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US Army Corps of Engineers, Pittsburgh District 
1000 Liberty Avenue 
Pittsburgh, PA  15222-4186 

 
 
    Application No. 2014-0817       Date:  Sept. 29, 2014   
Notice No. 14-39                    Closing Date:  October 29, 2014  
 
 
1. TO ALL WHOM IT MAY CONCERN:  The following application has been submitted 
for a Department of the Army Permit under the provisions of Section 404 of the Clean Water 
Act. 
 
2. APPLICANT:     Environmental Banc & Exchange, LLC 
    137 ½ East Main Street 
    Oak Hill, West Virginia 25901 
 
 

 
3. LOCATION:  Unnamed tributaries and wetlands in the Dyers Fork watershed, in 
Whiteley Township, Greene County, Pennsylvania (39.837681 -80.141627). 
 
4. PURPOSE AND DESCRIPTION OF WORK:  The sponsor has submitted a prospectus to the 
Pittsburgh District Corps of Engineers and the other members of the Regional Interagency 
Review Team (IRT) to develop and operate a Wetland and Stream Mitigation Bank Umbrella 
Instrument.  Mitigation banks are defined as a site, or suite of sites, where resources (e.g., 
wetlands, streams, riparian areas) are restored, established, enhanced, and/or preserved for the 
purpose of providing compensatory mitigation for impacts authorized by Department of the 
Army (DA) permits pursuant to Section 10 of the Rivers and Harbors Act of 1899 and/or Section 
404 of the Clean Water Act. In general, units of restored, established, enhanced, or preserved 
wetlands or streams are expressed as “credits” which may subsequently be withdrawn to offset 
“debits” incurred at a project development site(s). The Corps is responsible for authorizing the 
use of a particular mitigation bank on a project specific basis and determining the number and 
availability of credits required to compensate for proposed impacts. Decisions rendered by the 
Corps will fully consider all comments submitted as part of the permit evaluation process.  The 
objective of the proposed mitigation bank is to institute an ecologically sound, well developed 
and feasible stream and wetland preservation and restoration plan that would generate credits to 
be used as compensatory mitigation for activities authorized by DA permits.   
 The proposed stream and wetland bank is located on a 80-acre property owned by 
Environmental Banc & Exchange (EBX) and proposes to restore approximately 29,639 linear 
feet, establish 655 linear feet,  preserve 2,097 linear feet of stream and re-establish, enhance or 
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preserve approximately 1.5-3 acres of wetlands.  The submitted Prospectus is attached to this 
notice.    
 
The proposed service area for the Dyers Fork Mitigation Bank will be the Lower Monongahela 
HUC (05020005), Upper Ohio-Wheeling HUC (05030106) and Upper Ohio HUC (05030101) 
watersheds.  
 
 
5. ENCROACHMENT PERMIT:  The applicant must obtain a Water Obstruction and 
Encroachment Permit which includes 401 Water Quality Certification from the: 
 
 Pennsylvania Department of Environmental Protection 
 Southwest Regional Office 
 Waterways and Wetlands Section 
 400 Waterfront Drive 
 Pittsburgh, PA  15222-4745 
 
 Telephone:  412-442-4000  
 
 
6. IMPACT ON NATURAL RESOURCES:  Based on the submitted information the 
District Engineer has not determined the project effects on endangered or threatened species, or 
that the proposal will result in destruction or adverse modification of habitat of such species 
which has been determined to be critical.  This Public Notice serves as a request to the U.S. Fish 
and Wildlife Service for any additional information they may have on whether any listed or 
proposed to be listed endangered or threatened species may be present in the area which would 
be affected by the activity, pursuant to Section 7(c) of the Endangered Species Act of 1972 (as 
amended). 
 
7. IMPACT ON CULTURAL RESOURCES:  Based on the submitted information the 
District Engineer has not determined that the project will have a no effect on properties currently 
listed on the register which would be directly affected by the proposed work.  If we are made 
aware, as a result of comments received in response to this notice, or by other means, of specific 
archeological, scientific, prehistorical, or historical sites or structures which might be affected by 
the proposed work, the District Engineer will immediately take the appropriate action necessary 
pursuant to the National Historic Preservation Act of 1966 - Public Law 89-665 as amended 
(including Public Law 96-515). 
 
8. PUBLIC INVOLVEMENT:  Any person may request, in writing, within the comment 
period specified in the paragraph below entitled "RESPONSES," that a public hearing be held to 
consider this application.  The requests for public hearing shall state, with particularity, the 
reasons for holding a public hearing. 
 
 
9. EVALUATION:  Interested parties are invited to state any objections they may have to 
the proposed work.  The decision whether to issue a permit will be based on an evaluation of the 
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probable impact including cumulative impacts of the proposed activity on the public interest.  
That decision will reflect the national concern for both protection and utilization of important 
resources.  The benefit which reasonably may be expected to accrue from the proposals must be 
balanced against its reasonably foreseeable detriments.  All factors which may be relevant to the 
proposal will be considered including the cumulative effects thereof; among those are 
conservation, economics, aesthetics, general environmental concerns, wetlands, historic 
properties, fish and wildlife values, flood hazards, flood plain values, land use, navigation, 
shoreline erosion and accretion, recreation, water supply and conservation, water quality, energy 
needs, safety, food and fiber production, mineral needs, considerations of property ownership 
and, in general, the needs and welfare of the people.  The Corps of Engineers is soliciting 
comments from the public; Federal, state, and local agencies and officials; Indian Tribes; and 
other interested parties in order to consider and evaluate the impacts of this proposed activity.  
Any comments received will be considered by the Corps of Engineers to determine whether to 
issue, modify, condition or deny a permit for this proposal.  To make this decision, comments are 
used to assess impacts on endangered species, historic properties, water quality, general 
environmental effects, and the other public interest factors listed above.  Comments are used in 
the preparation of an Environmental Assessment and/or an Environmental Impact Statement  
pursuant to the National Environmental Policy Act.  Comments are also used to determine the 
overall public interest of the proposed activity.  The evaluation of the impact of the activity on 
the public interest will include application of the guidelines promulgated by the Administrator, 
Environmental Protection Agency, under the authority of Section 404(b) of the Clean Water Act 
(40 CFR Part 230).   
 
10. RESPONSES:  A permit will be granted unless its issuance is found to be contrary to the 
public interest.  Written statements concerning the proposed activity should be received in this 
office on or before the closing date of this Public Notice in order to become a part of the record 
and to be considered in the final determination.  Any objections which are received during this 
period may be forwarded to the applicant for possible resolution before the determination is 
made whether to issue or deny the requested DA Permit.  All responses to this notice should be  
directed to the Regulatory Branch, attn: Dan Bacon at the above address, by telephoning  
(412) 395-7517, or by e-mail at danny.r.bacon@usace.army.mil.  Please refer to CELRP-OP-F 
2014-0817 in all responses. 
 
FOR THE DISTRICT ENGINEER: 
 
 
       
 
      Jon Coleman   
       //Signed// 
      Chief, Southern Section 
      Regulatory Branch 



PROSPECTUS 

EBX-PA UMBRELLA MITIGATION BANK 

DYERS FORK MITIGATION SITE 

Submitted to: 

United States Army Corps of Engineers, Pittsburgh District 

Danny Bacon, IRT Chair 

 

Prepared By: 

 

Environmental Banc & Exchange, LLC 
137 ½ East Main Street 

Oak Hill, West Virginia 25901 
 

August 2014 



 
 

Table of Contents 
Executive Summary ...................................................................................................................................... 1 

I. Project Goals and Objectives ..................................................................................................................... 2 

a.) Mitigation Approach .......................................................................................................................... 4 

II. Bank Establishment and Operation .......................................................................................................... 7 

a.) Stream Mitigation Credits ................................................................................................................ 8 
b.) Wetland Mitigation Credits ............................................................................................................ 10 

III. Proposed Service Area .......................................................................................................................... 12 

a.) Service Area Justification .............................................................................................................. 12 

IV. Need and Feasibility ............................................................................................................................. 14 

V. Ownership Arrangements and Long Term Management ....................................................................... 14 

VI. Qualifications of Sponsor ..................................................................................................................... 15 

VII. Ecological Suitability .......................................................................................................................... 15 

a.) Baseline Conditions ....................................................................................................................... 16 
1.) Ecological Suitability .............................................................................................................. 16 
2.) Watershed Characterization .................................................................................................... 16 
3.) Jurisdictional Delineation ........................................................................................................ 17 
4.) Soils ......................................................................................................................................... 17 
5.) Biological Assessment ............................................................................................................ 17 
6.) Rare, Threatened and Endangered Species ............................................................................. 18 
7.) Cultural Resources .................................................................................................................. 18 

b.) Existing Conditions ........................................................................................................................ 18 
1.) Soils ......................................................................................................................................... 18 
2.) Hydrology ................................................................................................................................ 19 
3.) Vegetation ............................................................................................................................... 19 

VIII. Assurance of Sufficient Water Rights ................................................................................................ 20 

IX. Literature Cited ..................................................................................................................................... 21 

FIGURES 

Figure 1 – Site Location Map 
Figure 2 – USGS Hydrologic Units 
Figure 3 – Ecoregions 
Figure 4 – USGS Topographic Map 
Figure 5 – 1958 Aerial Photo 
Figure 6 – 2011 Aerial Photo 
Figure 7A – 7C – Conceptual Stream Restoration Plan 
Figure 8A & 8B – Conceptual Planting Plan 
Figure 9 – Proposed Service Area 
Figure 10 – Soils Map  
  



 
 

 

 

TABLES 
 
Table 1 – Predicted Functional Lift to be Provided on the Site 
Table 2 – Preliminary Design Criteria for Conceptual Stream Restoration Plan 
Table 3 – Proposed Stream Mitigation Types and Lengths 
Table 4 – Credit Release Schedule for the Dyers Fork Bank Site 
Table 5 – PADEP Ledger - Dyers Fork Stream Credits 
Table 6 – USACE Ledger - Dyers Fork Stream Credits  
Table 7 – PADEP Ledger - Dyers Fork Wetland Credits 
Table 8 – USACE Ledger - Dyers Fork Wetland Credits 
 

APPENDICES 

A – Existing Conditions Photo Log 
B – Environmental Banc & Exchange Qualifications 
C – NRCS Soil Survey Report for the Dyers Fork Bank Site 

 

 

 



 

Page 1 of 21 
 

Executive Summary 

Overview 
Environmental Banc & Exchange, LLC (EBX) is submitting this Prospectus on behalf of its affiliate EBX-
Appalachia, LLC (the “Bank Sponsor”).  The Bank Sponsor proposes to develop the EBX-PA Umbrella 
Mitigation Bank (the “Bank”) to serve as compensatory mitigation for impacts in Southwestern 
Pennsylvania under the regulatory review of the United States Army Corps of Engineers (USACE), 
Pittsburgh District and the Pennsylvania Department of Environmental Protection (PADEP).  The Bank 
will provide permit applicants a means to satisfy stream and wetland mitigation requirements 
(compensatory mitigation) for unavoidable impacts to “waters of the United States” or jurisdictional waters 
associated with Sections 404 and 401 of the Clean Water Act (CWA); Section 10 of the Rivers and Harbors 
Act, as amended; and the PADEP Chapter 105 permit requirements. 

The purpose of this Prospectus is to obtain initial approval of the specifications proposed for the Bank, and 
to initiate the public notice process for establishment of the Bank. 

The proposed new bank site, the Dyers Fork Mitigation Bank Site (the “Site”), was selected for its location 
in the Lower Monongahela Watershed (Hydrologic Unit Code (HUC) 05020005), which is experiencing 
land development activities associated with mining, natural gas exploration and production, and residential, 
commercial, and industrial facilities (see Figures 1 through 4 for site location). Historic data and preliminary 
site assessments indicate that wetlands were once more wide-spread on the Site, but many have been lost 
or degraded due to agricultural conversion and drainage (for example, via ditches and tile drained fields) 
and stream incision. The Site exhibits historical impacts associated with agricultural uses, stream channel 
and riparian disturbances, livestock access, road construction and crossings, and energy production which 
have resulted in a degraded stream and riparian corridor (Figures 5 and 6).  Construction of the Site will 
result in the restoration of approximately 29,639 linear feet, establishment of 655 linear feet, and 
preservation of 2,097 linear feet of stream within the Dyers Fork watershed. The objectives and goals of 
the Site are discussed in more detail in Section 1.1 of this document. 

While providing permittees with solutions to meet their mitigation requirements, the Site will provide high-
quality, agency approved, ecologically sound mitigation for the Commonwealth of Pennsylvania. The 
Sponsor, in accordance with approved methodology, will implement the proposed mitigation project with 
high professional standards regarding design, construction, monitoring, and maintenance practices. 

EBX has successfully completed over 56 mitigation banking projects and is one of the largest providers of 
mitigation bank credits in the nation. EBX has provided ecological preservation, enhancement, and 
restoration of over 124 miles of stream, restoration of over 12,839 wetland acres, conservation protection 
of 5,866 acres of endangered species habitat, and reduced over 243 tons of nutrients for water quality 
management purposes. 
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I. Project Goals and Objectives 
 

The Dyers Fork Site was identified as a viable potential mitigation site because the stream, wetland, and 
riparian habitats on the site have been severely degraded due to past alterations associated with agricultural 
and rural land uses, roadway impacts, energy production and livestock access. All of the Site stream reaches 
designated for enhancement and restoration practices have been channelized and straightened in the past, 
and riparian buffers have been impacted or cleared in most areas to increase available agricultural land 
(Figures 5 and 6).   

While the historic impacts to the Site have been extensive, the proposed project offers an excellent 
opportunity to restore a healthy and productive aquatic ecosystem to the Site.  Furthermore, this restored 
ecosystem will connect with stable, functioning headwater reaches that will be preserved and protected as 
part of the project.   

The goal of this project is to restore hydrologic, hydraulic, geomorphic, habitat, resource support and 
biogeochemical functions to stream and riparian ecosystems within the Site boundary. To accomplish this 
goal, the project will pursue the following objectives on Page 3: 
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Primary Project Goal: 

To restore hydrologic, hydraulic, geomorphic, habitat, and biogeochemical functions to stream 
and riparian ecosystems within the Site boundary. 

Project Objectives: 

Hydrology 
 Restore natural stream flow and floodplain dynamics to impounded and agriculturally-altered 

project reaches. 
 Restore groundwater/surface water interactions to degraded wetland and stream systems. 

Hydraulics 
 Improve sediment transport. 
 Improve floodplain connectivity. 

Geomorphology 
 Restore stable channel dimension, pattern, and profile. 
 Reduce bank erosion. 
 Improve lateral channel stability. 
 Improve bed form diversity. 

Habitat 
 Improve in-stream habitat for aquatic life. 
 Increase the width and density of the riparian buffer. 
 Restore functional riparian wetlands. 
 Restore native riparian and wetland vegetation communities. 

Biogeochemistry 
 Reduce bacteria levels. 
 Decrease average stream temperature. 

Resource Support 

 Improve water quality and biological inputs for downstream trout stocked fishery. 
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Based on the goal and objectives stated above, Table 1 shows the existing function-based condition and the 
potential functional lift to be provided through the proposed restoration project. This table is based on visual 
assessments of the Site. Quantitative assessments will be performed during the development of the site-
specific mitigation plan and the field values will be added to the table. If necessary, adjustments to the 
functional capacity will be made. 

Table 1.  Predicted Functional Lift to be Provided on the Site 

Functional 
Category Function-Based Parameter 

Functional Capacity 
Pre-Restoration 

Condition 2 
Post-Restoration 

Condition 

Hydrology 
Flow Duration 1 Not Functioning Functioning 
Groundwater/Surface Water 
Interaction Functioning at Risk Functioning 

Hydraulics 

Floodplain Connectivity Not Functioning Functioning 
Floodplain Storage Capacity Not Functioning  Functioning 

Energy Dissipation Functioning-At-Risk Functioning 

Sediment Transport Not Functioning Functioning 

Geomorphology 
Channel and Bank Stability Not Functioning Functioning 

Bedform Diversity Not Functioning Functioning 

Habitat 

Instream Habitat  Functioning-At-Risk Functioning 

Riparian Wetlands and Buffers  Not Functioning Functioning 

Native Riparian Vegetation Not Functioning Functioning 

Biogeochemistry 
Bacteria Levels 3 Functioning-At-Risk Functioning 

Water Temperature 3 Functioning-At-Risk Functioning 
NOTES: 

1 Flow duration functions will be improved on stream reaches that are currently impounded and along the proposed 
rehabilitated mainstem of Dyers Fork. 

2 Based primarily on visual assessments. Quantitative data will be collected during the formal design stage. 
3 Based on visual assessments and preliminary assumptions.  No water chemistry data have been collected to date. 

 

a) Mitigation Approach 
The primary goal of the mitigation approach and restoration design is to construct a stable stream and 
wetland system that restores, to the extent practical, historical functions that have been lost from the 
site. One of the primary techniques for achieving this goal is to re-connect the Site streams with their 
floodplains at bankfull flows, thereby promoting channel stability, improving aquatic functions, and 
enhancing riparian and aquatic habitat.  The restoration philosophy applied by the design team is to 
convert the existing incised stream reaches (primarily incised Rosgen E, G, and F stream types) to stable 
streams with access to an active floodplain (Rosgen B, C, and E stream types) (Rosgen, 1994), 
throughout this Rosgen type II valley. 

As part of the stream restoration design along the degraded Site streams, channel dimensions will be 
adjusted to reduce velocities and near-bank shear stress, and allow more natural overbank flooding.  The 
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selected design parameters will eliminate incision and increase entrenchment ratios, restoring stream 
access to the floodplain.  Due to the variety of tributary gradients, restored stream channels will include 
Rosgen B- and C-type channels.  B-type channels will be designed generally when stream slopes exceed 
approximately two percent, and generally involve the restoration of a step-pool channel morphology.  
C-type channels will be designed on lower gradient reaches, and involve the restoration of a meandering 
channel form.  It is likely that most meandering stream designs will be designed as narrow C-type 
channels, with the expectation that the channels will further narrow to E-type channel morphology over 
time with vegetation establishment and sediment deposition.  A low bank height ratio (BHR) of 
approximately 1.0 will be used to develop channels with access to their floodplain, increasing flooding 
frequency and floodplain functions.  

The existing patterns of the Site streams give evidence to their past alteration, stream channelization, 
relocation, and livestock access.  In general, the proposed restoration of the tributaries will restore 
natural patterns with incorporated in-stream structures that provide stability, increase bedform diversity, 
and increase aquatic habitat value.  A meandering morphology is most appropriate for gravel bed streams 
that have slopes less than one to two percent, like the larger tributaries on the Site, and there is strong 
evidence to support the historic presence of meandering channels (see Section 6.1).  A step-pool 
morphology is appropriate for the higher gradient, smaller tributaries on the Site, where stream gradients 
are generally two percent or higher.  For meandering channels, design sinuosity will generally be in the 
range of 1.2 to 1.4.  Final pattern ratios will be based in part on nearby reference reach information (to 
be collected during the formal design stage) and past project experience. A conceptual restoration 
alignment for the Site streams is shown in Figures 7A through 7C.  

The existing profiles of the Site streams exhibit low bedform diversity (for example, few riffles and 
runs, and shallow pools), and stream substrates are comprised of relatively high percentages of fine 
sediment due to agricultural use, bank erosion and instability.  Restoration and enhancement practices 
will be aimed at improving bedform diversity and substrate composition within degraded reaches by 
restoring a stable riffle – pool sequence that is supported by both the restored stream pattern and the use 
of in-stream structures.  Rock and log structures, such as vanes, rollers, deflectors, and toe protection 
structures, will be incorporated into the design to not only enhance stability, but also to provide the 
appropriate types and density of aquatic habitat.    

Riparian buffers, if not already present, will be restored along all stream reaches targeted for restoration 
and enhancement.  Buffers at least 50 feet in width will be established and protected, except in some 
isolated areas where constraints restrict the available buffer width.  Buffers will be replanted with native 
tree and shrub species, and livestock will be excluded from all areas of the Site (see Figures 8A and 8B 
for the conceptual planting plan).  Exotic invasive species, such as multiflora rose (Rosa multiflora), 
reed canary grass (Phalaris arundinacea), autumn olive (Elaeagnus umbellate) and Japanese honeysuckle 
(Lonicera japonica), will be controlled within the Site boundaries during the monitoring and 
maintenance periods.  

Wetland enhancement will be achieved by replanting existing pasture and open field wetland areas with 
native tree species to restore forested wetland ecosystems.  Existing drainage swales and ditches will be 
filled, and topographic contours will be restored to replicate the surface roughness and storage of 
reference wetland systems.   
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Wetland re-establishment will be achieved primarily along Rosgen Priority Level II reaches (Rosgen, 
1997), in which floodplain benches will be constructed to provide floodplain access.  In areas with higher 
water tables and groundwater seepage, riparian wetland areas will form on these benches due to the 
increased wetness and hydroperiod created.  Wetland hydrology will be provided by increased overbank 
flooding, removal of artificial drainage structures (for example, removing tile drains, blocking or filling 
swales and drainage ditches, etc.), interception of groundwater discharge and seepage, and increased 
surface storage through restoration of typical wetland topographic conditions.   

Any necessary crossings for livestock or agricultural purposes will be excluded from the Site boundary, 
fenced to guard against livestock entry, and will not be counted for mitigation credit.  Watering wells 
and troughs will be installed as part of the project such that livestock are no longer reliant on stream 
access for water.   

Overhead utility lines will be relocated to the extent practical when they overlap with proposed Site 
boundaries and mitigation practices.  This will reduce the impact of future utility line maintenance on 
the project.  Minor gas lines will also be relocated to the extent practical in order to provide the greatest 
system stability and reduce the impact of future maintenance.  

EBX proposes to restore the Site streams to a stable pattern, profile, and dimension using natural channel 
design principles (Rosgen 1994, 1997).  The existing channel will be improved to support favorable 
hydraulics, geomorphic stability, and aquatic functions. Dyers Fork has a drainage area of approximately 
3.6 square miles at the downstream end of the Site. Preliminary design criteria were developed with the 
use of local reference data, USGS stream gage data, and regional curves being developed for stable 
stream reaches in Greene County, Pennsylvania.  Using this information, the ranges of preliminary 
calculated cross section and profile dimensions for a stable stream channel for four reaches of Dyers 
Fork are as follows: 

 

Table 2. Preliminary Design Criteria for Conceptual Stream Restoration Plan 

Design 
Parameters 

Morphology Criteria Design Value 
Range 

Typical 
Riffle Cross 
Section 

Bankfull Width (Wbkf) 16 to 26 feet 
Mean Bankfull Depth (Dbkf) 1.1 to 1.9 feet 
Width/Depth Ratio (Wbkf/Dbkf) 13 to 15 
Maximum Depth (Dmax) 1.9 to 3.3 feet 
Bankfull Cross-Sectional Area (Abkf) 17 to 51 square feet 
Width of Floodprone Area (Wfpa) TBD 
Entrenchment Ratio (Wfpa/Wbkf) 1.4 (B); >2.2 (C&E) 

Typical Pool 
Cross 
Section 

 

Bankfull Width (Wbkf) TBD 
Bankfull Max Depth (Dmax) TBD 
Bankfull Cross-Sectional Area (Abkf) TBD 

Profile Average Water Surface Slope (feet/feet) (Sbkf) 0.6 to 1.7% 
Pool to Pool Spacing/Bankfull Width (P-P/Wbkf) 4.5 to 6.5 

Pattern Sinuosity >1.2 
Belt Width (feet) TBD 
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Table 2. Preliminary Design Criteria for Conceptual Stream Restoration Plan 

Design 
Parameters 

Morphology Criteria Design Value 
Range 

Meander Wavelength (feet) 195 to 325 feet 
Radius of Curvature (feet) 38 to 187 feet 

 

The above criteria were used to develop a conceptual restoration stream alignment for the mainstem of 
Dyers Fork and its tributary streams located within the Site, as shown in the Conceptual Mitigation Plan 
(Figures 7A through 7C). The Site streams are categorized both by a preliminary determination of their 
hydrologic class (that is, perennial, intermittent, or ephemeral) and by the proposed mitigation technique 
(re-establishment, rehabilitation, enhancement, or preservation). Table 3 below summarizes the 
proposed mitigation types and amounts for the Site.  In total, approximately 32,466 feet of stream 
channel will re-established, re-habilitated, enhanced or preserved and approximately 1.5 to 3 acres of 
wetlands will be re-established or enhanced as part of the proposed project.   

 

Table 3. Proposed Stream Mitigation Types and Lengths 

Stream Type Re-establishment 
(feet) 

Rehabilitation 
(feet) 

Enhancement 
(feet) 

Preservation 
(feet) 

Total 
(feet) 

Perennial  --- 19,543 75 --- 19,618 
Intermittent  --- 10,096 --- 145 10,241 
Ephemeral  655 --- --- 1952 2,607 

Totals: 655 29,639 75 2,097 32,466 
 

II. Bank Establishment and Operation 
 

All general information regarding the maintenance and operation of the Site will be found in the 
forthcoming Mitigation Umbrella Banking Instrument (the “MBI”) for the Bank.  Should the IRT have any 
questions or need further detail or clarification, please contact the Project Manager, Kevin Roush in the 
EBX West Virginia office at 137 ½ East Main Street, Oak Hill, WV 25901; Phone (304) 465-4300; Email 
kevin@ebxusa.com. 

Upon approval of the Site, the Bank Sponsor agrees to assume responsibility for a permittee’s compensatory 
mitigation requirements.  This responsibility would be initiated once a permittee has secured the appropriate 
number and resource type of credits from the Bank Sponsor and the appropriate regulatory agencies have 
received appropriate documentation regarding transfer and debit of credits. 

Mitigation credits to be developed from the Site will be derived from the Draft Pennsylvania Function 
Based Aquatic Resource Compensation Protocol, Version 1.0, along with wetland mitigation guidance 
provided by the USACE - Pittsburgh District. Two credit ledgers will be used to account for the PADEP 
and USACE crediting/debiting methodologies.  A summary of predicted credits is provided in Section 5 of 

mailto:kevin@ebxusa.com
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this document.  Credit release schedules will be provided in the approved MBI and is summarized in Table 
4: 

 
Table 4.  Credit Release Schedule for Dyers Fork Bank Site 

Stream Mitigation Credits 
Project Phase Credit Released 
Approved Mitigation Plan and Site Protections 15 percent 
Construction Completed  and As-Built Approved 15 percent 
1st Year Monitoring Report Submittal and Approval 35 percent 
3rd Year Monitoring Report Submitted 25 percent 
5th Year Monitoring Report Submitted 10 percent 

 
a) Stream Mitigation Credits 
The Draft Pennsylvania Function Based Aquatic Resource Compensation Protocol, Version 1.0, along 
with guidance provided by the USACE, Draft Guidance Document for Mitigation Bank Sites in 
Pennsylvania will be used to estimate and predict available stream mitigation credits on the Site.  The 
estimated credit yield is based upon a 100 percent increase in streams that will be re-established, a 50 
percent increase in total function in the streams that will be rehabilitated, and a 30 percent increase in 
total function in streams that will be enhanced.  The project stream reaches will be divided into 
subreaches, such that each subreach exhibited a relatively consistent channel form and condition.  When 
channel form or condition deviated significantly, a new subreach will be delineated.   
 
The calculations for the proposed stream credits using the PADEP protocol are provided in Calculations 
1 through 5, below: 
 

Calculation 1. Extensive - Re-establishment of a headwater tributary 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD1 0.23 

X 

1.5 

X 

3 

X 

1 

= 

1.03 
BGC1 0.22 1.5 3 1 0.99 
HAB1 0.01 1.5 3 1 0.04 
RS1 0 0 0 0 0 
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Calculation 2.  Moderate (DA>1,280 acres) Rehabilitation of Dyers Fork 
 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD1 39.27 

X 

2 

X 

3 

X 

0.50 

= 

117.81 
BGC1 33.32 2 3 0.50 99.96 
HAB1 5.95 2 3 0.50 17.85 
RS1 5.95 2 3 0.50 17.85 

 
Calculation 3.  Moderate (DA<1,280 acres) Rehabilitation of Unnamed Tributaries 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD1 39.54 

X 

1.5 

X 

3 

X 

0.50 

= 

88.98 
BGC1 38.27 1.5 3 0.50 86.12 
HAB1 1.27 1.5 3 0.50 2.86 
RS1 1.27 1.5 3 0.50 2.86 

 
Calculation 4.  Limited - Enhancement of Unnamed Tributaries 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD1 0.46 

X 

1.5 

X 

2.5 

X 

0.3 

= 

0.52 
BGC1 0.43 1.5 2.5 0.3 0.48 
HAB1 0.03 1.5 2.5 0.3 0.03 
RS1 0.03 1.5 2.5 0.3 0.03 

 
Calculation 5.  Minimal - Preservation of Unnamed Tributaries 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

X 
Conservation 
Adjustment 

Factor 
= Total 

Credits 

HYD1 0.62 
X 

1.5 
X 

1 
X 

0.1 
X 

0.25 
= 

0.02 
BGC1 0.60 1.5 1 0.1 0.25 0.02 
HAB1 0.03 1.5 1 0.1 0.25 0.00 
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RS1 0 0 0 0 0 0 
 

For tables 2 and 3, a baseline Aquatic Compensation Value Factor of 2.0 was used with an additional 
1.0 adjustment for addressing Total Maximum Daily Load (TMDL) related impairments.  For Table 4, 
the Aquatic Compensation Value Factor was adjusted 0.5 for addressing TMDL Impairments. 
 
A summary of the estimated stream mitigation credits to be generated using the PADEP protocol is 
provided in Table 5, below.   
 

Table 5.  PADEP Ledger - Dyers Fork Stream Credits  

Stream Mitigation 
Type 

Aquatic 
Compensation 

Value Category 

Predicted Compensation Credits 

HYD1 BGC1 HAB1 RS 
Re-establishment Extensive 1.03 0.99 0.04 0.00 
Re-habilitation Moderate 197.26 177.50 19.77 19.77 
Enhancement Limited 0.52 0.48 0.03 0.03 
Stream Preservation Minimal 0.02 0.02 0.00 0.00 
Totals 198.83 178.99 19.84 19.80 

 
In total, the Site is expected to yield approximately 20,626 credits using the USACE linear foot ratio 
model, as shown in Table 6.   

 
Table 6.  USACE Ledger -                                    
Dyers Fork Stream Credits  

Stream Mitigation 
Type 

USACE Ledger 
(Linear Feet) 

Length  Total 
Credits  

Re-establishment 655 655 
Re-habilitation 29,639 19,760 
Enhancement 75 30 
Stream Preservation 2,097 211 
Totals 32,466 20,656 

 
These estimates will be further refined during the formal design phase of the project.   

 
b) Wetland Mitigation Credits 
In order to estimate and predict the available wetland mitigation credits from the Site, The Draft 
Pennsylvania Function Based Aquatic Resource Compensation Protocol, Version 1.0, along with 
guidance provided by the USACE, Draft Guidance Document for Mitigation Bank Sites in 
Pennsylvania will be used.  The wetland mitigation approaches to be used on the Site are described in 
Section 6 of this report and will include both wetland re-establishment and wetland enhancement. 
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The calculations for the proposed wetland credits using the PADEP protocol are provided in 
Calculations 6 through 8, below: 

 
 
 

 
Calculation 6.  Extensive  - Re-establishment of Wetlands along Dyers Fork 

 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD2 1.50 
X 

1.5 
X 

3 
X 

1 
= 

6.75 
BGC2 1.50 1.5 3 1 6.75 
HAB2 1.50 1.5 3 1 6.75 

 

Calculation 7.  Moderate – Enhancement of Existing Wetlands along Dyers Fork 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD2 0.60 
X 

1.5 
X 

3 
X 

0.25 
= 

0.68 
BGC2 0.60 1.5 3 0.25 0.68 
HAB2 0.60 1.5 3 0.25 0.68 

 

Calculation 8.  Minimal – Preservation of Existing Wetlands along Dyers Fork 

Functional 
Group 

Area 
(acres) X Resource 

Value X 
Aquatic 

Compensation 
Value Factor 

X 

Condition 
Index 

Differential 
Value 

= Total 
Credits 

HYD2 0.25 
X 

1.5 
X 

3 
X 

0.25 
= 

0.28 
BGC2 0.25 1.5 3 0.25 0.28 
HAB2 0.25 1.5 3 0.25 0.28 

 

A summary of the estimated wetland mitigation credits generated using the PADEP protocol is presented 
in Table 7.   
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Table 7.  PADEP Ledger - Dyers Fork Wetland Credits  

Stream Mitigation 
Type 

Aquatic 
Compensation 

Value Category 

Predicted Compensation 
Credits 

HYD2 BGC2 HAB2 
Re-establishment Extensive 6.75 6.75 6.75 
Enhancement Moderate 0.68 0.68 0.68 
Preservation Minimal 0.28 0.28 0.28 
Totals 7.71 7.71 7.71 

 

 

Table 8 presents the wetland credits estimated from the USACE draft guidance: 

 

Table 8.  USACE Ledger - Dyers Fork Wetland Credits  

Wetland Mitigation Type Acreage Credit 
Ratio 

Total 
Credits 
(Acres) 

Wetland Re-Establishment 1.5 1:01 1.50 
Wetland Enhancement 0.35 2.5:1 0.14 
Wetland Preservation 0.25 10:01 0.025 
Totals 2.00 -- 1.625 

 
 
As with the stream credits, these estimates of wetland credits will be refined during the formal 
design phase of the project.   

 

III. Proposed Service Area 
 

The proposed service area for the Site includes portions of the eight digit HUCs of the Lower Monongahela 
(HUC 05020005), Upper Ohio - Wheeling (HUC 05030106) and Upper Ohio (HUC 05030101) (see Figure 
9).  These areas include PADEP State Water Plan Watershed Boundaries 19A, 19B, 19C, 19D, 19G, 20D, 
20E and 20G.   

a) Service Area Justification 
The Bank Sponsor proposes to amend the current service areas of watershed areas 19 and 20 of the State 
Watershed Boundaries to be consistent with that attached map. 

The primary reasons for this suggested revision is:  

1) The revised areas more accurately reflect the Permian Hills eco-region of Pennsylvania (Figure 3);  
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2) The areas generally incorporate adjacent USGS HUCs 05030101, 05030106 and 05020005;  

3)  Areas 20D and E of the State Watershed Boundaries (Upper Ohio-Wheeling) are constrained by 
historical and proposed coal mining and gas extraction efforts;  

4) Areas 19 B, C and G are located within the same counties as many of the impacts in 20D and E-
Greene and Washington County; and  

5) Areas 20 A, B and C are located primarily within the Monongahela Transition Zone and Pittsburgh 
Low Plateau eco-regions (see Figures 3 and 8). 

The majority of the Pennsylvania portions of the Upper-Ohio Wheeling HUC and State Watershed 
Boundaries 20 D and E area are currently being undermined by long wall coal mining—or will be in the 
near future.  Surface subsidence from long wall mining creates significant impacts to streams and 
wetlands that could affect a potential mitigation bank site.  As of 2005, PADEP issued Technical 
Guidance Document (TGD) 563-2000-655 “Surface Water Protection – Underground Bituminous Coal 
Mining Operations”, which protects streams and wetlands above long wall coal mines from negative 
impacts of ground subsidence.  Potential impacts from mining subsidence are pooling and flow loss.  
After an area (panel) is mined and the ground subsides, the surface above the mine panel may be three 
to four feet lower in elevation than it was previously.  Longwall mining operations leave certain areas 
(gates) intact and unmined; no subsidence occurs at these areas.  The surface above the panel/gate 
boundary is where pooling may occur.  The unsubsided area above the gate acts as a dam to the stream 
reaches that are flowing over the subsided areas.  PADEP requires that these pooled areas be mitigated 
– usually by excavating the surface.  The other potential impact is flow loss.  As the ground subsides, 
the bedrock that provides the water table a lower boundary may fracture.  These fractures, if they occur 
the right frequency and pattern underground, can act as a drain and have a negative impact on the water 
table and even flow conveyance in the stream channel.  PADEP also monitors these effects and required 
mitigation.   

Many of the streams in the Upper-Ohio Wheeling region fall under the TGD and, therefore, are subject 
to continued monitoring and mitigation by coal producers.  Coal mine operators are required to monitor 
the streams ahead of mining for a minimum of two years and up to five years post-mining to complete 
any necessary repairs to the streams and wetlands until they are returned back to their original 
state.  Accordingly, it is very difficult to perform mitigation in the Upper-Ohio Wheeling watershed and 
allow for a sufficient monitoring period without being impacted at some point by mining.  Due to these 
complications, the service area should be expanded east into the Lower Monongahela. 

The Dyers Fork watershed was mined prior to the implementation of the TGD; thus, the impacts to the 
watershed were not mitigated.  Fortunately, only one area of pooling was noticed along Dyers Fork and 
no areas of flow loss have been observed or recorded.  Due to the time that has passed since the mining 
occurred, further impacts to the watershed are neither likely nor expected. 

The Lower Monongahela is a larger watershed area encompassing the majority of the Permian Hills eco-
region.  This area is a great candidate for stream and wetland mitigation due to its long legacy of old 
and neglected coal mining impacts.  The eastern part of this region, near the Monongahela River, has 
significant stream and water quality impacts from abandoned coal mines and acid mine drainage.  As 
you move west through the Monongahela region, many streams and wetlands have been impacted by 
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long wall coal mining prior to the TGD, leaving both streams and wetlands in need of mitigation work 
with many landowners supporting restoration. 

For the reasons stated above, the service area for the Bank should include PADEP State Water Plan 
Watershed Boundaries 19A, 19B, 19C, 19D, 19G, 20D, 20E and 20G. 

IV. Need and Feasibility 
 

The Lower Monongahela River basin (HUC 05020005) (see Figure 2) is the location of numerous energy 
production, timbering, and development activities and is, therefore, seeing an increased demand for impact 
mitigation in order to offset the adverse effects of these activities.  Potential clients that have been surveyed 
expressed interest in mitigation availability for the proposed service area of the Site.  The proposed project 
will involve the restoration and enhancement of valley stream segments, enhancement and preservation of 
headwater tributaries, removal of invasive species, and restoration of the riparian buffers and adjacent 
wetlands.  The proposed activities will decrease sediment and fecal coliform loadings, promote stream 
system stability and higher function, provide connectivity and wildlife corridors, and restore natural riparian 
zones within the project boundary.  EBX has used these techniques and practices extensively in the region, 
and offers a high level of competence of project success.   

As part of the Permian Hills eco-region (see Figure 3), the Site historically would have supported a forested 
canopy over the entire site.  Conversion of the land for agriculture and rural development involved clearing 
much of the lower lying, flatter floodplain valleys, and channelizing the small stream networks to reduce 
flooding and increase drainage.  Prior to modification induced by man, it is likely that the smaller tributaries 
of the Site would have been well-connected to their adjacent floodplains, forming adjacent floodplain 
wetland systems. In some locations, historic channel signatures and remnant floodplain features are still 
apparent.  This assessment of the historic condition of the Site is based primarily on site investigations, 
soils data, as well as observations of less impacted communities in similar topographic settings. 

It is assumed that the streams on the properties were channelized and straightened for agricultural purposes, 
to reduce flooding and field saturation, and to offer more usable/developable land.  This was a common 
agricultural practice years ago. Streams were dug deeper and straighter with mechanical excavators, and in 
some cases hand labor, to get water off the property as quickly as possible.  Additional field ditches and 
swales were often constructed to provide additional drainage of floodplains adjacent to the streams.  

In some locations of the property, historic signatures of the natural stream channels are still visible as a low 
point in the floodplain and/or through aerial photographs that show differences in soil moisture and 
vegetative communities.  It is not clear from the historic photographs available (for example, Figure 5) 
when Dyers Fork was altered, but it was channelized along the adjacent hill slopes in many locations, and 
minor field ditches and swales were constructed in the historic floodplain to provide drainage for 
agriculture.  Based on current stream alignments and valley topography, it is apparent that this same method 
of channelization was used on nearly all the lower gradient tributary streams that are part of the Site. 

V. Ownership Arrangements and Long Term Management 
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The Site will be protected by restrictive covenants that provide perpetual protection. Restored riparian 
buffers will provide long-term water quality improvements by filtering runoff and protecting against 
streambank erosion.  Exclusion fencing will be installed to prevent livestock access to Site streams and 
waterways.  Road crossings will be improved when necessary for long-term stability, and such crossings 
will be designed to pass the design storm without creating stream instability upstream or downstream. 

The restrictive covenants for the Site will be perpetual, preserve natural areas, and prohibit the use of the 
encumbered property inconsistent with its goals as a mitigation bank site, including activity that would 
materially alter the biological integrity or functional and ecological value of the streams and wetlands within 
the Site.  This would include any mineral, oil, or gas rights which may be thought to allow access and/or 
alteration to the surface of the property.  The restrictive covenant language to be used will be submitted for 
approval by USACE legal counsel.  

The purpose of the restrictive covenants is to assure that the future use of the Site will be consistent with 
the restoration, protection, maintenance and enhancement of the streams and wetland functions as described 
in this document.  The Sponsor will deliver a title opinion acceptable to the USACE covering the Site 
property.  The property will be free and clear of any encumbrances that would conflict with its use as 
mitigation, including, but not limited to, any liens that have priority over the recorded preservation 
mechanism.  Prior to the Site closure, a mutually acceptable, long-term land steward will be identified and 
secured for the Site.  The USACE will be notified within 60 days when the Site is transferred to the long-
term steward. 

The Site will be maintained in accordance with an approved Site Specific Mitigation Plan and MBI.  The 
Site will have an adequate budget apportioned to carry out tasks that are both planned and unforeseen during 
the monitoring and maintenance period. Once the annual monitoring work has been performed the Site will 
be analyzed for any maintenance issues. The annual monitoring report will note conditions requiring 
maintenance, repair or adaptive management. Potential activities falling under this category include 
invasive species removal and/or treatment, replanting, live-staking, and in a worst case scenario, 
mobilization of heavy equipment to repair erosion damage or structure failure. Livestock will be fenced out 
of the restrictive covenant area.  Fencing and access will also be inspected periodically for any breaks that 
could allow access by livestock or unauthorized vehicles. 

VI. Qualifications of Sponsor 
 

EBX has successfully completed over 56 mitigation, restoration, and preservation banking projects and is 
one of the largest providers of mitigation bank credits in the nation.  EBX has provided ecological 
preservation, enhancement, and restoration of over 124 miles of stream, restoration of over 12,839 wetland 
acres, provided conservation protection of 5,866 acres of endangered species habitat, and reduced over 243 
tons of nutrients created for water quality management purposes.  A copy of EBX’s qualifications package 
can be found in Appendix B of this document. 

VII. Ecological Suitability 
 

The Site, including portions of Dyers Fork and several unnamed tributaries, includes stable, high-gradient 
headwaters as well as lower gradient receiving waters that have been historically degraded by 
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channelization, agricultural uses, road impacts, and energy production (see Figure 6).  The Site offers the 
unique opportunity to restore the degraded valley segments of stream and provide connectivity with the 
stable, functional headwater segments, providing restoration and protection at a watershed scale.   

Along the valley segments of stream, riparian vegetation has been degraded or completely lost due to past 
clearing.  The proposed restoration of the Site will provide the opportunity to restore native riparian species 
and re-establish a riparian corridor that provides water quality benefits and ecological uplift. 

Restoration will provide the basis for future sustainability and proper ecological function of the Site, 
inherently improving water quality before entering the watershed by decreasing fecal coliform and allowing 
flood waters to filter through small wetlands in the upper reaches of the valley. 

 
a) Baseline Conditions 

 
(1) Ecological Suitability 
The chemical, physical, and biological properties of the Site are very favorable for ecological 
restoration and providing significant functional uplift. The headwaters of the Site watershed are 
primarily wooded mountain slopes, providing consistent hydrology and overall good water quality.  
By restoring the degraded stream systems within the valleys, this project will provide riparian and 
wildlife corridors with connectivity to the more functional headwater tributaries.  This approach will 
allow site stressors that have impaired the valley streams to be addressed directly, supporting a 
watershed approach and functional uplift goals (see Section I and Table 1).  Restrictive covenants 
will be placed on all Site reaches and proposed mitigation practices, providing perpetual protection 
to the restored system. 

One of the primary stressors and impacts to Site streams has been past channelization and alteration.  
While all valley stream reaches show evidence of such past manipulations, there are also several 
stream segments that are beginning the process of healing and stabilizing.  In some locations, streams 
channels have eroded and widened to the extent that a new floodplain is being established at a lower 
elevation.  This process of channel evolution (Simon, 1989) in response to disturbance is natural, and 
provides valuable data to support the design approaches and techniques used.  The preliminary design 
approaches described in this document are intended to advance all stream reaches on the Site to a 
point of equilibrium, such that after construction of the Site, the system will be stable and over time 
will continue to provide increased functions. 

(2) Watershed Characterization 
The Site is located in the Lower Monongahela River Basin (HUC 05020005) with a total basin area 
of approximately 1,450 square miles within both Pennsylvania and West Virginia (see Figure 2).  
Dyers Fork drains directly into Whiteley Creek (stream code – 41178), a larger stream system that 
drains a watershed area of approximately 34.1 square miles at its confluence with Woods Run (stream 
code – 41221). Downstream of the Site, Dyers Fork flows through PA State Game Lands Number 
223, a 7,200-acre wildlife management area. The Site’s value as a mitigation project is enhanced by 
its hydrologic and wildlife connectivity to this regionally important conservation area.  Also 
downstream of the Site, near the confluence of Dyers Fork with Whiteley Creek, a separate 
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streambank restoration project is currently being constructed and further enhances the watershed 
approach.      

Dyers Fork was identified as “impaired” by the PADEP meaning that it is not meeting its protected 
use: Trout Stocked Fishery.  According to the report, the macroinvertebrate community of Dyers Fork 
was determined to be degraded by sediment stemming from agriculture practices and consequently 
was placed on Pennsylvania’s 2006 Integrated Water Quality Monitoring and Assessment Report. 
Thus, the Site offers good potential for resource support functions by reducing sediment loading from 
the site to downstream waters.  

The upper portions of Dyers Fork are characterized by steep, over-grazed hillsides that allow 
sediment and large volumes of runoff that increase in-stream flow to a point where downstream 
streambanks become scoured and unstable.  The lack of vegetative buffer between the cropland and 
stream in this area also lead to soil loss into the stream.  The lack of cattle exclusion fencing from the 
stream and lack of adequate riparian buffer through several of the cattle farms on Dyers Fork has also 
lead to streambank stabilization issues and potentially elevated levels of fecal coliforms. 

(3) Jurisdictional Delineation 
Jurisdictional waters will be determined in accordance with the 1987 Corps of Engineers Wetland 
Delineation Manual and the 2012 Interim Regional Supplement to the Corps of Engineers Wetland 
Determination Manual: Eastern Mountains and Piedmont Region.   

Based on an initial U.S. Fish and Wildlife National Wetland Inventory map search, the site contains 
no wetlands.   An estimated 13,770 linear feet stream channel are located within or as part of the Site, 
and include ephemeral, intermittent, and perennial stream reaches.  

(4) Soils  
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey of Greene 
County, Pennsylvania (NRCS, 2013), the soil associations for the study area include the Dekalb, 
Dormont, Fluvaquents, Glenford series (Figure 10).  The Dekalb, Dormont, and Glenford silt loams 
consist of moderately well drained soils located primarily along the high-gradient back slopes and 
toe slopes.  Loamy Fluvaquents are poorly drained soils that are found throughout the sites valley 
bottoms and floodplain areas.  These soils will be conducive to wetland restoration, enhancement and 
creation.  These cohesive soils are well suited for stable restoration projects.  A detailed NRCS soil 
survey report for the project area is included as Appendix B. 

Depth to bedrock is not expected to be a constraint for the proposed stream restoration and 
enhancement designs.  The USGS Stream Stats webpage lists the average depth to bedrock as 4.9 
feet for this watershed.  To confirm, the design team will auger test holes along the project floodplains 
in numerous locations where off-line channel restoration is proposed.  As part of the auger hole tests, 
depth to gravel layers that may represent historic streambed elevation will also be noted along the 
valley stream reaches. 

During the formal design phase of the project, soil samples will be collected along the project and 
sent for laboratory analyses of soil fertility. These analyses will be used to evaluate the need for soil 
amendments during the construction and post-construction planting phases.   
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The presence of a diverse community of native riparian vegetation in portions of the headwater 
valleys and floodplain terraces provides confidence that native forested riparian buffer and wetland 
communities can be restored on the Site, provided that invasive species are managed. 

(5) Biological Assessment 
The current conditions of the streams and wetlands range from relatively stable and functioning in 
portions of the high gradient headwaters to severely degraded in the lower valley reaches, which is 
reflected in the proposed mitigation practices (see Section I.a).  Degraded stream reaches and 
wetlands are primarily a result of past land development and agricultural uses. The proposed project 
is intended to increase the functions provided by the Site, providing greater habitat for biological 
resources and long-term protection (see Section I - Goal and Objectives and Table 1).  With the 
restoration of riparian buffers along the proposed restoration and enhancement of stream reaches, 
habitat connectivity and wildlife corridors will be provided that connect lower gradient stream 
systems with wooded, steeper gradient headwaters.  In their current condition, the land parcels along 
the stream valleys are fragmented and poorly connected. 

(6) Rare, Threatened, and Endangered Species 
Analysis of potential effects to rare, threatened and endangered (RTE) species under the Endangered 
Species Act (ESA) is a requirement of this project. Legal protection for federally listed species is 
described in the Endangered Species Act of 1973, as amended (16 U.S.C. 1531-1534). Section 7 of 
the ESA requires federal agencies to confirm that actions they fund or authorize do not jeopardize 
any federally listed species.  

The Pennsylvania Natural Diversity Inventory Environmental Review Tool (PNDI ER) will be used 
to perform initial searches for potential impacts to threatened, endangered, special concern species or 
special concern resources in Pennsylvania.  A site search by a qualified professional will also be 
performed and a clearance receipt will be obtained from the Pennsylvania Department of 
Conservation and Natural Resources (PADCNR). 

(7) Cultural Resources 
The Bank Sponsor is not aware of any historic or cultural resources present on the Site that might 
qualify for protection.  Through discussions with the landowners, preliminary on-site investigations, 
and review of digital data sources, no historic or cultural resources have been identified on the Site 
or adjacent areas; however, no formal surveys have been performed to date. 

 
b) Existing Conditions 

 
(1) Soils 
The soils present on the Site are listed and described in Section 4.1.4.  All soil series mapped in the 
valley floodplain areas of the Site (where the restoration and enhancement work are proposed) form 
deep soil horizons.  Depth to restrictive layers is generally greater than 80 inches, and therefore, is 
not considered to be a limitation to the proposed work.  Depth to gravel layers that represent historic 
streambed elevations will be evaluated and incorporated into the design approaches when feasible. 

As part of the detailed assessments to be completed during formal design, soil fertility will be 
analyzed to determine the availability of nutrients for restored floodplain and wetland vegetation. 
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Soil fertility is not expected to be a constraint, and soil amendments will be added as part of the 
restoration activities, if needed. 

Due to past agricultural use, it is possible that soil compaction may be an issue in some locations.  
These areas will be assessed through soil borings and penetration tests.  Areas of shallow compacted 
soils (pans) within the Site boundary will be tilled to a depth sufficient to break the compacted layers.  
This will greatly improve the ability to grow vibrant native tree and shrub species as part of the 
restoration efforts. 

(2) Hydrology 
The hydrology of the Site has been altered extensively to promote agricultural uses.  Both the 
mainstem of Dyers Fork and tributary streams along the flatter, broader alluvial valley floodplains 
of the site have been channelized and straightened to varying degrees, and deepened to reduce 
flooding and wetness on adjacent fields and pasture lands.  Floodplain wetlands have been fully to 
partially drained and impacted for similar purposes, such that the Site currently supports less wetland 
areas than it did historically, and many of the existing wetlands are degraded.  As a result of past 
alterations, including removal of riparian vegetation and active livestock access, the majority of the 
alluvial tributary streams are highly unstable.   

However, the Site offers a significant opportunity for watershed-scale restoration of the stream 
systems that have been lost or degraded.  The landowners are willing to remove substantial portions 
of the streams, floodplains, and adjacent wetlands from active agricultural use, exclude livestock 
from streams, and allow native plant communities to be restored.  Most stream restoration activities 
will involve raising the stream beds slightly (Rosgen Priority Level I) and/or excavating adjacent 
floodplain benches (Rosgen Priority Level II) to restore overbank flooding functions and rehydrate 
adjacent wetland areas (Rosgen, 1997).  On some of the smaller tributary reaches where adjacent 
flooding is not a concern, restoration will involve raising the streams to their historic floodplains. 
Channels will be designed to carry the bankfull discharge for their watersheds, such that flows larger 
than bankfull overtop and flood adjacent floodplains and wetlands much more regularly than under 
current conditions.  Drainage swales and ditches within the project boundary will be filled and natural 
topography restored to the extent practical.  The major tributary streams proposed for enhancement 
and restoration have exhibited sustained flows even during most summer months, adding confidence 
to the design approach and the ability to restore hydrologic stream and wetland functions to the Site. 

(3) Vegetation 
The mitigation plan for the Site will involve the restoration of native plant communities within all 
areas of the Site, and control of invasive plant species within the same area.  Fortunately, the current 
extent of invasive plant species within the project boundaries is manageable, increasing the ability 
to provide adequate control during the monitoring and maintenance periods.  Native plant species 
will be selected based on appropriate vegetation for the Western Alleghany Plateau Ecoregion, 
observations of native plants on-site, availability of planted species, and observations of plants in 
nearby reference wetland and stream sites.  The revegetation design plan will have different planting 
zones based on expected soil wetness, saturation, and flooding regimes.  Planting will occur during 
the dormant season, and planting densities will be selected that maximize the potential to achieve the 
vegetative success criteria for the site (to be developed during the formal mitigation planning and 
design stage). 
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VIII. Assurance of Sufficient Water Rights 
 

The proposed project will be designed to avoid hydrologic trespass on any adjacent landowners or 
properties that are not part of the project.  For the landowners of the project Site, restrictive covenants will 
protect the Site and the practices that will be installed in perpetuity, and the legal right to make the Site 
wetter and potentially increase flooding for the ecological benefit of the project.  In addition, the riparian 
rights doctrine applies to Pennsylvania waters and such rights will be sufficient to support the restoration 
objectives. 

Wetland components of the Site will be fed hydrologically by rainfall, groundwater discharge, and periodic 
overbank flooding.  Stream components of the Site will be fed by their upstream watersheds and headwaters, 
many of which will be protected with restrictive covenants as part of the project.  Furthermore, the position 
of the property in the watershed is such that there should be no water rights conflicting with the Site. 

Mitigation practices (re-establishment, rehabilitation, enhancement, and preservation) will be planned and 
implemented according to the site-specific data that are being collected, and the overall goals and objectives 
of the project (see Section 1.1).   A primary goal of the overall project is to replace stream and wetland 
functions that have been lost due to past impacts, and to do so in a way that is sustainable and long-lasting.  
EBX and our project team have considerable experience with implementing high-quality stream and 
wetland mitigation designs – designs that have been monitored and tested by time.  Design approaches will 
be selected based on the needs of each sub-reach, to provide the maximum amount of functional uplift in 
the least amount of time, within the site constraints.  In several locations, road crossings, structures, and 
utilities must be considered and incorporated into the design plans to allow future uses outside the project 
boundary, when they are not detrimental to the Site.  To the extent practical, such constraints will be 
minimized and/or relocated to reduce any potential impacts on the Site. 
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Legend
Dyers Fork Site
NRCS Soil Units

Partially Hydric 
Fa- Fluvaquents, loamy 
Not Hydric 
DoC- Dormont silt loam, 8 to 15 percent slopes 
DoD- Dormont silt loam, 15 to 25 percent slopes 
DtD- Dormont-Culleoka silt loams, 15 to 25 percent slopes 
DtF- Dormont-Culleoka silt loams, 25 to 50 percent slopes 

REFERENCENRCS SSURGO Digital DataImagery Source: ESRI World Imagery, 2011
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Photograph 1: Downstream end of project area  

(facing upstream) 

 
 
 

 
 

Photograph 2: Upstream end of project area  

(facing upstream) 

  
 

 

 
 

Photograph 3: Upstream end of project area  
 

(facing downstream) 
 
 
 
 
 
 

 
 
 

 
 

Photograph 4: Subsidence pooling  

(facing downstream) 
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Photograph 5: Unstable banks, incision  

(facing downstream) 

 
 
 
 

 
 

Photograph 6: Unstable banks  

(facing downstream) 

  
 
 
 

 
 

Photograph 7: Unstable banks, incision  

(facing downstream) 
 
 
 

 
 
 
 

 
 

Photograph 8: Unstable banks, incision  

(facing downstream) 
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Photograph 9: Unstable banks, channelization, incision  

(facing downstream) 

 
 
 
 

 
 

Photograph 10: Unstable banks, incision  

(facing downstream) 

  
 
 
 

 
 

Photograph 11: Unstable banks, incision  

(facing downstream) 

 
 
 
 

 
 

Photograph 12: Unstable banks, incision  

(facing downstream) 
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Photograph 13: Unstable banks, gas line within channel  

(facing downstream) 

 
 
 
 

 
 

Photograph 14: Incision, invasive species 

 (facing upstream) 

  
 
 
 

 
 

Photograph 15: Unstable banks, invasive species  

(facing downstream) 

 
 
 
 

 
 

Photograph 16: Hoof shear along banks 
  

(facing downstream) 
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An Introduction to EBX 
Founded in 1997, Environmental Banc & Exchange, LLC (EBX) specializes in the protection and 
restoration of rare, diminishing, and degraded ecosystems and resources, and is a leader in the nationwide 
practice of environmental banking and leading turn-key provider of ecosystem mitigation and restoration 
solutions. The firm is responsible for mitigation banks and client specific projects that will restore, 
enhance and preserve over 124 miles of stream and over 12,839 acres of wetlands; reduce over 243 tons 
of nutrients; and rehabilitate and preserve over 5,866 acres of endangered species habitats. EBX works 
with private and public sector clients through its offices in Oak Hill, West Virginia; Camden, South 
Carolina; Raleigh, North Carolina; and Baltimore, Maryland. 

As of January 2014, the status of EBX mitigation sites is as presented below. In total EBX has completed 
work on 44 turnkey mitigation sites and is in the implementation stages of another 11 turnkey mitigation 
sites. EBX has completed 34 mitigation bank sites, and has financial interest, development, and / or 
operational interest in 7 additional mitigation banks in the implementation stages.  

EBX develops, implements, and manages ecosystem mitigation and restoration projects that protect and 
restore ecosystem functions in affected areas; protect and conserve affected fish, wildlife, and plant 
populations; and meet the needs of affected stakeholders with respect to regulatory obligations or interests 
under the Clean Water Act, Endangered Species Act, and other legislation.  A list of mitigation banks and 
ecosystem restoration projects implemented by EBX is presented in the following pages. 
 
Professional Staff 
 

Randy Wilgis, President 

Mr. Wilgis is President of EBX, responsible for the overall performance of EBX and ensuring the 
obligations made to all of our stakeholders (clients, consultants, contractors, employees, investors and 
partners) are met. In addition to his corporate responsibilties, Mr. Wilgis works with regulators and 
landowners in the Carolinas to develop solutions for client’s large-scale mitigation needs. Mr. Wilgis 
is also immediate past President of the National Mitigation Banking Association, where he leads the 
association’s efforts in working with the federal regulatory agencies to advance the mitigation 
industry. Prior to joining EBX, Mr. Wilgis was a Senior Vice President with TESSCO Technologies, 
where he founded three service businesses with combined annual revenues of over $250 million in 
2004. His early career was with Whiting-Turner Contracting Company and the US Army Corps of 
Engineers. Mr. Wilgis received his BSE from the Duke University School of Engineering, and MBA 
from the University of Virginia-Darden School of Business. Mr. Wilgis works in the South Carolina 
office of EBX.   
 

George Kelly, Director and Founder 
Mr. Kelly is a graduate of Tulane University and a cum laude JD and Masters in Environmental Law 
graduate of the Vermont Law School. As the founder and Director at EBX, he has permitted and sold 
over $90 million of environmental credits in the United States relating to wetlands, streams, 
endangered species and water quality.  He has worked with numerous resource agencies, landowners, 
municipalities, investors and private and public credit buyers in the implementation of mitigation 
projects. He has worked on resource mitigation projects and negotiated and implemented mitigation 
banking instruments in Virginia, North and South Carolina, Georgia, Texas, Louisiana, California, 
Florida, and Maryland as well as drafted and negotiated land deals with over 100 landowners for 
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resource mitigation projects. He has been a leader in promoting new policies at the federal and state 
levels relating to market-based solutions to achieve environmental objectives, including working on 
the recently promulgated federal wetland mitigation rules enacted in June 2008. 
Mr. Kelly serves on the Board and is the past President of the National Mitigation Banking 
Association. Additionally, he was appointed to serve on the EPA Chesapeake Bay Program Nutrient 
Trading Task Force, the Advisory Committee to the Water Quality Fund for the Chesapeake Bay, the 
Maryland Non-Point Source Task Force, and the Maryland Climate Commission (Mitigation Work 
Group). He also served as Chair of the Section of Environmental Law for the Maryland State Bar 
Association and was asked to represent the business and legal communities in the drafting of the 
precedent-setting Brownfields environmental legislation. Mr. Kelly works in the Maryland office of 
EBX. 
 
Thomas Rinker, Chief Operating Officer 

Mr. Rinker is the Chief Operating officer of EBX. After graduation in Civil / Environmental 
Engineering from Georgia Institute of Technology, Mr. Rinker worked as an executive with several 
firms in the environmental industry. Over a fifteen year period at Environmental Elements 
Corporation, Mr. Rinker served as a Division Vice-President where he started and managed a 
business unit that designed and constructed large-scale waste-to-energy facilities based on technology 
licensed from the major European supplier of the technology. During that period, Mr. Rinker became 
a Partner in the firm that purchased Environmental Elements Corporation from its parent company 
and took the company public. Later, Mr. Rinker became President and CEO of the North American 
subsidiary of an international energy and environmental technology company. During that period he 
arranged the sale of the subsidiary to another European based firm, and stayed on to manage the 
company during the transition. In 2000, Mr. Rinker joined EBX and assumed the responsibilities of 
Chief Operating Officer (COO). As COO for EBX, Mr. Rinker is responsible for the implementation 
of all EBX mitigation projects and mitigation banks, and for supervision of EBX operating staff.  Mr. 
Rinker works in the Maryland office of EBX. 
 
Tim Crist, Chief Financial Officer 

Mr. Crist works in the Maryland office of EBX where he serves as the Chief Financial Officer for the 
Company. In that capacity Mr. Crist is responsible for all project and corporate accounting, financial 
management, banking and tax functions. Mr. Crist coordinates with home office staff on procurement, 
bonding, information technology and human resource issues, and provides financial reporting to EBX 
mitigation project partners. Mr. Crist is a Certified Public Accountant and holds dual B.S degrees 
from Towson University in Accounting and in Finance. Mr. Crist has seventeen years accounting and 
financial management experience, and prior to joining EBX, Mr. Crist served eight years with Ajilon 
Consulting where he specialized in advanced information technology applications for financial 
reporting. 
 
Norton Webster, Technical and Regulatory Director (PWS) 
Mr. Webster serves as a Technical and Regulatory Director of EBX. Mr. Webster works with 
engineers and consultants, client representatives and regulatory officials during the concept, 
proposals, design, construction and monitoring phases of all EBX projects throughout the Southeast. 
Mr. Webster is a Board member of the North Carolina Environmental Restoration Association and the 
Piedmont RC&D Council. Before joining EBX, Mr. Webster served as an Environmental Scientist 
with Kimley-Horn and Associates, Inc. Mr. Webster’s early career was spent as a 
Wetlands/Wastewater Consultant with Triangle Wetlands Consultants, a Research Assistant in the 
Department of Forestry at the North Carolina State University, and a Staff Scientist at ARCADIS 
Geraghty & Miller. While at Kimley-Horn and Associates, Mr. Webster managed natural resource 
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investigations, ecological assessments, wetlands delineation, wetland mitigation feasibility studies 
and wetland mitigation searches. Mr. Webster holds a B.S in Business from Wake Forest University 
and a M.S. in Forestry with a concentration in Soil Science from North Carolina State University. Mr. 
Webster works in the North Carolina office of EBX. 
 

David Phillips, Regional Land Manager  

Mr. Phillips is a 1975 graduate of The Citadel, with a Bachelor of Science degree in Business 
Administration. Mr. Phillips also holds a North Carolina Real Estate license, and has taken a 
multitude of Forestry Management courses through the University of Georgia Intensive Forestry 
Management program. After a successful 18 year commercial banking career, Mr. Phillips chose to 
go into the timber business pursuing both the forester and procurement duties necessary to acquire 
stumpage for two logging operations, earning dealerships with National pulpwood companies as well 
as pine and hardwood sawmills in both NC and SC. Emphasis was on thinning pine stands as well as 
a swamp crew harvesting dimensional pine and hardwood logs. Mr. Phillips was featured by John 
Deere Forestry Equipment in their national advertising campaign for one of his pine thinning projects, 
and another project was featured in Southern Logging Times magazine as one of the top swamp 
logging jobs operating in Southeastern NC at the time. During this period of time Mr. Phillips was 
asked to invest in and be majority owner of an outdoor advertising company, which worked with 
landowners to develop revenue through billboard placements. After several years of hard work this 
company grew to 24 employees, seven offices across the country with a national sales office in 
Chicago. In 2006 Mr. Phillips joined the EBX team to utilize his extensive experience working with 
rural landowners. In this role Mr. Phillips has assisted landowners throughout the Carolinas to realize 
value from conservation easements while maintaining the working nature of their property. Also 
under management are the daily operations of a long leaf pine straw raking and sales operation on 
1,800 acres. 
 

Matt Fisher, Sales and Marketing Manager  

Mr. Fisher serves as the Sales and Marketing Manager at EBX with primary focus in development of 
the Appalachian territories. Before joining EBX, Mr. Fisher served for eight years as a Regional 
Director for EarthMark Mitigation Services, LLC. Mr. Fisher has extensive experience in the 
development of compensatory mitigation resources, including turn-key mitigation, mitigation banks, 
in-lieu fee programs, and permittee implemented mitigation. By working closely with regulatory 
agencies, the Federal Aviation Administration, municipal policy makers, and private mitigation 
developers, Mr. Fisher has developed knowledge of current regulations and solutions to provide 
mitigation for unavoidable impacts to aquatic resources and endangered species habitat in Florida, 
New Jersey, North Carolina, and West Virginia.  Mr. Fisher holds a B.A. Degree in Communications 
with a concentration on Business Marketing from the University of Louisville. Mr. Fisher works out 
of the North Carolina office of EBX. 
 

Tommy Cousins, Senior Project Manager (PWS) 

Mr. Cousins works in the North Carolina office where he manages the proposal and implementation 
of EBX mitigation projects. Mr. Cousins is currently managing wetland, stream and buffer mitigation 
projects in North Carolina, South Carolina and Virginia. Mr. Cousins has extensive experience in 
wetland and stream mitigation, Section 404/401 permitting, wetland and stream delineations and 
assessments, Endangered Species Act consultations, geomorphic and morphologic surveys, Phase I 
Environmental Site Assessments, and coordination under Section 106 of the National Historic 
Preservation Act. Prior to joining EBX, Mr. Cousins served for two years as a Project Manager with 
EarthMark Mitigation Services, LLC, and for seven years as an Environmental Scientist and Project 
manager with Kimley-Horn & Associates, Inc. Mr. Cousins holds a B.S. degree in Environmental 
Science from the North Carolina State University and is pursuing a M.S. in Natural Resources degree 
from Virginia Polytechnic Institute. 
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David Godley, Senior Project Manager 

Mr. Godley works in the North Carolina office where he manages the proposal and implementation of 
EBX mitigation projects. Mr. Godley is currently managing wetland, stream and buffer mitigation 
projects in North Carolina, South Carolina and Virginia. Prior to joining EBX, Mr. Godley worked as 
an Extension Research Technician for the North Carolina State University Biological Agricultural 
Engineering Water Quality Group. While at NCSU, Mr. Godley surveyed and collected morphology 
data and conducted vegetation restorations for multiple stream and wetland restoration projects. Mr. 
Godley spent his early career as an aquaculture research assistant and biologic sciences aid. Mr. 
Godley holds a B.S. in Agricultural Business Management from North Carolina State University with 
a minor in Economics. 
 
Cara Conder, Operations Manager 

Mrs. Conder works in the North Carolina office where she manages operations, administrative and 
procurement tasks associated with proposal preparation for, and implementation of, all of the 
company’s mitigation projects. Mrs. Conder also administers credit sales from all of the company’s 
mitigation banks, and assists in maintenance of the company’s website and administrative systems. 
Prior to joining EBX, Mrs. Conder worked in public education and as a Research and Teaching 
Assistant at North Carolina State University in the Natural Resources department.  In 2009, Mrs. 
Conder enrolled in the Masters of Forestry and Environmental Resources program at North Carolina 
State University, where her studies focused on environmental policy and administration. At the end of 
2011, she graduated, and then began working for EBX as a Project Administrator in 2012.  Mrs. 
Conder holds a M.S. in Natural Resources from North Carolina State University and both a B.S. in 
Marine Science and a MAT in Science Education from Coastal Carolina University. 
 
Cheryl Childress, Human Resources Manager 

Mrs. Childress works in the Maryland office of EBX where she heads the human resources and 
employee benefits side of the organization and assists the Chief Financial Officer, Tim Crist, with the 
daily accounting duties and monthly financial reporting. Cheryl has over 30 years of experience as an 
accounting and/or human resources professional within the commercial real estate, commercial 
construction, and independent day/boarding school environments.  Cheryl was first introduced to 
EBX as a consultant in the fall of 2005 and officially joined the team as an accounting and human 
resources professional in May 2007.  Mrs. Childress holds a B.S. in Accounting from Towson 
University and completed the CPA exam in 1994; she currently has an inactive CPA license in the 
State of Maryland. 

 

Kristy Rodrigue, Project Manager II 

Ms. Rodrigue works in the West Virginia office and is an experienced hands-on project manager, 
having worked on a variety of wetland and stream mitigation projects in the Southeast. Ms. Rodrigue 
is currently managing wetland and stream mitigation projects, interfacing with regulatory agencies 
and coordinating credit sales in West Virginia. Ms. Rodrigue previously served for eight years as a 
Project Manager at EarthMark Mitigation Services, LLC and for four years as a Hydrologic 
Technician with the United States Geological Service. Ms. Rodrigue holds a B.A in Biology from the 
University of North Carolina Charlotte. 
 

Kevin Roush, Project Manager 

Mr. Kevin Roush works in the Oak Hill, West Virginia office where he manages the proposal and 
implementation of EBX stream and wetland mitigation projects in Northern Appalachia. Prior to 
joining EBX, Mr. Roush worked as an Environmental Biologist for one of the nation’s leading 
diversified energy producers; he has extensive knowledge of the coal and natural gas industry and its 
related environmental impacts.  He has managed the construction of numerous permittee-responsible 
stream mitigation projects in West Virginia, Pennsylvania and Ohio. Other experience includes water 
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quality monitoring, biological stream monitoring, passive water treatment system development, 
natural stream channel design review and jurisdictional delineation reviews. Mr. Roush holds a 
Bachelors of Science in Biology from Alderson-Broaddus University in Philippi, West Virginia. 
 
 
 

Aaron Speaks, Assistant Project Manager 

Mr. Speaks serves as a Project Manager where he oversees maintenance for all EBX projects, assists 
in construction oversight and monitoring. Mr. Speaks works closely with consultants, client 
representatives and regulatory officials during the concept, construction and monitoring phases of all 
EBX projects. Before joining EBX, Mr. Speaks served as an Environmental Scientist with GAI 
Consultants out of their Richmond Virginia office. During his time with GAI, Mr. Speaks completed 
the Wetlands Training Institute where he utilized his training preforming wetland delineations and 
stream assessments for the Marcellus Shale natural gas exploration in Pennsylvania and West 
Virginia. Mr. Speaks worked on an As-Built Crew on gathering pipeline across the northern 
panhandle of West Virginia and southwestern Pennsylvania; where he assisted a survey crew 
gathering pertinent elevation, grade, weld location, and pipe bend locations. Mr. Speaks holds a B.S. 
in Agronomy, concentration in Soil Science, and a Minor in Wetlands Assessment from North 
Carolina State University. Mr. Speaks is currently working on becoming licensed in the State of 
North Carolina as a Soil Scientist and a WPIT. Mr. Speaks works in the North Carolina office of 
EBX. 
 
Caroline Foreman, Accounting 
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Rock Outcrop

Saline Spot
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Spoil Area
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Other
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 1:15,800.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more accurate
calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Greene and Washington Counties,
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Survey Area Data:  Version 5, Dec 3, 2008

Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:  Oct 8, 2011—Oct 25,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Greene and Washington Counties, Pennsylvania (PA611)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

CaB Culleoka silt loam, 3 to 8
percent slopes

31.8 1.5%

CaC Culleoka silt loam, 8 to 15
percent slopes

37.6 1.7%

CkD Culleoka-Upshur complex, 15
to 25 percent slopes

11.3 0.5%

DaB Dekalb channery loam, 3 to 8
percent slopes

2.5 0.1%

DaC Dekalb channery loam, 8 to 15
percent slopes

1.8 0.1%

DoB Dormont silt loam, 3 to 8 percent
slopes

45.2 2.1%

DoC Dormont silt loam, 8 to 15
percent slopes

107.3 5.0%

DoD Dormont silt loam, 15 to 25
percent slopes

459.6 21.2%

DtD Dormont-Culleoka silt loams, 15
to 25 percent slopes

446.9 20.6%

DtF Dormont-Culleoka silt loams, 25
to 50 percent slopes

783.1 36.2%

Fa Fluvaquents, loamy 172.2 8.0%

GdB Glenford silt loam, 3 to 8 percent
slopes

14.6 0.7%

GeB Guernsey silt loam, 3 to 8
percent slopes

8.2 0.4%

GeC Guernsey silt loam, 8 to 15
percent slopes

5.2 0.2%

W Water 2.2 0.1%

WeB Weikert-Culleoka complex, 3 to
8 percent slopes

20.6 0.9%

WeC Weikert-Culleoka complex, 8 to
15 percent slopes

15.3 0.7%

Totals for Area of Interest 2,165.2 100.0%
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