAcid 01 $3SIN0JI8TRM PaJRIJOSSE PUR PUR|IaM Y] JO
Al1ge1NS 8yl S18pIsu0d anjeA siyl — (eAndwnsuo)-uoN pue aAndwnsuo)d) NOILY3IYO3IH



1Bsy1o

"a]el Sso| puepam ybiy e Buioustiadxa eate ue ul pajeao] SI PUBJISAA

"JOALI 21U39S pareulisap A|esapa) 40 aJels B 01 Pajdauu0d Ajea1BojolpAy SI puejIspA
*9)IS |ea160j0aRYDIE JURLIOdWI U UIRIUOD 0} UMOUY SI PUBJISAA

‘anbiun 1o aJes A|[e20] aJe Jey] Sainyes)

Jay10 1o ‘[ea1bojoab ‘|eaifojolq sey )1 asneaaq aauedlyIubIs [830] Sey puepapn
"SaN|eA [RUOIIOUNY [RJBASS SAISS 11 9SNkdaq a9UedIHIUBIS [0 Sty PURjISpA
‘A1unwwod eanjeu Arejdwaxa ue se Allioyine

A1ojuanul afelliay eanleu a1els syl Aq paziubodal 4o Mrewpue| [einleu e Si puepIspn
"YaJeasal J1J13UaI0S 40 9IS ApNIS B 8¢ 01 UMOU SI PUB[ISAA

'sa10ads patabuepus

10 paualeaiyy paisij-A|[elapay J0 -8]8ls B 10J Jeliqey [BI131I SUIRIUOD PUBISAA
"PUBJISM 3U1 UIYIIM INIJ0 Sainlea) pajeldosse

Jo ‘saimonas Buipuels ‘swiep ‘swag ‘SUOIIBPUNO) UBYLIES 0 JUO01S 3|qISIA
*9S1N02.J31eM [e1UUaJad 1SaIeaU 3yl JO SpJRA G UIYLIM SI PUBRISAA

"pUBJIaM BY] UIYNM JNIJ0 Wep B JO surewal pue aiis puod 1o puod Jo aguasaid
"PUBRJI9M BY] UIYIIM punoy aJe sBulpjing [eaLioIsiH

"3](e[IeAR 3B SUOITRAISSQO a)1|p|Im Joj saiiunyoddo

‘ybBIy SI puB[IaM 8yl YlIM Pale1dosse Jatem auyl Jo Allfend

"puejdn Buipuno.Ins ay) WoJuy a|gejieAr SI PUBJIaM aU} JO MBIA [[BISAQ
"pagJnisipun Jojpue panjjodun

SI suo1ea0] Buimaia Arewid wouy s|gISIA pueiam ayj Jo aoueseadde |eiaua9
"SUOSEas JUaJaLLIP Ul SI0]0D

WeIgIA uiny eyl siueld Jo syuejd Buiamoly Aq pajeulwiop SI pueam Jo eale abie]
"SUOIRI0|

Buimain Arewiid ayr wiouy 3|qISIA SI Weads J0o 193} 00z 10 Jarem uado Jo aioe Ue jjeH
'suoneao| Buimain Arewnd

WwoJj a|qgiIsin aJe (1ayem uado ‘sBoq ‘gnuays-qnios ‘sayssewl) spueiam BulmolBb-mo
'SuoIea0| Buimaia Arewid woly a|qISIA aJe SaSSe|d PUBI8M 310W JO OM |

*9]IS |eUOITRINPS [elUA]0d 1k SISIXS axe] Jo Weals [eluualad 01 ssadde 10a11g

"9]IS [eUOIIRINPA [enUalod SIY} UIYHIM ISIX3 SpJezey A1ajes umouy ON

'S3sNQ |00Ys 10) a|gelINsS SI alls [euoeanpa [enuslod Je Buiysed peol-Ho
"S|O0YIS WO Y[eM 3JeS B 10 SALIP LOYS B UIYIIM SI 81IS [RUOIIBINPS [e1IuUslod
‘pueIam

SIY} Ul SIN920 (Wealls ayl JO apIs YIea Uo 193} GT) JOPLIIOI weals paleiahian-1jap
"PUBIBM SIY1 Ul 1N220 Jajem uado Jo/pue uoire1abian Jo uoisiadsialul Jo aaibap ybiH
"aleulwiop duwrems papoom Io ystew mojjeys Jojpue daaqQ

"JUasald aJe SasSe|9 puB[ISM 340W JO 93JYL

"SpUBIaM UI IN220 ‘swieanis Buipnjoul

‘(daap 193} 99 UeL SS3]) Jarem uado JuauewIad MOJJRYS JO Saide € Ueyl aI0|N
‘Aip1des Buidojanap si puepiam Buipunouins puejdn

‘ueq.n Ajuewnid si puepiam Buipunouins puejdn

SY3IHITYNO/SNOILYHIAISNOD

"A)ISIBAIP Je1gey pue ‘uollealdal ‘yiesy

a11gnd Jo s)0adse 03 aAle|al SaInqguIIe pueflam ajgen|eA AjJea|d ale suolnouny
9say] ‘uo1eao] o1ydesboab s1y 1oy ssejd puepiam [eda1dAy e se aouelioduwll aAITE|3.
S11 ‘eale ay] JO Wa)sAs [e2160]023 ay) Ul 8]0J S)I ‘aaueleadde pue yijeay |[etano

Su ‘sa10ads paJabuepus 1o} yergey [eand ‘saus [ealbojoseydte apnjoul Aew
9SalL ‘SanjeA [e10ads urelad apiAoid 01 S3IPOQIaIeM PalRIJ0SSE SHI 10 puRjIaM
93U} JO SSBUBAIIIBYS 8Y) SIBPISUOI BN[eA SIYL — FOVLIYTH/SSANINOINN

4>
T€
‘0¢
6¢

'8¢
e

9¢
per4

e

€
¢
'T¢
‘0¢
61
8T
LT

91
T
)4
€T
el

T
01

© o

< 10 © 1~

€
C
T



"sa199ds pasabuepus 1o pausiealy palsi| A|[esapa) Jo 81e1s e J0J Jeligey [ed1IlId SUleluod pueispy g
*$9109ds paJsabuepus 1o paualealy) Ureluod 0] UMOU SI 10 SUIIUOD pueiapy T
SY3IITVYNO/SNOILYHIAISNOD

'$910ads pasabuepus 10 pauslesly) 1oddns 01 puejiam
aU1 J0 Aujigeins 8y s1apIsuod anfeA siyl — 1V119vH S3103dS dIYIONVANT

Bylo g1
"puepiam ybnouys s1sixa aull ybis paronasqoun AjsaneRy 2T
'suoiedo] Buimala Arewtid Je Juasge siopo juesesjdun  'IT
'suonedo] Buimala Arewid e |9A3] 8SI0U MO
"passadde A|Isea SI pueiapn
"Jelgey a)1|p|IM 3]qen|eA B 3q 0} PaIapISuod SI pUBRaAA
*90URQJNISIP JO SUBIS pue ‘SLIgap ‘Ysed) JO JUasae SMIIA PUBR[ISAA
"PUBRIISM UM SISBIIU0D W0} asn pue| Buipunolins a|qisSIA
‘suol1edo| BuimalA Arewid wol) usas se padojaAapun s puejlam ayl Bulpunolins asn pue-
"SUOSEas JUBIBJIP Ul S$10]02 JeIgIA uin] eyl swueld Jo sjuejd Buriamoly Aq pajeulwop SI puepiapn
'suoiea0] Buimaia Arewnid wouy a|gisIA sI sal0ads aAIe1aban Jo AlISIaAIp W
'suonedo] Buimala Arewid woly 31qISIA ale Jayem uado Jo/pue ysiew jusbiaw3
"SUOINRI0| BuIMBIA Arewlid WoJy 3qISIA aJe Ssasse|d puefiam a|dininiN~ 'T
SY3I41ITVYNO/SNOILVYHIAISNOD

=)
—

NI O N~ 0

"pURJIBM 8U] JO SSaujnjasn Jo
Aijenb ansyisae pue [ensiA 8y} sI8pISU0 anfeA syl — SOILIHLSIV/ALITVNO TVNSIA






