
South Carolina 1835 Assembly Street, Suite 1270 
  Columbia, South Carolina 29201
  803-765-5411
 October 20, 2020 803-253-3989 
   

  
  In Reply Refer To:
  HDA-SC 
 
Mr. Chad Long 
Director Environmental Services Office 
South Carolina Department of Transportation (SCDOT) 
955 Park Street, P.O. Box 191 
Columbia, South Carolina 29202 
 
Subject: I-77 Interchange with Improvements to Paragon Way, Finding of No Significant Impact (FONSI) and 

Interchange Justification Report Approval; Federal Project Number P038652. 
 
Dear Mr. Long: 
 
The FHWA has received your letter requesting a Finding of No Significant Impact (FONSI) determination for the subject 
project. Based on the information provided to complete the environmental process, FHWA finds that the project will have 
no significant impacts.  A FONSI determination is justified.  Please proceed accordingly with the publication of the notice 
of availability of location and preliminary design approval and availability of the FONSI. The final documentation is to be 
made available to the public upon request. A notice of the FONSI approval shall be sent to the affected units of Federal, 
State, and local governments. A notice shall also be sent to the State inter-governmental review contacts established under 
Executive Order 12372.   
 
We have also reviewed the Interchange Justification Report (IJR) dated September 2020, for a new Interstate access to be 
located 1.1 miles south of I-77 Exit 82 (U.S. 21) and approximately 1.3 miles north of I-77 Exit 79 (SC 122/Dave Lyle 
Boulevard).  As the selected alternative contained in the NEPA document is consistent with the IJR, the proposed access 
revision to the Interstate System is approved.  Please note that the approved access revision is valid for a period of three 
years and must be re-assessed if not advanced to construction within this timeframe. 
 
By our adoption of the FONSI and completion of the public comment/hearing requirements of 23 U.S.C. 128, the SCDOT is 
authorized to proceed with further project development.  Please ensure that the project commitments made during the NEPA 
process are included in the project construction proposal and ultimately carried out.  Please address any questions to Mr. J. 
Shane Belcher at jeffrey.belcher@dot.gov /803-253-3187 or Mr. Tad Kitowicz at thaddeus.kitowicz@dot.gov /803-253-
3882. 

 
       Sincerely, 
   
 
 
 
       Emily O. Lawton 
       Division Administrator 
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ec:  Jae Mattox, SCDOT Program Manager 

Will McGoldrick, SCDOT Design Build NEPA Coordinator 
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Project DescriPtion

The Department of Commerce (SC DOC) and DT Real Estate Holdco, LLC propose the construction 
of a new interchange along Interstate 77 (I-77) with improvements to Paragon Way. The project 
includes the construction of a new interchange associated with the proposed mixed-use development 
for the Carolina Panthers practice/training facilities and its headquarters, as well as additional 
mixed-use development. The Project Area is located along I-77, south of Eden Terrace and east of 
Mt. Gallant Road, approximately 2.5 miles northeast of Rock Hill in York County, South Carolina 
(Figure 1). 

The proposed practice facility will be constructed on a project site known as the Hutchinson Site. 
The interchange would be located approximately 1.1 miles south of I-77 Exit 82 (U.S. Highway 21) 
and approximately 1.3 miles north of I-77 Exit 79 (SC Highway 122/Dave Lyle Boulevard) (Figure 
2). 

The United States Army Corps of Engineers (USACE), the lead Federal Agency, approved an 
Environmental Assessment (EA) and a Finding of No Significant Impact (FONSI) determination for 
the overall project on May 12, 2020 (Appendix A). Under the Council on Environmental Quality’s 
(CEQ) regulations, 40 CFR Part 1501.6, the Federal Highway Administration (FHWA) accepted the 
USACE’s request to become a Cooperating Agency to the EA/FONSI (Appendix M). Based on this 
Cooperating Agency status the FHWA may accept the USACE’s EA/FONSI as long as the document 
includes all aspects of the project, including the new interchange and associated highway work. 
Based on the EA/FONSI issued by the USACE, the FHWA is issuing this FONSI determination for 
the subject project per FHWA regulation 23 CFR Part 771.121(c). 

An Interchange Justification Report (IJR) supporting the need for the interchange has been prepared 
and submitted to the FHWA for approval (Appendix B). 

Federal Highway Administration
South Carolina Division Office

Finding of No Significant Impact

Proposed Interstate 77 Interchange
with Improvements to Paragon Way
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Figure 1: Project Location
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Figure 2: Project Layout
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Project PurPose anD neeD

The basic purpose of the proposed project is to build an entertainment sports complex that includes 
retail and commercial uses. The Applicant (SC DOC and DT Real Estate Holdco, LLC) provided the 
following information to support the Purpose and Need for the Project. A more detailed version of 
the Purpose and Need can be found in Section 3.0 of the USACE’s EA/FONSI (Appendix A). 

“The Applicant respectfully submits that the purpose of the Proposed Project is to develop, 
construct, and operate a world-class professional sports practice and training facility along with a 
state-of-the-art corporate headquarters in northern South Carolina as well as additional mixed-use 
development on a property that has sufficient contiguous acreage, proximity to Charlotte, direct 
Interstate highway frontage and/or access, and is located close to a major airport” (Appendix C).

The full justification for the need for the proposed interchange is provided in the Interchange 
Justification Report “I-77 and Panthers Development”, dated March 5, 2020 (Appendix B). The report 
summarizes the selection of the project study area, analysis of hours, traffic volume development 
for the design years, capacity analysis results, and responses to the FHWA policy requirements for 
access to the interstate system.

reasonable availability of funDing

The proposed sporting complex is receiving grants, loans, incentives, and private investment to 
secure the needed funding to complete the overall development of the site. In addition to these 
funds, the proposed interchange to I-77 has been awarded a $34.6 million Infrastructure For 
Rebuilding America (INFRA) grant from the U.S. Department of Transportation. This federal money 
is allocated specifically for the interchange and confirms that funding is identified and available 
for the interchange component of the overall project. The proposed project is listed in the State 
Transportation Improvement Program (STIP) as well as the Transportation Improvement Program 
(TIP) for Rock Hill – Fort Mill Area Transportation Study (RFATS).

Project alternatives

An alternatives analysis was conducted for the project and is included in the Alternatives Analysis 
(Appendix C). The Applicant arrived at the preferred alternative after conducting stages of increasingly 
thorough analysis, while balancing the environmental impacts with economic, technological, and 
logistical concerns. The analysis consisted of a three-part approach, which included a Level 1 
Screening Analysis of off-site location alternatives. The Level 2 Analysis reviewed off-site alternatives 
regarding availability, cost, technological considerations, logistical considerations, environmental, 
social, historical, and cultural impacts. The Level 3 Analysis reviewed different on-site designs of 
the Proposed Project at the preferred site location.

The Applicant identified eight (8) off-site locations within the state that potentially met the project 
purpose criteria (Figure 3). The Level 1 Analysis evaluated the eight (8) off-site location alternatives 
and eliminated those that failed to clearly meet the project purpose criteria. The Level 2 Analysis 
further evaluated the two (2) remaining off-site alternatives by comparing additional factors to 
determine which alternative provided the least environmentally damaging practicable alternative 
(LEDPA) and met the overall purpose of the Proposed Project. The Level 3 Analysis compared 
and evaluated three (3) on-site alternatives in terms of positioning, accessibility, efficiency, and 
environmental impacts.  A description of each of the project sites evaluated is included in Section 
5.0 of the Alternatives Analysis.

http://206.74.144.42/ESTIP/downloads/York.html?_ =1596798185562
http://www.rfats.org/wp-content/uploads/RFATS-FY-2017-2022-TIP-Formal-Document-Update-7.16.2020.pdf
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Figure 3: Off-Site Alternative Locations
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The Level 1 Analysis compared each of the eight (8) sites, as well as a No-Action Alternative, with 
its ability to meet the site criteria which were (Table 1): 

1. Minimum of 150 acres of contiguous developable land; 
2. Frontage on or visibility from I-77;
3. Existing direct interchange access to I-77 or sufficient acreage to add interchange; 
4. Within 30 miles of Bank of America Stadium; and 
5. Within 30 miles of Charlotte Douglas International Airport. 

level 1 
alternatives

MiniMuM 
150 acres of 

contiguous 
DeveloPable 

lanD

frontage on or 
visibility froM 

i-77

existing Direct 
interchange 

access to i-77 
or sufficient 

acerage to aDD 
interchange

Within 30 
Miles of bank 

of aMerica 
staDiuM

Within 30 
Miles of 

charlotte 
Douglas 

international 
airPort

no action

hutchinson 
site

asPen 
coMMerce Park

blancharD 
blackWell site

braDley 
inDustrial Park 
- east

DaiMler site

firetoWer 
roaD business 
Park

highWay 274 
steaDMan site

lazy haWk site

table legenD:

Passes criterion fails criterion Partially Passes criterion

Table 1: Level 1 Criteria Used to Evaluate Whether Alternatives Meet Overall Project Purpose
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As a result of the Level 1 Analysis previously discussed, six (6) of the identified alternatives were 
eliminated as not reasonably being able to fulfill the Purpose and Need of the Proposed Project 
(i.e., failing not less than two of the criteria). The Hutchinson Site and Firetower Road Buisness Park 
were recommended for further Level 2 Analysis. 

The Level 2 Analysis employed more rigorous practicability standards by comparing additional 
factors to determine which alternative provided the least environmentally damaging practicable 
alternative and met the overall purpose of the Proposed Project. A detailed discussion of the Level 
2 Analysis is included in Section 6.2 of the Alternatives Analysis. Results of the Level 2 Analysis 
revealed that there were no practicable alternatives available to the Applicant that met the project 
Purpose and Need while not impacting special aquatic sites. Moreover, of the range of reasonable 
alternatives considered by the Applicant, the Hutchinson Site is uniquely capable of accommodating 
the Applicant’s characteristicsand criteria for a world-class professional sports practice and training 
facility, a state-of-the-art corporate headquarters, along with an adjacent mixed-use and integrated 
development. 

Level 3 of the Alternatives Analysis focused on the site layout in terms of positioning, accessibility, 
efficiency, and environmental impacts. The first stage of this analysis came from the  Interchange 
Alternative Memo (IAM) identifying five (5) potential alternatives for the proposed interchange 
at I-77 between Cherry Road and Dave Lyle Blvd interchange (Appendix D). The adequacy of the 
interchange configuration is based on the Level of Service (LOS) for the interchange’s merging and 
diverging volumes. LOS were determined for the weekday AM and PM peak hours for the proposed 
interchange alternatives. A comparative traffic analysis was performed for each interchange 
alternative to determine its relative effectiveness at providing capacity at the proposed interchange 
location as compared to the other alternatives.

Alternative 1: Single Point Urban Interchange (SPUI)
Table 2: Capacity Analysis for SPUI at I-77

Based on a review of the results is it evident that SPUI at the proposed interchange fails to 
provide overall capacity for the traffic volume for the design year 2043. The level of service for 
SBR movement fails during AM peak hour and EBL, WBL, WBT, and NBL movement fails during 
PM peak hour and impacts I-77 mainline operations. The SPUI option does not provide adequate 
capacity for the design year traffic volume, therefore, was not selected as a viable alternative.
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Alternative 2: Dogbone Interchange

Based on a review of the results the Dogbone alternative at the proposed interchange fails to 
provide overall capacity for the traffic volume for the design year 2043 during the AM or PM peak 
hour. The overall intersection LOS for one or both roundabouts operate with significantly high delay 
and queuing. Based on the simulation, the interchange network becomes heavily congested as a 
result of queueing with overall network failure. The Dogbone option does not provide adequate 
capacity for the design year traffic volume, therefore, was not selected as a viable alternative.

Table 3: Capacity Analysis for Dogbone Interchange at I-77 SB Ramps

Table 4: Capacity Analysis for Dogbone Interchange at I-77 NB Ramps
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Alternative 3: Diamond Interchange

Based on a review of the results, the Diamond Interchange at the proposed interchange fails to 
provide capacity for the traffic volumes for the design year 2043 during the PM peak hour. The 
EBL, WBT and NBL movements fail during the PM peak hour. Based on a review of the results, the 
Diamond interchange projected queues at NBL and NBR movement is anticipated to back up to 
the interstate. The Diamond Interchange option does not provide adequate capacity for the design 
year traffic volume, therefore, was not selected as a viable alternative.

Table 5: Capacity Analysis for Diamond Interchange at I-77 SB Ramps

Table 6: Capacity Analysis for Diamond Interchange at I-77 NB Ramps
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Alternative 4: Diamond Interchange with EB to NB Loop

Based on a review of the results the Diamond Interchange with EB to NB Loop at the proposed 
interchange has the potential to provide capacity for the traffic volume for the design year 2043 
during both AM and PM peak hours. For the design year of 2043, the interchange design assumes to 
have a WB to NB on-ramp, however in an intermediate scenario, the WBR movement can operate 
as a WBL utilizing the EB to NB loop until the Eden Terrace Bridge is rebuilt and the physical 
constraint under the bridge is removed allowing the NB ramp to be constructed. The Diamond 
Interchange with EB to NB Loop option provides adequate capacity for the design year traffic 
volume, therefore, was selected as a viable alternative.

Table 7: Capacity Analysis for Diamond Interchange with EB to NB Loop at I-77 SB Ramps

Table 8: Capacity Analysis for Diamond Interchange with EB to NB Loop at I-77 NB Ramps
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Alternative 4: Diamond Interchange with EB to NB Flyover Bridge

Based on a review of the results is it evident that Diamond Interchange with EB to NB Flyover 
Bridge at the proposed interchange has the potential to provide capacity for the traffic volume for 
the design year 2043 during both AM and PM peak hours. It would be reasonable to expect that 
the EBR movement will operate without any major operational or queueing problems under design 
year conditions. The Diamond Interchange with EB to NB Flyover Bridge option provides adequate 
capacity for the design year traffic volume, therefore, was selected as a viable alternative. 

Each option evaluated in the first stage in Level 3 of the Alternatives Analysis was considered by 
the Applicant in the development of the Proposed Project in coordination with the requirements, 
needs, and specifications of the site. During the Permitting process, the original two viable 
alternative types were improved upon, which led to a second stage of analysis in level 3, the 
evaluation of three (3) on-site alternatives. These site designs differed from each other slightly, as 
they were modified over time to reflect considerations and requirements of the Applicant. Each of 
the alternative site layouts were developed to minimize wetland impacts, while still meeting the 
project Purpose and Need.

Table 9: Capacity Analysis for Diamond Interchange with EB to NB Flyover Bridge at I-77 SB Ramps

Table 10: Capacity Analysis for Diamond Interchange with EB to NB Flyover Bridge at I-77 NB Ramps



12

Figure 4: On-Site Alternative 1
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On-site Alternative 1, also referred to by the applicant as Site Layout Alternative A, is shown in 
Figure 4 below. On-site Alternative 1 is the applicants preferred alternative, the design layout 
utilizes a half-cloverleaf interchange with I-77. Proposed impacts for this alternative would include 
0.87 acre of wetlands and 4,991 linear feet of tributary waters.
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On-site Alternative 2, also referred to by the applicant as Site Layout Alternative B, is shown in Figure 5 below. On-site Alternative 2 
employs a classic diamond interchange with I-77. This alternative would result in wetland impacts to the highest functioning aquatic 
resource on the entire site (which is completely avoided by On-site Alternative 1). This alternative would also require an additional 
1,030 linear feet of tributary impacts to accommodate a stormwater facility, and an extra 300 linear feet of culvert fill for road 
crossings which could not feasibly be bridged, totaling 6,321 linear feet of impacts.

Figure 5: On-Site Alternative 2
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On-site Alternative 3, also referred to by the applicant as Site Layout Alternative C, is shown below in Figure 6. This alternative is 
similar to the design layout of On-site Alternative 1, but the half-cloverleaf interchange has minor differences. These differences 
include an additional 169 linear feet of tributary impacts for a total of 5,160 linear feet. 

After consideration of alternative site layouts for the Proposed Project at the Hutchinson Site, the Applicant and the USACE has 
concluded that On-site Alternative 1 best meets the characteristics and criteria and fulfills the Purpose and Need of a world-class 
professional sports practice, training facility, and a state-of-the-art corporate headquarters, along with an adjacent mixed-use and 
integrated development and interstate interchange, that also limits the impact on the environment. A detailed discussion of the 
three on-site alternatives evaluated is included in Section 5.3 of the USACE’s EA/FONSI.
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Figure 6: On-Site Alternative 3
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iMPacts suMMary

This section includes a summary of the potential environmental effects of the project. Expanded 
discussion regarding the probable impacts on the environment is included in Section 6.0 of the 
attached USACE EA/FONSI.

ProtecteD sPecies

Pursuant to Section 7 of the Endangered Species Act (ESA), surveys were conducted for federally 
protected species within the project study area. A summary of the survey findings can be found 
in Appendix E – Protected Species Assessment. A search of the U.S. Fish and Wildlife Service 
(USFWS) database identified six (6) federally protected species known to occur or to have formally 
occurred in York County, as listed in Table 11.

sPecies status

Bald Eagle Haliaeetus leucocephalus Bald and Golden Eagle Protection Act

Northern Long-Eared Bat Myotis septentrionalis Threatened

Carolina Heelsplitter Lasmigona decorate Endangered

Dwarf-Flowered 
Heartleaf Hexastylis naniflora Threatened

Little Amphianthus/
Pool Sprite Amphianthus pusillus Threatened

Schweinitz’s Sunflower Helianthus schweinitzii Endangered

Table 11: Federally Protected Species in York County, South Carolina

The following conclusions are made based on habitat assessment and field review. There is 
not suitable habitat for bald eagle, Carolina heelsplitter, or pool sprite; therefore, the proposed 
interchange will have no effect on the species. Potential suitable habitat for the dwarf-flowered 
heartleaf and Schweinitz’s sunflower exist within the proposed interchange, but neither species 
was observed during field surveys. Therefore, the proposed interchange will have no effect on the 
species. Suitable summer roosting habitat for the northern long-eared bat was observed, but per 
the USFWS there are no known maternity roosts or hibernacula near the proposed interchange. 
Therefore, project activities are exempt under the 4(d) rule for this species. USFWS concurred 
with the 4(d) rule exemption on October 7, 2019. In a letter dated December 16, 2019 (Appendix 
M), the USFWS concurred with the determination that the project may affect, but is not likely 
adversely affect the northern long-eared bat. 

In the event additional species are listed as federally threatened or endangered prior to the 
construction of the project, SCDOT will consult with USFWS on the results of the surveys performed, 
if necessary, and will follow any USFWS regulations/requirements resulting from that consultation.
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During the habitat assessment it was concluded that essential fish habitat (EFH) was not present. In a 
letter dated December 2, 2019 (Appendix M) the National Oceanic and Atmospheric Administration 
(NOAA) Fisheries concurred that the proposed project does not occur in the vicinity of EFH. 

WetlanDs anD streaMs

Desktop and field evaluations were performed to evaluate the presence of aquatic and hydrologic 
features in the project study area.  Field reviews were conducted within the proposed project 
area for the presence of wetlands and other waters of the U.S. in July 2019. The proposed project 
would involve the placement of fill material within 0.87 acres of wetlands and 4,991 linear feet of 
freshwater tributaries to accomplish phased construction. The interchange would impact 0.18 acres 
of wetlands and 2,010 linear feet of freshwater tributaries. The interchange impacts are included 
within the total impacts for the proposed project. A request for the Preliminary Jurisdictional 
Determination (PJD) and Verification of delineated waters of the U.S. was submitted to the USACE 
on July 3, 2019. On May 14, 2020, the USACE issued an Approved Jurisdictional Determination 
(AJD). The function and condition of the aquatic resources on the site are considered of low quality 
and are readily offset by the compensatory mitigation proposed at the permittee-responsible 
mitigation project to be constructed nearby.

The SC DOC have proposed compensatory mitigation for impacts to aquatic resources by 
implementing a permittee responsible mitigation bank on a 484.16-acre parcel in Chester County, 
the Landsford Tract (a portion of Parcel Identification Number 162-00-00-001-000). SC DOC will 
implement and fully comply with the “Landsford Tract Final Permittee-Responsible Mitigation Plan” 
dated January 31, 2020, revised April 17, 2020, Appendix F. SC DOC agrees to: preserve 109.48 
total acres, including approximately 0.38 acre of wetlands; approximately 2.99 acres of restored/
enhanced wetlands; approximately 1,079 linear feet of stream; approximately 7,924 linear feet of 
enhanced/restored stream; and approximately 77.68 acres of upland buffers, as specified in the 
Plan. Preservation shall be by means of conservation easement. Documentation of these findings 
can be found in Appendix G –Department of The Army Permit SAC-2019-00924.

flooDPlains

An evaluation of floodplain areas within the project study area indicates the presence of areas 
mapped as Zone X on the pertinent Federal Emergency Management Agency (FEMA) Flood 
Insurance Rate Map (FIRM; Panel 45091C0328F). The project study area is located within areas 
mapped as Zone X, indicating the project area is outside the 0.2% annual chance floodplain (refer 
to Appendix H– FEMA FIRM). Therefore, no direct or indirect impacts are anticipated to floodplain 
resource areas associated within the project study area. 



17

lanD use

The proposed project property is zoned by York County for Urban Development (UD) and Residential 
Development District I (RD-I). The proposed project is zoned Urbanized/Rock Hill and is under York 
County jurisdiction.

The area surrounding the proposed project is zoned by the city of Rock Hill for General Commercial 
(GC), Industry General (IG), and Master Planned Business/Industrial Park (MP-BIP). The property of 
the proposed project is currently not zoned for any of the Rock Hill zoning districts. The proposed 
project development is consistent with this zoning and its requirements. On this basis, the proposed 
project will have a negligible long-term effect on land use.

farMlanDs

The Farmland Protection Policy Act of 1981 (FPPA) requires evaluation of farmland conversions 
to non-agricultural uses. As required by the FPPA, this proposed project’s impacts on protected 
farmland soils should be evaluated in coordination with the USDA Natural Resources Conservation 
Service (NRCS). There are exemptions from the FPPA, including projects on land already in urban 
development or used for water storage and/or construction within an existing right-of-way 
purchased on or before August 4, 1984. 

Farmlands that are protected by the FPPA are based on soil types. Farmland soils eligible for 
protection are designated as “prime”, “unique”, or “farmland of statewide importance”. The proposed 
interchange is approximately 31 acres of land within York County. 0.6 acres are designated as prime 
farmland and 16.2 acres are designated farmland of statewide importance. The interchange is 
located in an urbanized area of Rock Hill and a majority of the surrounding land has been developed 
or has been previously impacted. Therefore, the proposed project is exempt from the FPPA because 
of existing urban development.  

relocations

The proposed project would not result in the relocation/displacement of residential properties.

hazarDous Materials

There are no known sources of hazardous wastes or toxic substances at the site under its current 
use as undeveloped and forestland. The Phase I Environmental Site Assessment (ESA) for Project 
Inspector, Rock Hill, York County, was completed for the project in June 2019. The on-site 
investigation associated with the Phase I ESA was conducted on April 23 and 25, 2019 and May 
24, 2019. The results of the on-site investigation are as follows:

 ҋ On-Site Findings
The following on-site findings of environmental concern were indentified:
 ▪ Portions of the property have been used for silvicultural and agricultural purposes since 

at least 1938
 ▪ No evidence of environmental impacts were observed during the site visit
 ▪ Application of silvicultural/agricultural chemicals for intended use is not considered a 

release; therefore, not a recognized envionmental condition (REC)
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 ҋ Off-Site Findings
The following off-site finding of environmental concern was indentified:
 ▪ Several regulated facilities were identified within the ASTM-designated radii from the 

subject property
 ▪ Based on current regulatory status, distance, and topographic relationship to the 

Property, the off-site regulated facility is not considered a REC in connection with the 
Property

The assessment revealed no evidence of RECs, controlled recognized environmental conditions 
(CRECS), or historical recognized environmental conditions (HRECs) in connection with the project 
study area. Based on the information obtained during the Phase I ESA, the preparing consultant did 
not identify any RECs, HRECs, or CRECs in connection with the project site.

historical ProPerites/cultural resources

A Cultural Resources Intensive Survey was conducted and can be found in Appendix I. The purpose 
of the survey was to identify potential cultural resources and to recommend any additional work 
that may be required of Section 106 of the National Historic Preservation Act. The results of these 
surveys were coordinated with the State Historic Preservation Office (SHPO) and 13 tribes; the 
Catawba Indian Nation, the Alabama-Quassarte Tribal Town, Cherokee Nation, Chickasaw Nation, 
Delaware Tribe of Indians, Eastern Band of the Cherokee Indians, Eastern Shawnee Tribe of 
Oklahoma, Kialegee Tribal Town, Poarch Band of Creek Indians, Absentee-Shawnee Tribe of Indians 
of Oklahoma, Shawnee Tribe, Thlopthlocco Tribal Town, and United Keetoowah Band of Cherokee 
Indians of Oklahoma. 

SHPO has determined the proposed project will have no adverse effect on historic properties in a 
letter dated January 31, 2020 (Appendix M). One property within the proposed project study area is 
listed on the National Register of Historic Places (NRHP), the Arrowhead Dairy. Avoidance of direct 
and indirect effects to the NRHP-eligible Arrowhead Dairy is recommended. If potential effects 
to the NRHP-eligible Arrowhead Dairy cannot be avoided additional consultation with SHPO may 
be required to minimize or mitigate potential adverse effects. The interchange does not have the 
potential to impact the NRHP-eligible Arrowhead Dairy.

section 4(f)/section 6(f) ProPerties

No Section 4(f) or 6(f) properties will be impacted by the proposed project.
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air Quality

The Rock Hill-Fort Mill Area Transportation Study (RFATS) 2045 Long Range Transportation Plan & 
Air Quality Conformity approved September 27, 2019 documents continued compliance pursuant 
to regulations implemented in Section 176(c) of the Clean Air Act and the Fixing America’s Surface 
Transportation Act or FAST Act. The RFATS 2045 Long Range Transportation Plan & Air Quality 
Conformity was amended on January 13, 2020 to include the proposed project (Appendix J). The 
conformity determination for the 2045 Long Range Transportation Plan (LRTP) and FY 2017-2022 
Transportation Improvement Program (TIP) are based on a regional emissions analysis utilizing the 
transportation networks and emissions developed by the S.C. Department of Health & Environmental 
Control (SCDHEC). All regionally significant federally funded projects in areas designated by the 
United States Environmental Protection Agency (EPA) as air quality non-attainment or maintenance 
areas must come from a conforming LRTP and TIP. The 2017 conformity analysis satisfies all 
requirements of the 2008 ozone standard.

Furthermore, York County air, along with the state of South Carolina, continues to improve. York 
County has been designated as an attainment area since, January 11, 2016 (80 FR 76865 RFATS 
Redesignation Final Rule accessed 10 February 2020).

noise

Noise impacts of the proposed interchange were evaluated in accordance with the latest SCDOT 
Traffic Noise Abatement Policy (October 2019).  For the existing conditions, there are no receivers 
that have noise levels that approach or exceed the NAC criterion for its respective land use.   For the 
2043 Design Year, there are four commercial receivers that would have noise levels that approach 
or exceed the NAC criteria for its respective land use for the No-Build condition. For the Preferred 
Alternative in the 2043 Design Year, there are four commercial receivers that would have noise 
levels that approach or exceed the NAC criterion for its respective land use. After evaluation of the 
noise abatement measures, it was determined that no traffic noise abatement measures considered 
in the detailed traffic noise analysis would meet the reasonable and feasible criteria detailed in the 
SCDOT Traffic Noise Abatement Policy.  Consequently, no traffic noise abatement measures are 
recommended, and no noise abatement measures are proposed for incorporation into the project 
plans.  Additional detailed study of potential mitigation measures shall not be necessary for this 
project unless modifications to presently considered alignments occur, additional alignments are 
considered, or changes to the forecasted Design Year 2043 traffic volumes occur.  Appendix K – 
Noise Impact Assessment - outlines the complete analysis, findings and recommendations.

social anD econoMic

The proposed project will have a valuable long-term effect on local and state economics. The 
proposed 234-acre master planned community in Rock Hill, South Carolina will attract suppliers 
and vendors, add new jobs and add income to the local, state, and neighboring state economy. 
The development of the property is designed to occur in two phases (Phase I and Phase II). It is 
estimated that upon the completion of Phase I and Phase II, the total annual economic impact on 
the state of South Carolina resulting from all projected operations and events would be nearly $226 
million. This is associated with 1,794 jobs and over $116 million in labor income. An Economic 
Impact Assessment was prepared for the project (Appendix L) and is summarized below.

https://www.scdhec.gov/sites/default/files/docs/HomeAndEnvironment/Docs/NAAQS/80%20FR%2076865%20RFATS%20Redesignation%20Final%20Rule.pdf
https://www.scdhec.gov/sites/default/files/docs/HomeAndEnvironment/Docs/NAAQS/80%20FR%2076865%20RFATS%20Redesignation%20Final%20Rule.pdf
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 ҋ Development Phase I
 ▪ Construction of Phase I, between March 2020 and July 2022, would cost an estimated 

$450 million and include the construction of a 541,700 square foot training facility and 
headquarters 

 ▪ An estimated $225 million of the Phase I construction cost would be spent in South 
Carolina

 ▪ The direct hiring of over 400+ employees would occur during peak construction time 
and approximately 527 temporary jobs would be supported during the construction 
timeframe

 ▪ The $225 million investment in South Carolina would be expected to generate a total 
economic impact of $314 million for the state over the 29-month construction period

 ҋ Development Phase II
 ▪ Construction of Phase II, 1.4 million square feet of commercial development would take 

place over a seven-year period. This additional space would be used for offices, hotels, 
and housing

 ҋ Annual Economic Impact
 ▪ Phase I - Operations are projected to generate an annual economic impact of 

approximately $75 million for the state of South Carolina along with approximately 371 
jobs ($75 million in labor income)

 ▪ Phase II - Operations are projected to generate $150 million annually and would generate 
approximately 1,423 jobs for the state ($65 million in labor income)

environMental justice

Table 3 shows the Environmental Justice metrics for the project study area as compared to both York 
County (County) and South Carolina (State) averages.  The area qualifies as having environmental 
justice populations, based on a high percentage of minority and low-income populations.

DeMograPhics
Project stuDy area 

average

york county 
average

south carolina 
average

Minority Population 51% 38% 36%

Low-Income Population 52% 37% 37%

Population over 64 
years of age 8% 16% 16%

Table 12: Environmental Justice

SOURCE: US Environmental Protection Agency. EJSCREEN: Environmental Justice Screening and Mapping Tool.  
http://www.epa.gov/ejscreen (Accessed February 11, 2020).

The proposed project would not have a disproportionate or adverse effect on low-income and/
or minority populations within the project study area.  There are no residential displacements 
associated with the project nor are there other impacts that would disproportionately or adversely 
impact Environmental Justice populations.  Benefits and burdens resulting from the project are 
anticipated to be equitably distributed throughout the project study area.

http://www.epa.gov/ejscreen


21

Project coorDination

The USACE issued a Public Notice on November 26, 2019. The project has been coordinated with 
various local, state, and federal agencies including, National Oceanic and Atmospheric Administration 
(NOAA) Fisheries, U.S. Fish and Wildlife Service (USFWS), U.S. Environmental Protection Agency 
(USEPA), South Carolina Department of Natural Resources (SCDNR), and 13 tribes. Results of 
coordinating the proposal on Public Notice are summarized below.

National Oceanic and Atmospheric Administration (NOAA) Fisheries: NOAA Fisheries responded 
to the Public Notice on December 2, 2019, wherein they stated that the project was reviewed and 
would not occur in the vicinity of essential fish habitat. The comment letter concluded with no 
opposition to the proposed project. 

U.S. Fish and Wildlife Service (USFWS): USFWS responded to the Public Notice on December 16, 
2019, with no opposition to the proposed project. USFWS recommended that SC DOC utilize best 
management practices (BMP) to prevent downstream sedimentation throughout the corridor. BMPs 
must be regularly maintained throughout the construction timeframe and upgraded as necessary to 
prevent loss of containment. Further, the planned mitigation for the stream and wetland impacts 
should occur concurrent or prior to the proposed impacts taking place. Finally, USFWS concurred 
that the project may affect, but would not likely adversely affect, the northern long-eared bat 
(NLEB); the USFWS also noted that the work is consistent with the NLEB Programmatic Biological 
Opinion and 4(d) Rule. 

U.S. Environmental Protection Agency (USEPA): USEPA initially responded to the Public Notice on 
December 16, 2019, wherein they stated that the conceptual mitigation plan lacked details and 
requested the opportunity to review the mitigation plan after it was updated. On March 19, 2020, 
the USEPA concluded that the revised mitigation plan had the potential to offset the unavoidable 
impacts to waters of the U.S. and that the updated plan addressed their previous comments 
regarding the lack of detail in the original plan submittal.

South Carolina Department of Natural Resources (SCDNR): SCDNR initially responded to the Public 
Notice on December 20, 2019, wherein they provided several comments and requested additional 
information of the following: proposed project area, project phases, surface waters, floodplains, 
permit exhibits, alternative analysis and proposed compensatory mitigation. SCDNR requests 
a site visit to further review the Landsford Tract Mitigation Site after receipt of additional data 
needed to review a final PRM plan. SCDNR stated that they do not anticipate any objections to the 
proposed development for the Hutchinson Site provided that the additional information requested 
is provided. SCDNR supplemented their December 20, 2019, comments on March 30, 2020, after 
review of the revised compensatory mitigation plan dated January 31, 2020. SCDNR provided 
several comments regarding the PRM plan. SCDNR stated no objection to the issuance of the 
proposed permit provided that the final PRM plan has been approved prior to the commencement 
of construction activities.

Cherokee Nation: The Tribal Historic Preservation Officer (THPO) responded to the Public Notice 
on December 23, 2019. The THPO’s comments included stating that their databases and records of 
cultural, historic, and pre-historic resources were cross referenced and found no instances where 
the proposed project intersects or adjoins such resources. Cherokee Nation does not foresee this 
project imparting impacts to Cherokee cultural resources. However, the Nation requested that the 
USACE halt all project activities immediately and make contact if items of cultural significance were 
discovered during the project.
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U.S. Army Corps of Engineers (USACE): USACE provided numerous comments regarding the 
proposed project’s design plans and mitigation plans as the documents were being developed 
and finalized. The Corps’ approach was to have the applicants fully address all agency comments, 
including the Corps’ own, to the satisfaction of the Corps before considering the mitigation plan 
and its legal exhibits to be complete. The applicants ultimately made all requested revisions to 
the project plans, mitigation plans, all draft legal documents and exhibits. Pursuant to the special 
conditions, final Corps review and approval of the draft legal documents and exhibits will occur 
after permit issuance, but prior to commencement of the authorized work.

A detailed summary of the coordination efforts is included in Section 4.1 of the USACE’s EA/
FONSI. Copies of the coordination/concurrence letters are included in Appendix M.

FHWA DECISION

The FHWA has determined that this project will have no significant impact on the human environment. 
This Finding of No Significant Impact is based on the attached Environmental Assessment and 
other supporting information, which have been independently evaluated by FHWA and determined 
to adequately and accurately discuss the need, environmental issues, and impacts of the proposed 
project and appropriate mitigation measures. The Environmental Assessment, together with the 
information contained in this FONSI, provided sufficient evidence and analysis for determining 
that an Environmental Impact Statement is not required. The FHWA take full responsibility for 
the accuracy, scope and content for the Environmental Assessment and other environmental 
documentation for this project.

:   :
EMILY OLDHAM 
LAWTON

Digitally signed by EMILY 
OLDHAM LAWTON 
Date: 2020.10.20 15:58:23 -04'00'



Appendix A

Appendix B

Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Appendix H

Appendix I

Appendix J

Appendix K

Appendix L

Appendix M

U.S. Army Corps of Engineers (USACE) 
Environmental Assessment (EA) and a Finding of 
No Significant Impact (FONSI)

Interchange Justification Report (IJR)

Alternatives Analysis

Interchange Alternatives Analysis Memo

Projected Species Assessment

Landsford Tract Final Permittee-Responsible 
Mitigation Plan

Department of the Army Permit SAC-2019-00924

FEMA FIRM

Cultural Resources Intensive Survey

The Rock Hill-Fort Mill Area Transportation Study

Noise Impact Assessment

Economic Impact Assessment

Project Coordination Concurrence Letters



Appendix A

U.S. Army Corps of Engineers (USACE) 
Environmental Assessment (EA) and a 
Finding of No Significant Impact (FONSI)



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 1 of 69 
 

MEMORANDUM FOR RECORD  
 

SUBJECT:  Department of the Army Environmental Assessment and Statement of 
Findings for the Above-Referenced Standard Individual Permit Application  
 

This document constitutes the Environmental Assessment, 404(b)(1) Guidelines 
Evaluation, as applicable, Public Interest Review, and Statement of Findings for the 
subject application. 

 
1.0 Introduction and Overview: Information about the proposal subject to one or 

more of the Corps’ regulatory authorities is provided in Section 1, detailed 
evaluation of the activity is found in Sections 2 through 11 and findings are 
documented in Section 12 of this memorandum. Further, summary information 
about the activity including administrative history of actions taken during project 
evaluation is attached (ORM2 Summary) and incorporated in this memorandum.  
 

1.1 Applicant:  South Carolina Department of Commerce 
1201 Main Street, Suite 1600 
Columbia, South Carolina 29201-3200 
 

and 
 

DT Real Estate Holdco, LLC 
800 S. Main Street 
Charlotte, North Carolina 28202  

 
Agent:  Chris Daves 
  S&ME, Inc. 
  134 Suber Road 
  Columbia, South Carolina 29210 
 

1.2 Activity location: The project site includes wetlands and unnamed tributaries to 
Manchester Creek, at a location along the east and west sides of Interstate 77 in 
Rock Hill, York County, South Carolina (Latitude: 34.956°, Longitude: -80.982°; 
see Figure 1). 
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Figure 1.  Topographic location of the proposed project in Rock Hill. 
 

1.3 Description of activity requiring permit: The proposed work consists of the 
construction of a world-class professional sports and training facility and 
corporate headquarters in Rock Hill, South Carolina. In detail, this project would 
involve the placement of fill material within 0.87 acre of wetlands and 4,991 linear 
feet of freshwater tributaries to accomplish phased construction of a mixed-use, 
pedestrian-friendly community anchored by the National Football League’s 
Carolina Panthers practice/training facilities and corporate headquarters with 
emphasis on retail, entertainment, research and development, residential 
dwellings, commercial offices, medical facilities, recreation, and open space 
uses. The applicants have proposed to mitigate for impacts to wetlands and/or 
waters of the United States by implementing a permittee-responsible mitigation 
plan on a 109.48-acre parcel in Chester County known as the Landsford Tract (a 
portion of Parcel Identification Number 162-00-00-001-000). Proposed mitigation 
activities would include a combination of preservation, enhancement, and 
restoration to 9,003 linear feet of stream channels and 3.37 acres of associated 
wetlands within the Catawba River watershed. According to the applicants, the 
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project purpose is to develop, construct, and operate a world-class professional 
sports practice and training facility along with a state-of-the-art corporate 
headquarters in northern South Carolina as well as additional mixed-use 
development on a property that has sufficient contiguous acreage, proximity to 
Charlotte, direct interstate highway frontage and/or access, and is located close 
to a major airport.  
 

1.3.1 Proposed avoidance and minimization measures: The following minimization 
measures were incorporated into the project design by the South Carolina 
Department of Commerce and DT Real Estate Holdco, LLC (collectively, the 
applicants): 

 
• Best Management Practices (BMPs) will be implemented during and after 

construction to minimize erosion and migration of sediments off-site and thus 
impacting downstream water quality.  Appropriate erosion and sedimentation 
controls will be used and maintained in effective operating condition during 
construction, and exposed soil and other fills will be permanently stabilized at 
the earliest practicable date. 

 
• The Corps and the South Carolina SHPO will be notified in the event 

archaeological or paleontological remains are found during the course of work. 
 
• Necessary measures will be taken to prevent oil, tar, trash, debris, and other 

pollutants from entering the adjacent waters or wetlands.  In the event of a spill 
to surface waters, the SCDHEC Emergency Response Team will be contacted 
immediately. 

 
• Once project construction is initiated, it will be carried to completion in an 

expeditious manner to minimize the period of disturbance to aquatic resources 
and the surrounding environment. 

 
• Two entrance drives extending east from Mt. Gallant Road into the western 

portion of the Project Area are proposed to cross over NWW-5.  To avoid 
permanent piping/culvert/armoring impacts to NWW-5, a bridge span and a 
bottomless culvert are proposed at these two crossings.  The northern crossing 
is the proposed bridge (Sheet 13 of 20, Plan Drawings attached to permit) 
and the southern crossing is the proposed bottomless culvert (Sheet 14 of 20, 
Plan Drawings attached to permit). 

 
• Utilities (water, sewer, fiber) will run parallel to the proposed roadways (on the 

bridge and bottomless culvert support) on the western portion of the Project 
Area and will not require additional impacts such as trench cuts through 
streams. 
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• Per York County development regulations, an average buffer width of 50 feet is 
being implemented for the remaining streams (NWWs-5, 6, and 7) and wetland 
(Wetland J) located on the western portion of the Project Area. 

 
1.3.2 Proposed compensatory mitigation: The applicants’ proposed compensatory 

mitigation for the project consists of conservation of 109.48 acres of land, which 
will include preservation of 1,079 linear feet and enhancement of 7,924 linear 
feet of tributaries.  In addition, the compensatory mitigation will include 2.99 
acres of wetland hydrologic enhancement and 0.38 acre of wetland preservation.  
The compensatory mitigation will also establish 106.11 acres of upland 
streamside buffers.  Total compensatory mitigation credits to be generated 
include 11.83 wetland credits and 34,368 stream credits. 
 

1.4 Existing conditions and any applicable project history: The 236-acre proposed 
project site and the proposed compensatory mitigation site (the Landsford Tract) 
are both generally undeveloped sites.   More specifically, while portions of the 
236-acre project site have been previously cleared and/or developed, including 
for a major overhead transmission line, the majority of the site has never been 
noticeably disturbed. 
 

1.5 Permit Authority: Section 404 of the Clean Water Act (33 USC 1344).    
 

2.0 Scope of review for National Environmental Policy Act (i.e. scope of 
analysis), Section 7 of the Endangered Species Act (i.e. action area), and 
Section 106 of the National Historic Preservation Act (i.e. permit area)   
 

2.1 Determination of scope of analysis for National Environmental Policy Act (NEPA): 
    

The scope of analysis includes the specific activity requiring a Department of the 
Army permit.  Other portions of the entire project are included because the Corps 
does have sufficient control and responsibility to warrant federal review.  Federal 
control and responsibility include jurisdiction by Federal Highway Administration 
(FHWA) for the proposed new interchange with I-77.  This element of the 
proposed project requires a FHWA Interchange Justification Report (IJR) to 
authorize the addition of the proposed new interchange.  Preparation of the IJR 
constitutes a federal action on the part of FHWA, further supporting the concept 
of federal control and responsibility for the entire project. 
 
By letter dated July 23, 2019, the Corps invited FHWA to serve as a cooperating 
agency under NEPA, with the Corps serving as lead agency for the preparation 
of this Environmental Assessment (EA).  The FHWA responded via letter dated 
August 6, 2019, accepting cooperating agency status.  In particular, their letter 
response noted that FHWA would provide input within their agency “expertise 
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and jurisdiction in the development of the EA and traffic analysis for the proposed 
interchange justification.”  
 

 Final description of scope of analysis: The scope of analysis includes the entire 
236-acre proposed project site and the 109.48-acre proposed off-site 
compensatory mitigation site. 
 

2.2 Determination of the “Corps action area” for Section 7 of the Endangered 
Species Act (ESA):  The Corps Federal action involves the decision whether to 
issue a permit for placement of dredged and/or fill material in wetlands and 
tributaries on the site.  Wetlands and tributaries on the site are distributed such 
that the project could not be built without the Corps Federal action.  Therefore, 
the Corps Federal action area includes the entire 236-acre project site, including 
areas beyond waters of the U.S. at the site.  The Corps action area also includes 
the 109.48-acre proposed off-site compensatory mitigation location.  It is also 
noted that the NEPA scope of analysis has been expanded to include the entire 
project site because of the distribution of wetlands and tributaries on the site, as 
well as to the proposed 109.48-acre off-site compensatory mitigation site.   
 

2.3 Determination of permit area for Section 106 of the National Historic Preservation 
Act (NHPA):  
 

 The permit area includes those areas comprising waters of the United States that 
will be directly affected by the proposed work or structures, as well as activities 
outside of waters of the U.S. because all three tests identified in 33 CFR 325, 
Appendix C(g)(1) have been met. 
 

 Final description of the permit area: The permit area includes those areas 
comprising waters of the United States that will be directly affected by the 
proposed work, as well as activities outside of waters of the U.S.  The entire 236-
acre project site was included in the permit area because all three tests identified 
in 33 CFR 325, Appendix C(g)(1) were met.  In addition, the permit area includes 
the proposed 109.48-acre off-site compensatory mitigation location. 
 

3.0 Purpose and Need  
 

3.1 Purpose and need for the project as provided by the applicant and reviewed by 
the Corps: To develop, construct, and operate a world-class professional sports 
practice and training facility, a state-of-the-art corporate headquarters, and 
associated mixed-use development, on a property in South Carolina within 30 
miles of the Carolina Panthers’ Bank of America Stadium in Charlotte, North 
Carolina, located close to an international airport, and has direct Interstate 
Highway frontage and/or access. 
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3.2 Basic project purpose, as determined by the Corps: to build a commercial 
development. 
 

3.3 Water dependency determination:  The activity does not require access or 
proximity to or siting within a special aquatic site to fulfill its basic purpose.  
Therefore, the activity is not water dependent. 
 

3.4 Overall project purpose, as determined by the Corps:  to develop, construct, and 
operate a professional sports practice and training facility and corporate 
headquarters in northern South Carolina as well as additional mixed-use 
development on a property that has sufficient contiguous acreage, proximity to 
Charlotte, interstate highway frontage and/or access, and is located close to a 
major airport. 
 

4.0 Coordination 
 

4.1 The results of coordinating the proposal on Public Notice (PN) are identified 
below, including a summary of issues raised, any applicant response and the 
Corps’ evaluation of concerns. 

 
 The Corps received the permit application on November 25, 2019.  The Corps 

did not request additional information relative to application completeness; 
therefore, the Corps considered the permit application to be complete as of 
November 25, 2019, and the Corps issued a public notice on November 26, 
2019. 
 
Were comments received in response to the PN? Yes  
 
Were comments forwarded to the applicant for response?   Yes, the Corps 
forwarded comments to the applicants by letter dated January 13, 2020.  In 
addition, all comment letters were forwarded to the applicants via email as each 
comment letter was received. 
 
Was a public meeting and/or hearing requested and, if so, was one conducted? 
No, no public hearing or meeting was requested. 

 
 Comments received in response to public notice:  

 
Comment 1:  
National Marine Fisheries Service (NMFS).  NMFS responded to the public 

notice by letter dated December 2, 2019, wherein they stated that the project 
was reviewed and would not occur in the vicinity of essential fish habitat.  The 
comment letter concluded with no opposition to the proposed project. 
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Applicant’s Response: N/A 
 
Corps Evaluation: In light of NMFS letter dated December 2, 2019, no further 

coordination was necessary. 
 
Comment 2: U.S. Fish and Wildlife Service (USFWS).  USFWS responded to the 

public notice by letter dated December 16, 2019, and generally commented 
that they had no objection to the proposed project.  Additional comments in 
the letter recommended the applicants’ utilize best management practices to 
prevent downstream sedimentation during construction, as well as 
recommending that mitigation should occur concurrently with or prior to any 
construction.  Finally, USFWS concurred with the Corps’ ESA determination 
that the project may affect, but would not likely adversely affect, the northern 
long-eared bat (NLEB); the USFWS also noted that the work is consistent 
with the NLEB Programmatic Biological Opinion and 4(d) Rule. 

 
Applicant’s Response: N/A 
 
Corps Evaluation: In light of the USFWS letter dated December 16, 2019, no 

further coordination was necessary. 
 
Comment 3: U.S. Environmental Protection Agency (USEPA).  USEPA 

responded to the public notice by email dated December 16, 2019, and stated 
that they had no comments on the project as currently proposed.  USEPA 
added that the conceptual mitigation plan has the potential to generate credits 
to offset unavoidable impacts to waters of the U.S.  The USEPA comments 
noted that the conceptual plan (in the application) lacked details; the USEPA 
requested the opportunity to review the updated mitigation plan and reserved 
further comments based on that review.  USEPA supplemented their 
December 16, 2019, comments on March 19, 2020, after review of the 
revised compensatory mitigation plan dated January 31, 2020, received by 
the Corps and distributed to USEPA on March 5, 2020.  USEPA commented 
on March 19, 2020 that the revised mitigation plan had the potential to offset 
the unavoidable impacts to waters of the U.S. and that the updated plan 
addressed their previous comments regarding lack of detail in the original 
plan submittal. 

 
Applicant’s Response: N/A 
 
Corps Evaluation: No further coordination/consultation is needed between EPA 

and the applicant. 
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Comment 4: South Carolina Department of Natural Resources (SCDNR).  Two 
comment letters dated December 20, 2019 and March 30, 2020, respectively 
were provided by SCDNR.  On December 20, 2019, SCDNR submitted initial 
comments in response to the Public Notice according to numbered sections 
of the application and compensatory mitigation plan narratives; SCDNR’s 
December 20, 2018 comments are summarized in this section by those 
section numbers.  The applicants’ responses are also included in this section. 

 
 3.0 Proposed Project Area – The SCDNR comment noted that the applicants’ 

narrative indicated a cloverleaf design would be used for the interchange with 
I-77, while the plan drawings included a note explaining that the interchange 
layout would be designed by South Carolina Department of Transportation 
(SCDOT); SCDNR suggested that the interchange design was not complete 
and ready for agency review. 

 
Applicants’ Response:  The impacts from the SCDOT interchange portion of 
the project are being considered in the Individual Permit.  The plans 
submitted on the proposed permit sheets reflect design by the SCDOT for the 
interchange at this time.  Impacts to the jurisdictional features include fill, 
piping, and armoring as depicted on the permit sheets. 

 
 4.1 Project Phases – SCDNR referenced the applicants’ statement from the 

December 11, 2019, Environmental Stakeholders Meeting that a 30-year 
permit was desirable, and then noted that Phase I construction was planned 
for two years in duration and Phase II construction would require seven years 
following completion of Phase 1.  SCDNR questioned the need for the 
additional approximately 20 years. 

 
Applicants’ Response:  The proposed impacts to jurisdictional streams and 
wetlands will take place between 2020 and 2022.  This includes the 
construction of the interchange, the Panthers training facility, and 
infrastructure (internal roads, stormwater detention, etc.).  The seven-year 
time frame was for the completion of Phase II was given providing a thriving 
and stable economy during this time. Full build-out of the entire site could 
take longer than seven years and the 30-year permit would cover future time 
needed to develop the entire site. 

 
 7.2.1 Surface Waters – SCDNR suggested that more information about the 

streams on the project site should be provided, including Rosgen information 
about existing stream impairments. 

 
Applicants’ Response:  Detailed information on the on-site streams was 
provided in the initial permit application (Appendix V).  The information 
included Low-Gradient Stream Assessment data sheets for each of the 
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impacted streams as well as photographic documentation depicting the 
various impairments.  The on-site streams to be impacted scored between 8.5 
and 11 on the data sheets indicating Impaired or Partially Impaired conditions.   
These conditions were due to past and present land use activities (previous 
cattle farming, interstate, etc.), existing culverts, channel incision, sediment, 
bank stability, lack of in-stream habitat, riparian vegetation composition, and 
flow regime. 

 
 7.2.3 Floodplains – SCDNR requested that a copy of the FEMA FIRM Panel 

4501930328F be included in the permit application. 
 

Applicants’ Response:  According to the FEMA FIRM Panel 4501930328F, 
the project area is located in Zone X and not in a 100-year floodplain. See 
attached FIRM (ATTACHMENT C [of applicant’s response letter dated March 
10, 2020]). 

 
 Appendix II Permit Exhibits – referencing Sheets 6 and 7 which depict 

proposed fill in Wetland B, Wetland C, and Stream NWW-1, SCDNR 
questioned whether these resources could be incorporated into project 
design, or if not that an explanation be provided. 

 
Applicants’ Response:  The preservation of streams/wetlands was given 
consideration in the design phases of the project.  At this specific location on 
Sheets 6-7, the stream/wetland were unable to be incorporated into the 
overall design for the following reasons: 

1) The open space/park concept was designed to provide a large, 
contiguous space for events. Preservation of the stream/wetland would 
effectively split this area in half. 
2) Poor existing conditions of the stream/wetland.  NWW-1 scored a 10.5 
(Impaired) on the Low-Gradient Stream Assessment.  Wetland B was also 
impaired due to its current location within a utility easement. 
3) Per the proposed design, the upstream and downstream areas from the 
proposed open space/park are to be impacted by buildings/parking/roads 
(upstream) and stormwater detention/road/culvert (downstream).  Due to 
the large amounts of proposed impervious surfaces likely putting more 
water into the remaining system, the isolating of these features between 
large impacts, and existing conditions of the stream/wetland, preservation 
of NWW-1 and Wetlands B-C on Sheets 6-7 was not practicable. 

 
 Appendix VII Alternatives Analysis – SCDNR requested information of 

environmental information on impacts associated with each alternative, as 
well as questioning why the Blanchard Blackwell Site was not chosen since 
this site is only one mile beyond the 30-mile distance from Bank of America 
Stadium and Charlotte Douglas International Airport defined in Analysis 
criteria. 
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Applicants’ Response:  A revised final Alternatives Analysis was conducted to 
reflect the items addressed in the SCDNR letter.  Level 2 Analysis includes a 
more detailed comparison of two off-site alternatives, the Blanchard-Blackwell 
Site and the Firetower Road Business Park.  The Level 2 Analysis included 
the potential impacts to on-site jurisdictional streams and wetlands of these 
two off-site alternatives.  The analysis also provides an explanation for why 
the Preferred Alternative was selected over Blanchard-Blackwell Site. 

 
 Proposed Compensatory Mitigation Plan: 4.3 Site Protection – noting that 

only the streams, wetlands and upland buffers were proposed for site 
protection, SCDNR recommended that the entire 484.16-acre Landsford Tract 
be placed under conservation easement. 

 
Applicants’ Response:  The final compensatory mitigation plan was submitted 
to your attention via e-mail/sharefile link on March 4, 2020.  In the submittal, 
direct responses to the SCDNR comments regarding the compensatory 
mitigation plan were included.  [Note: this response by the applicants was 
provided with respect to all SCDNR comments in their December 20, 2019 
letter.  Additional SCDNR review and comment are provided below in 
discussion of the SCDNR supplemental comments dated March 30, 2020.] 

 
 Proposed Compensatory Mitigation Plan: 4.4.5 Hydrology – SCDNR 

recommended that more than one groundwater well be installed in case of 
equipment/technical failure.  They also recommended the lateral ditch effects 
model to establish baseline hydrology instead of multiple wells. 

 
 Proposed Compensatory Mitigation Plan: 4.5 Determination of Credits – 

SCDNR observed that the credit schedule factors (mitigation worksheet) 
indicated that mitigation work would occur concurrently with impacts at the 
construction site.  SCDNR requested that credit schedule numbers should be 
revised if construction site impacts would occur prior to the proposed 
mitigation activities. 

 
 Proposed Compensatory Mitigation Plan: 4.6 Mitigation Work Plan – SCDNR 

commented on various subsections of 4.6 Mitigation Work Plan (below): 
 
 4.6.2 Riparian and Upland Buffer Enhancement – SCDNR recommended that 

proposed 150-ft buffers be extended to 300 feet widths, and that a detailed 
planting plan should be included with native species list and planting 
densities. 

 
 4.6.3 Access Road – SCDNR recommended that construction of a new 

access road should be completed prior to initiating mitigation activities, and 
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that a map of all roads to be maintained on the mitigation site be included in 
the mitigation plan. 

 
 4.6.4 Invasive Species Management – SCDNR requested that a list of all 

invasive species on the mitigation site be included in the mitigation plan. 
 
 Proposed Compensatory Mitigation Plan: 4.7 Maintenance Plan – SCDNR 

recommended referencing road and gate maintenance as part of the 
monitoring period instead of the long-term management report.  SCNDR 
comments on this section questioned whether stated ‘strict’ limitations on 
vehicular traffic on the Landsford Tract would be possible with no 
conservation easement on the entire Tract, and also noted that beaver 
trapping could not occur on UT1 without permission from the property-holder 
(SCDNR). 

 
 Proposed Compensatory Mitigation Plan: 4.8 Performance Standards – 

SCDNR recommended that performance standards should be clearly stated 
and should include measures (quantitative/qualitative) that are reproducible 
by others.  SCDNR noted that performance standards should be based on the 
goals of the mitigation plan and should be detailed for each management unit 
based on aquatic resource type and mitigation method.  SCDNR included 
additional detailed comments on performance standards for streams and 
wetlands, including reference streams and wetlands (below). 

 
 SCDNR recommendations on performance standards for streams included 

specifying parameters that would demonstrate whether streams exhibit stable 
channel, pattern and profile in accordance with Natural Channel Design 
criteria (detailed in the comment letter), for example: 

  • BEHI for streams should be low to very low 
  • water quality data should demonstrate maintained or improved values 
  • macroinvertebrate species number and diversity should be maintained or 

  improved 
  • plantings should mimic a suitable reference area and should use an 

  initial density of 450 trees per acre to ensure likelihood of success 
 (comment was repeated for wetland plantings) 

  • stream bankfull frequency and duration should be comparable to a 
  nearby reference stream (also applied to wetlands) 

 
 Proposed Compensatory Mitigation Plan: 4.9.2 Monitoring Parameters – 

SCDNR recommended a number of parameters that should be collected to 
provide quantitative measures of channel stability and floodplain connectivity, 
with bank erosion hazard indices and entrenchment ratios as applicable.  
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These incorporate geomorphologic, water quality, macroinvertebrate, and 
riparian buffer parameters details of which are included in the comment letter. 

 
 Proposed Compensatory Mitigation Plan: 4.9.3 Monitoring Plan (streams) – 

SCDNR recommended a detailed list of stream parameters that should be 
collected, including macroinvertebrate standards, as well as upland riparian 
buffer data collection required to demonstrate vegetative success.  These 
included mitigation post-construction stream as-built data criteria to document 
success at onset of monitoring. 

 
Proposed Compensatory Mitigation Plan: 4.10 Long-Term Management Plan 
– SCDNR commented that they look forward to continuing discussion with the 
applicant to clarify the long-term stewardship role and to work with Katawba 
Valley Land Trust to finalize conservation easement language that protects 
the integrity of aquatic features on site, but also allows for wildlife 
management on the property. 

 
Proposed Compensatory Mitigation Plan: 4.10.3 Identification of Conservation 
Easement Holder – SCDNR commented again in this section that the entire 
Landsford Tract should be placed under conservation easement. 

 
Proposed Compensatory Mitigation Plan: 4.12 Financial Assurances – 
SCDNR commented that needed funding should satisfy assurance estimates 
to include planning (design and engineering), construction and planting, 
monitoring and maintenance, adaptive management, legal, administrative and 
long-term management costs.  SCDNR noted that this information could be 
supplied in a spreadsheet that shows activity, level of effort, cost, frequency 
of activity, and estimated annual cost.  These comments included reference 
to the TNC Stewardship Calculator at: 
https://www.conservationgateway.org/ConservationPlanning/ToolsData/Page
s/stewardshipcalculator.aspx. 

 
SCDNR requested that a “Force Majeure” section be added to the mitigation 
plan. 

 
Proposed Compensatory Mitigation Plan: Figures 4 and 8 – SCDNR 
requested more detail be shown on maps on these figures.  For example, 
some stream section labels make it difficult for the reader to understand 
which specific reaches some labels indicate.  SCDNR also asked for clarity 
on the extent of proposed wetland buffer enhancement unit 4, as it appears 
on the map to overlap with a proposed buffer on the Catawba River. 
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This SCDNR comment was concluded with the statement that SCDNR does 
not object to the use of this site as mitigation for this project, as long as the 
comments in their letter are addressed, ultimately recommending the permit 
be held in abeyance until the information is provided. 

 
 SCDNR supplemental comments: 
 

SCDNR supplemented their December 20, 2019, comments on March 30, 
2020, after review of the revised compensatory mitigation plan dated January 
31, 2020, received by the Corps and distributed to SCDNR on March 5, 2020.  
SCDNR organized their comments according to numbered sections of the 
compensatory mitigation plan narrative as summarized below. 

 
Proposed Compensatory Mitigation Plan: 4.6 Mitigation Work Plan – SCDNR 
noted that Table 10 (page 27) indicates entrenchment ratio of 0.0 for UT2 
Section, Reach 4 and commented that such ratios for Rosgen C streams 
should be greater than 2.2. 

 
Proposed Compensatory Mitigation Plan: 4.6.3 Planting Methods and 
Palettes – SCDNR noted that stem density was specified at 440 stems per 
acre on page 31, and that 450 stems per acre was specified on page 30.  
SCDNR recommended 450 stems per acre as the consistent planting density. 

 
Proposed Compensatory Mitigation Plan: 4.6.5 Invasive Species 
Management – SCDNR requested there be a discussion/listing of invasive 
species known to occur on the tract, such as that provided in Section 4.4.5 
Vegetative Conditions. 

 
Proposed Compensatory Mitigation Plan: 4.9.3 Monitoring Plan – SCDNR 
recommended a minimum of one surveyed longitudinal profile per stream 
reach to allow comparison to as-built surveys to determine success.  SCDNR 
referenced page 40, paragraph 2 of the revised mitigation plan states that 
vegetation monitoring quadrats will remain in the same locations as pre-
construction.  SCDNR noted that discrepancies in Figure 14 and Table 16 
with respect to quadrat use and location, and requested either correction or 
explanation for these differences. 

 
Proposed Compensatory Mitigation Plan: Force Majeure – SCDNR 
recommended that the mitigation plan include a statement that the 
owner/sponsor will notify the Corps following damage from events beyond 
grantor’s control. 
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SCDNR’s comments were concluded with the statement that they offer no 
objection to issuance of the permit provided that the Final Permittee 
Responsible Mitigation Plan has been approved prior to the commencement 
of construction activities. 
 
Applicants’ Response:  The applicants responded to the SCDNR March 30, 
2020, comments above by providing revised track change versions of the 
revised mitigation plan and draft conservation easement documents. 

 
Corps Evaluation:  In light of the applicants’ response, including updated versions 

of the revised mitigation plan and draft conservation easement documents, no 
further coordination/consultation is needed. 

 
Comment 5: Cherokee Nation.  By letter dated December 23, 2019, the Tribal 

Historic Preservation Officer (THPO) expressed interest in acting as a 
consulting party on this action.  The THPO’s comments included stating that 
their databases and records of cultural, historic, and pre-historic resources 
were cross referenced and found no instances where the proposed project 
intersects or adjoins such resources.  The conclusion provided that the 
Cherokee Nation does not foresee this project imparting impacts to Cherokee 
cultural resources.  The THPO’s closing comments requested that the Corps 
halt all project activities immediately and make contact if items of cultural 
significance were discovered during the course of the project. 

 
Applicant’s Response: N/A 
 
Corps Evaluation: In light of the THPO’s comments, no further coordination was 

necessary. 
 
4.2 Were additional issues raised by the Corps including any as a result of 

coordination with other Corps offices? Yes 
 
If yes, provide discussion including coordination of concerns with the applicant, 
applicant’s response and Corps’ evaluation of the response:  The Corps sent 
comments and requests for information to the applicants in letters dated January 
13, 2020, and April 1, 2020, respectively.  The Corps’ comments and applicants’ 
responses are summarized below: 
 
Corps comment 1)  Plan sheets 11 and 12 show piping impacts to two segments 
of tributary NWW-2A as 218 and 532 linear feet. The impact summary text box 
on Sheet 12 shows this total as 755 lf. Note that the total appears to actually be 
750 lf. This would result in the TOTAL entry for NWW-2A being 770 lf (not 775 lf). 
Revised plans and summary tables on Sheet 15 should reflect this correction. 
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Applicants’ Response:  The total impacts to NWW-2A include 775 lf. This 
includes 755 lf of piping and 20 lf of rip-rap armor.  The error has been corrected 
on Sheets 11-12 to show the impacts to second segment of NWW-2A below the 
culvert as 537 lf (not 532 lf as originally shown).  The summary table on Sheet 15 
for NWW-2A remains as 775 lf of total impact.  See attached revised Sheets 11-
12 [Sheets 11-12 of 20, Permit Drawings (ATTACHMENT A [of applicants’ 
response letter dated March 10, 2020]). 
 
Corps comment 2)  Based on the tributary impact numbers shown on all plan 
sheets, including the 5 lf adjustment noted above, the total tributary impacts 
appears to be 4,986 lf instead of the 4,991 lf entered in Block 37 of the permit 
application. Revised plans/application form should reflect this correction. 
 
Applicants’ Response:  The total impacts are 4,991 lf.  The error was corrected 
on Sheets 11-12 to reflect the 5 lf that was inadvertently left off the impact total of 
NWW-2A. 
 
Corps comment 3)  Plan Sheets 2A and 2B depict the locations of proposed 
roads and interchange, substation, and future development. Each of these 
project elements is noted on the plan sheets as “conceptual” and subject to 
change. For those project elements which will involve impacts to wetlands and/or 
tributaries, please provide additional design detail (location, impact acreage) as 
part of revised plans. 
 
Applicants’ Response:  The inclusion of Sheets 2A and 2B were to provide a 
visual aid as to what the broad concepts and overall locations of the proposed 
developmental areas.  However, the impacts as shown on Sheets 5-14 are the 
proposed impacts to the wetlands and tributaries and are not conceptual.  No 
further impacts to the onsite jurisdictional features are anticipated other than the 
impacts depicted on Sheets 5-14.  If needed, Sheets 2A and 2B can be removed 
from the overall suite of final permit figures to avoid confusion. 
 
Corps comment 4)  It is our understanding that design work is continuing on the 
compensatory mitigation plan provided in Appendix VI of the permit application. 
Please provide the finished compensatory mitigation plan along with the 
completed site protection documents as part of the final revised plan set for this 
project. 
 
Applicants’ Response:  The final compensatory mitigation plan was 
submitted…on March 4, 2020. Due to the size of the file, the PDF is not included 
in this letter. 
 
Corps comment 5)  Please provide a revised final document that includes results 
of cultural resources investigation for the Landsford Tract compensatory 
mitigation site. This information is necessary to allow conclusion of consultation 
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with the State Historic Preservation Officer under Section 106 of the National 
Historic Preservation Act. 
 
Applicants’ Response:  The revised final document for cultural resources was 
submitted…on February 13, 2020 as well as mailed hard copies on the same 
date. 
 
Corps comment 6)  The Level 2 Conclusion of the Alternatives Analysis asserts 
that “there are no practicable alternatives…that do not include impacts on special 
aquatic sites.” However, the alternatives analysis does not present any 
assessment of impacts to special aquatic sites at any of the locations, including 
the proposed site or alternative locations. If a comparison of impacts to special 
aquatic sites is relevant to the alternatives analysis, please provide the 
information on which this assertion was based. 
 
Applicants’ Response:  A revised final Alternatives Analysis was conducted to 
reflect the items addressed in the Corps letter.  Level 2 Analysis includes a more 
detailed comparison of two off-site alternatives, the Blanchard-Blackwell Site and 
the Firetower Road Business Park.  The Level 2 Analysis included the potential 
impacts to on-site jurisdictional streams and wetlands of these two off-site 
alternatives.  Also, the Level 3 Analysis included two on-site layouts (Alternatives 
B and C) which depict more impacts to streams and wetlands than the Preferred 
Alternative (Alternative A).  See attached revised Alternatives Analysis 
(ATTACHMENT B [applicants’ response letter dated March 10, 2020]). 
 
Corps comment 7)  On April 28, 2020, the Corps requested additional 
information, via email, from the applicants regarding the off-site alternative known 
as the Blanchard Blackwell site.  Specifically, the Corps requested the following 
additional details about developable acreage at the Blanchard Blackwell site: ‘the 
Table on page 16 [Attachment B of the applicants’ March 10, 2020, response to 
comments letter] indicates that the Blanchard Blackwell Site passes the criterion 
for a "Minimum 150 acres of contiguous developable land"; however, the text in 
Section 6.2.3 (page 20) states as follows:  "First, while the amount of available 
acreage is listed as 167 acres, with 152 acres listed as developable, additional 
available information suggests that the amount of developable acreage could be 
as low as 111 acres, accounting for areas designated as buffers and easements.’ 
 
Applicants’ Response:  The applicants provided additional information in 
response to comment 7 above in an attachment to their response letter on April 
29, 2020.  The applicants’ response clarified that the Blanchard Blackwell site 
includes between 111 and 119.24 acres of developable area and therefore did 
not meet the criterion for a minimum 150 acres of contiguous developable land.  
The response further clarified that the Blanchard Blackwell site met the 30-mile 
distance criterion from the Bank of America stadium, but failed the 30-mile 
distance criterion from the Charlotte Douglas International Airport.  Finally, the 
applicants clarified that the Blanchard Blackwell site only partially satisfies 
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criterion 2 (Frontage on or visibility from I-77) because of the site’s configuration 
with respect to I-77 and the Caterpillar dealership situated partially between the 
Blanchard Blackwell site and I-77. 
 
Corps Evaluation:  This project’s design plans and mitigation plans generated 
numerous agency comments as the documents were being developed and 
finalized.  As is often done, comments generated by the Corps were shared back 
and forth via track changes versions of the developing mitigation plan and 
conservation easement.  These documents (and the emails that conveyed them) 
are all part of the electronic project file in chronological order.  The Corps’ 
approach was to have the applicants fully address all agency comments, 
including the Corps’ own, to the satisfaction of the Corps before considering the 
mitigation plan and its legal exhibits to be complete.  The applicants ultimately 
made all requested revisions to the project plans, mitigation plans, all draft legal 
documents and exhibits.  Pursuant to the special conditions, final Corps review 
and approval of the draft legal documents and exhibits will occur after permit 
issuance, but prior to commencement of the authorized work. 
 

4.3 Were comments raised that do not require further discussion because they 
address activities and/or effects outside of the Corps’ purview? No 
 
If yes, provide discussion:  
 

5.0 Alternatives Analysis (33 CFR Part 325 Appendix B(7), 40 CFR 230.5(c) and 
40 CFR 1502.14).  An evaluation of alternatives is required under NEPA for all 
jurisdictional activities.  An evaluation of alternatives is required under the 
Section 404(b) (1) Guidelines for projects that include the discharge of dredged 
or fill material. NEPA requires discussion of a reasonable range of alternatives, 
including the no action alternative, and the effects of those alternatives; under the 
Guidelines, practicability of alternatives is taken into consideration and no 
alternative may be permitted if there is a less environmentally damaging 
practicable alternative. 
 

5.1 Site selection/screening criteria:  In order to be practicable, an alternative must 
be available, achieve the overall project purpose (as defined by the Corps), and 
be feasible when considering cost, logistics and existing technology.  

   
 Criteria for evaluating alternatives as evaluated and determined by the Corps: 

Consistent with the overall project purpose as suggested by the applicants and 
ultimately determined by the Corps for purposes of this analysis, the applicants’ 
success in constructing and operating this project will rely on a suite of factors 
that collectively make the site identifiable and accessible to and from the 
Charlotte, NC metropolitan area, including the airport and existing Carolina 
Panthers game venue known as Bank of America Stadium.  Based thereon, the 
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applicant has proposed, and the Corps has independently reviewed, the five 
alternatives evaluation criteria below.  The Corps added criterion six to its 
evaluation to include magnitude of impacts to waters of the U.S. as an important 
factor for compliance with the Section 404(b)(1) Guidelines.  

 
1)  Minimum of 150 acres of available, contiguous, and developable land 
sufficient to support the athletic team needs and mixed-use development phase; 
 
2)  Frontage on or visibility from I-77; 
 
3)  Existing direct interchange access to I-77; or sufficient acreage to create 
same; 
 
4)  Location within 30 miles of Bank of America stadium; and 
 
5)  Location within 30 miles of Charlotte Douglas International Airport 
 
6)  Magnitude of impacts to wetlands and other waters of the U.S. 
 

5.2 Description of alternatives  
 

5.2.1 No action alternative: No permit is issued by the Corps. In the present case, this 
means no project will be constructed at the proposed site (see Section 5.3 below 
for the evaluation on which this statement is based). 
 

5.2.2 Off-site alternatives 
 
The locations of the seven site locations considered are shown on Figure 2 
below. 
 
Hutchison Site (Proposed Project Site):  The applicant’s proposed project site is 
known as the Hutchison site, and it is comprised of five separate properties 
totaling approximately 236 acres.  The site is located to the northeast of the city 
of Rock Hill, and southwest of the Town of Fort Mill, within the corporate limits of 
Rock Hill in York County.  This property is mainly forested, undeveloped land, 
which does include a cleared electrical transmission line in a Duke Power utility 
easement oriented south to north over the length of the property.  While the site 
does not currently include direct access to I-77, there is sufficient acreage to 
create an interchange and still accomplish the project’s construction.  The site 
location is approximately 21 miles southwest of Bank of America and 22.8 miles 
south of Charlotte Douglas International Airport.  The Hutchinson site includes 
1.06 acres of wetlands and 8,560 linear feet of tributary waters of the U.S. 
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Off-site alternative 1: Aspen Commerce Park is an alternative site location within 
the corporate limits of the City of Rock Hill.  The overall property is 205.83 acres 
in size, which the applicants assert includes 163.13 acres of developable acres.  
The property is bordered by Old York Road to the north, Heckle Boulevard to the 
southwest, Hollis Lakes Road and a residential subdivision accessible via Hollis 
Lakes Road to the south and east.  In addition, the Rock Hill-York County Airport 
is located to the north of the property across Celanese Road.  This site is located 
approximately five miles from the center of Rock Hill, and it does not have direct 
access to I-77 or the apparent capability of creating direct access via an 
interchange.  The site is located 25 miles southwest of Bank of America Stadium 
and 26.6 miles south of Charlotte Douglas International Airport. 
 

 
Figure 2.  Alternative site locations. 
 



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 20 of 69 
 

Off-site alternative 2:  Bradley Industrial Park is an alternative location within the 
corporate limits of the Town of Fort Mill.  The property is 200 acres in size; 
however, the applicant reports that only 63 acres of the site are developable 
based on the property listing.  The property is adjacent to Banks Road on the 
west, and bounded by undeveloped parcels on the remaining sides.  The site 
location is 2.6 and 3.6 miles from I-77 Exits 83 and 82, respectively.  The site is 
21.4 miles southwest of Bank of America Stadium and 23.1 miles south of 
Charlotte Douglas International Airport. 
 
Off-site alternative 3:  The Daimler Site is an alternative location within an 
unincorporated portion of York County.  The site is 396 acres in size, of which 
261 acres are listed as developable.  The property is bordered by Daimler 
Boulevard to the north, Charlotte Highway to the west and southwest, 
undeveloped property south and east, and Hands Mill Highway to the east.  This 
location is 12.2 miles from I-77 Exit 82, is located acceptably close to Bank of 
America Stadium (27.4 miles) and Charlotte Douglas International Airport (24.1 
miles). 
 
Off-site alternative 4:  The Highway 274 Steadman site includes two parcels 
which total 172 acres located in an unincorporated area of York County.  This 
location is bordered by Campbell Road to the north, accesses Highway 274 to 
the east, and is adjacent to undeveloped properties on the south and west sides.  
The site is approximately 12 miles west of I-77, and is 31 miles southwest from 
Bank of America Stadium and 23.5 miles southwest from Charlotte Douglas 
International Airport. 
 
Off-site alternative 5:  The Lazy Hawk site is an alternative site location in an 
unincorporated area of York County, and totals 122 acres in size.  The property 
is adjacent to I-77 to the east/southeast, Lazy Hawk Road to the north, Bechtler 
Road to the south, and undeveloped property including the Blanchard Blackwell 
site to the north.  With respect to Bank of America Stadium and Charlotte 
Douglas International Airport, the site is approximately only one mile further than 
the evaluation criterion of 30 miles from either. 
 
Off-site alternative 6:  The Blanchard Blackwell site is an alternative location that 
includes between 111 and 119.24 developable acres (on a 167-acre property), 
and is located in an unincorporated area of York County.  The property is 
adjacent to I-77 and another developed site (Caterpillar dealership site) on the 
east/southeast, residential parcels accessed via Strawberry Road to the 
northwest, and undeveloped property including the Lazy Hawk site to the south.  
This site is located 29.4 miles from Bank of America Stadium and 30.5 miles from 
Charlotte Douglas International Airport. 
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Off-site alternative 7:  Firetower Road Business Park is an alternative location 
consisting of approximately 100 acres in an unincorporated area of York County.  
The property is adjacent to I-77 on the east/southeast, Firetower Road to the 
north, and undeveloped property to the south and west.  This site is located 25.7 
miles southwest of Bank of America Stadium and 27.4 miles south of Charlotte 
Douglas International Airport. 
 

5.2.3 On-site alternatives 
 

 On-site alternative 1 (applicant’s preferred alternative):  On-site alternative 1 is 
the applicants’ proposed project site (the Hutchison site), and this configuration is 
referred to as Site Layout Alternative A.  The Hutchison site is comprised of five 
separate properties totaling approximately 236 acres.  The site is located to the 
northeast of the city of Rock Hill, and southwest of the Town of Fort Mill, within 
the corporate limits of Rock Hill in York County.  This property is mainly forested, 
undeveloped land, which does include a cleared electrical transmission line in a 
Duke Power utility easement oriented south to north over the length of the 
property.  While the site does not currently include direct access to I-77, there is 
sufficient acreage to create an interchange and still accomplish the project’s 
construction.  The site location is approximately 21 miles southwest of Bank of 
America and 22.8 miles south of Charlotte Douglas International Airport.  The 
Hutchinson site includes 1.06 acres of wetlands and 8,560 linear feet of tributary 
waters of the U.S. 
 
On-site alternative 2:  This alternative configuration of the Hutchison site is 
described by the applicants as Site Layout Alternative B.  The design layout 
employs a classic diamond interchange with I-77 to help minimize impacts to 
tributaries in this portion of the site. 
 
On-site alternative 3:  This alternative configuration of the Hutchison site is 
described by the applicants as Site Layout Alternative C.  This on-site alternative 
differs from the applicants’ proposed project (on-site alternative 1) only with 
respect to the layout configuration of the I-77 interchange. 

 
5.3 Evaluate alternatives and whether or not each is practicable under the Guidelines 

or reasonable under NEPA. 
 

No Action Alternative: When taken literally, the No Action alternative means an 
alternative that can be accomplished without the proposed Federal action, which 
is in this case a permit to place fill material into waters of the U.S.  Under the No 
Action Alternative, the Corps would not issue a DA permit, and in this scenario, 
construction and operation of the proposed project would not occur because the 
applicants’ have clearly demonstrated that the project cannot be constructed 
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without the required DA permit due to the location and siting requirements of the 
proposed professional sports training facility.   
 
Off-site alternative 1 (Aspen Commerce Park):  This site does not have direct 
access to I-77 or the apparent capability of creating direct access via an 
interchange.  Based on the practicability element of whether it meets the overall 
project purpose, the Aspen Commerce Park site was eliminated from further 
consideration due to its failure to meet evaluation criteria 2 and 3, frontage or 
visibility from I-77, and existing direct interchange access to I-77 or sufficient 
acreage to create same. 
 
Off-site alternative 2 (Bradley Industrial Park):  This site is located 2.6 and 3.6 
miles from I-77 Exits 83 and 82, respectively, and does not offer the capability of 
creating an interchange with I-77.  This alternative is not practicable because it 
fails to meet the overall project purpose, and was eliminated from further 
consideration due to distance and inability to interchange with I-77, thus failing 
evaluation criteria 2 and 3. 
 
Off-site alternative 3 (Daimler site):  While the site is located acceptably close to 
Bank of America Stadium (27.4 miles) and Charlotte Douglas International 
Airport (24.1 miles), it is 12.2 miles from I-77 Exit 82, and is not amenable to an 
interchange with I-77.  This alternative is not practicable due to its failure to meet 
the overall project purpose.  Specifically, the site was eliminated from further 
consideration due to its failure to meet evaluation criteria 2 and 3, frontage or 
visibility from I-77, and existing direct interchange access to I-77 or sufficient 
acreage to create same. 
 
Off-site alternative 4 (Highway 274 Steadman site):  This alternative site location 
is not practicable because it does not meet the overall project purpose.  Similar 
to the Daimler site evaluated above, this site is approximately 12 miles west of I-
77, and is not capable of creating direct access or interchange with the interstate.  
The Highway 274 site was eliminated from further evaluation based on its failure 
to meet evaluation criteria 2 and 3, frontage or visibility from I-77, and existing 
direct interchange access to I-77 or sufficient acreage to create same. 
 
Off-site alternative 5 (Lazy Hawk site):  This alternative site location is not 
practicable because it cannot meet the overall project purpose.  This site is 
adjacent to I-77; however the site acreage does not provide sufficient size to 
accomplish both the proposed project and an interchange with I-77.  This 
alternative site was eliminated from further evaluation based on its lack of 
sufficient acreage to accommodate an interchange with I-77. 
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Off-site alternative 6 (Blanchard Blackwell site):  Locating the proposed project at 
this location would likely involve impacts to 0.07 acre of wetlands and 648 linear 
feet of tributary waters of the U.S.  These impacts are less than proposed 
impacts to waters of the U.S. at the Hutchinson site.  However, developable 
acreage at this 167-acre site is limited to between 111 and 119.24 acres, failing 
criterion 1 (minimum of 150 acres of contiguous developable land).  In addition, 
the majority of the available developable acreage for the project lies behind a 
Caterpillar heavy equipment business which is also adjacent to I-77 frontage, and 
would thus have substantially reduced visibility from I-77 (see Figure 3 below).  
The site’s configuration with respect to I-77 and the Caterpillar site, and the 
diminished visibility that would result partially fails criterion 2 (frontage on or 
visibility from I-77).  In addition, the site is located 30.5 miles from Charlotte 
Douglas International Airport and thus fails criterion 5 (located within 30 miles of 
Charlotte Douglas International Airport).  Based on the site’s failure to meet 
criteria 1, 2, and 5, the Blanchard Blackwell site was eliminated from further 
consideration. 
 

 
Figure 3. Blanchard Blackwell site. 
 
Off-site alternative 7 (Firetower Road Business Park):  This alternative site 
location would likely involve impacts to 2,423 linear feet of tributary waters of the 
U.S., and thus represents less impacts to waters of the U.S. than the Hutchison 
site.  While located adjacent to I-77, the creation of direct access via interchange 
would reduce the available acreage below that necessary to successfully 
construct the project (criterion 1).  Beyond the fact that this site is farther away 
from the international airport and stadium than the Hutchison site, there are also 
additional logistics concerns, including that the site has multiple owners (resulting 



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 24 of 69 
 

in a more difficult acquisition process), and that the industrial use of the adjoining 
parcel could impact expansion plans or create interference issues. Therefore, the 
Firetower Road Business Park site was eliminated from further consideration. 
 
On-site alternative 1 (applicants’ proposed project at the Hutchinson site; also 
referred to by the applicant as Site Layout Alternative A):   While the site does 
not currently include direct access to I-77, there is sufficient acreage to create an 
interchange and still accomplish the project’s construction.  The Hutchinson site 
includes 1.06 acres of wetlands and 8,560 linear feet of tributary waters of the 
U.S.  Proposed impacts total 0.87 acre of wetlands and 4,991 linear feet of 
tributary waters.  Avoidance and minimization techniques for road crossings on 
the western edge of the property are highlighted on Figure 4 and in Sheets 13 
and 14 of the project plan drawings.  Specifically, originally designed wetland and 
stream impacts were avoided by use of bridge and bottomless culverts to 
accomplish three separate road crossings.  Other minimization on tributary 
impacts was achieved by the tighter configuration half-cloverleaf design of the I-
77 interchange on the east side of the property.  Tributary impacts for this project 
element include 775 linear feet to piping and riprap to accomplish these road 
crossings, as compared to the 994 linear feet that would be required with the 
similar design on on-site alternative 3 (see Figure 6 below for comparison). 
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Figure 4.  On-site alternative 1 (applicant’s proposed project). 
 
On-site alternative 2:  The thoroughfare which encircles the main sports facilities 
required impacts along the west side of the property involving Tributary NWW-5 
and Wetland J (see Figure 5 below), which are the highest functioning aquatic 
resources on the entire site (and completely avoided by on-site alternative 1).  If 
selected, this alternative would require an additional 1,310 linear feet of tributary 
impacts to accommodate a stormwater facility, and an extra 300 linear feet of 
culvert fill for road crossings which could not feasibly be bridged.  The applicant’s 
conclusion was that constraints on the project design that would either increase 
impacts to waters of the U.S. or eliminate some necessary project elements 
(practice facilities) precluded selection of this on-site alternative.  The Corps 
agrees with this conclusion and eliminated on-site alternative 2 from further 
consideration. 
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Figure 5.  On-site alternative 2. 
 
On-site alternative 3:  As discussed above for on-site alternative 1, selection of 
on-site alternative 3 would be have similar impacts, but would require an 
additional 169 linear feet of tributary impacts (see Figure 6 below).  The minor, 
but important, differences in the two half-cloverleaf interchange designs 
demonstrates that on-site alternative 3 is not less environmentally damaging than 
the proposed project on-site alternative, and therefore this alternative was not 
demonstrated to be the least environmentally damaging practicable alternative. 
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Figure 6. On-site alternative 3. 
 

5.4 Least environmentally damaging practicable alternative under the 404(b)(1) 
Guidelines (if applicable) and the environmentally preferable alternative under 
NEPA:  

 
The Corps evaluates ‘practicable’ alternatives for purposes of the Section 
404(b)(1) Guidelines (and “reasonable” alternatives for purposes of NEPA). With 
regard to the alternatives analysis conducted pursuant to the Section 404(b)(1) 
Guidelines, the Corps’ review concludes with a determination of whether an 
applicant has met its burden to clearly demonstrate that there are no practicable 
upland sites or less vulnerable parts of the aquatic ecosystem, which is 
commonly referred to as identification of the Least Environmentally Damaging 
Practicable Alternative (LEDPA).   
 
Specifically, the Section 404(b)(1) Guidelines at 40 C.F.R. § 230.10(a) state that 
“no discharge of dredged or fill material shall be permitted if there is a practicable 
alternative to the proposed discharge which would have less adverse impact on 
the aquatic ecosystem, so long as the alternative does not have other significant 
adverse environmental consequences.”  In other words, the Corps must consider 
impacts to aquatic resources, as well as other significant adverse environmental 
consequences when reviewing alternatives. 
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After the Corps’ independent review and evaluation of the probable impacts of 
applicants’ proposed project (i.e., On-site alternative 1 at the Hutchinson site) in 
accordance with the Section 404(b)(1) Guidelines, the Corps has determined that 
the Applicant has met its burden to clearly demonstrate that practicable 
alternatives that do not involve impacts to special aquatic sites do not exist, and, 
further, that On-site alternative 1, as the applicants’ preferred alternative, is 
considered to be the least environmentally damaging practicable alternative in 
light of the overall project purpose.  The Corps has also determined that on-site 
alternative 1 is the environmentally preferable alternative for purposes of NEPA. 
Specifically, the Hutchison site in Site Layout Alternative A offers conditions 
which are a “best fit” with respect to all site location criteria in the context of 
meeting the overall project purpose.  In addition, the comparison of alternative 
site configurations at the Hutchinson site result in less impacts to waters of the 
U.S. be employing the proposed interchange layout “Site Layout Alternative A” 
because of 169 linear feet less tributary impacts.  In summary, On-site alternative 
1 is understood to represent the maximum avoidance of minimization of impacts 
to waters of the U.S. while still meeting the applicants’ overall project purpose.   
 

6.0 Evaluation for Compliance with the Section 404(b)(1) Guidelines.    
 

6.1  Practicable alternatives to the proposed discharge consistent with 40 CFR 
230.5(c) are evaluated in Section 5.  The statements below summarize the 
analysis of alternatives.   
 

 In summary, based on the analysis in Section 5.0 above, the no-action 
alternative, which would not involve discharge into waters, is not practicable. 
 
For those projects that would discharge into a special aquatic site and are not 
water dependent, the applicant has demonstrated there are no practicable 
alternatives that do not involve special aquatic sites.   
 
It has been determined that there are no alternatives to the proposed discharge 
that would be less environmentally damaging.  (Subpart B, 40 CFR 230.10(a)). 
The proposed discharge in this evaluation is the practicable alternative with the 
least adverse impact on the aquatic ecosystem, and it does not have other 
significant environmental consequences.     
 

6.2 Candidate disposal site delineation (Subpart B, 40 CFR 230.11(f)). Each disposal 
site shall be specified through the application of these Guidelines: 
 
Discussion: These guidelines relate specifically to disposal sites in open waters 
and the factors to consider when determining the acceptability of a proposed 
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mixing zone.  Since the proposed discharge is located in wetlands and not open 
waters, this section is not applicable. 
 

6.3 Potential impacts on physical and chemical characteristics of the aquatic 
ecosystem (Subpart C 40 CFR 230.20). See Table 1: 

Table 1 – Potential Impacts on Physical and Chemical Characteristics  

Physical and 
Chemical 

Characteristics 
N/A No 

Effect 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

Major 
Effect 

Substrate     X  
Suspended 
particulates/ turbidity   X    

Water   X    
Current patterns  and 
water circulation X      

Normal water 
fluctuations  X     

Salinity gradients  X     
 
Discussion: 
 
Substrate: The substrate of the aquatic ecosystem underlies open waters of the 
United States and constitutes the surface of wetlands.  It consists of organic and 
inorganic solid materials and includes water and other liquids or gases that fill the 
spaces between solid particles.  The discharge of dredged or fill material can 
result in varying degrees of change in the complex physical, chemical, and 
biological characteristics of the substrate.  Discharges which alter substrate 
elevation or contours can result in changes in water circulation, depth, current 
pattern, water fluctuation and water temperature.  Discharges may adversely 
affect bottom-dwelling organisms at the site by smothering immobile forms or 
forcing mobile forms to migrate.  Benthic forms present prior to a discharge are 
unlikely to re-colonize on the discharged material if it is very dissimilar from that 
of the discharge site.  Erosion, slumping, or lateral displacement of surrounding 
bottom of such deposits can adversely affect areas of the substrate outside the 
perimeters of the disposal site by changing or destroying habitat.  The bulk and 
composition of the discharged material and the location, method, and timing of 
discharges may all influence the degree of impact on the substrate.  

 
The discharge of fill material in waters of the U.S. will result in the loss of 0.87 
acre of wetlands and 4,991 linear feet of tributaries at the project construction 
site.  The proposed work consists of placing fill material in waters of the U.S. to 
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construct roads, buildings, and associated infrastructure for the proposed 
corporate headquarters and sports training facility for the Carolina Panthers 
professional football organization.  While the work does not represent “disposal” 
of dredged material in open waters, the placement of fill material for construction 
will permanently convert wetland and tributary substrates to upland.  Portions of 
the overall site have been previously cleared and/or developed, including for a 
major overhead transmission line, and other portions of the site have never been 
noticeably disturbed.  Upland portions of the site will be cleared, leveled, and 
built upon to accomplish the project.  On the basis of previous site uses and the 
less than significant areas of waters of the U.S. to be filled, the proposed work 
will have no more than minor effect on the substrate in the footprint of the 
proposed fill areas. 
 
Suspended particulates/turbidity: Suspended particulates in the aquatic 
ecosystem consist of fine-grained mineral particles, usually smaller than medium 
sands, and organic particles. Suspended particulates may enter water bodies as 
a result of surface runoff, flooding, vegetative and planktonic breakdown, re-
suspension of streambed sediments, and man's activities including dredging and 
filling.  Particulates may remain suspended in the water column for variable 
periods of time as a result of such factors as water velocity, turbulent agitation of 
the water mass, particle shape, specific gravity, and diameter, and physical and 
chemical properties of particle surfaces. The discharge of dredged or fill material 
can result in greatly elevated levels of suspended particulates in the water 
column for varying lengths of time.  These new levels may reduce light 
penetration and lower the rate of photosynthesis and the primary productivity of 
an aquatic area if they last long enough. Sight-dependent species may suffer 
reduced feeding ability leading to limited growth and lowered resistance to 
disease if high levels of suspended particulates persist.  The biological and the 
chemical content of the suspended material may react with the dissolved oxygen 
in the water, which can result in oxygen depletion.  Toxic metals and organics, 
pathogens, and viruses absorbed to fine-grained particulates in the material may 
become biologically available to organisms either in the water column or on the 
substrate.  Significant increases in suspended particulate levels create turbid 
plumes which are highly visible and aesthetically displeasing.  The extent and 
persistence of these adverse impacts caused by discharges depend upon the 
relative increase in suspended particulates above the amount occurring naturally, 
the duration of the higher levels, the current patterns, water level, and 
fluctuations present when such discharges occur, the volume, rate, and duration 
of the discharge, particulate deposition, and the seasonal timing of the discharge. 
 
There will be no discharges of fill material into open waters, with exception of 
discharges into jurisdictional tributaries and wetlands.  Most of the fill material will 
be placed in seasonally saturated wetlands and intermittently flowing tributaries.  



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 31 of 69 
 

None of these areas are considered to be open waters that could have an effect 
on suspended particulates/turbidity.  To minimize impacts from suspended 
particulates/turbidity, the applicant has proposed the use of Best management 
Practices that reduce, prevent, and/or control erosion and sedimentation during 
construction.  Additionally, the applicant is required to comply with state storm 
water management regulations.  The use of BMPs during construction as 
proposed by the applicant and required by the SCDHEC 401 Water Quality 
Certification will reduce or eliminate the chance of particulates entering the 
watershed.  Therefore, the proposed work will have negligible effect on 
suspended particulates/turbidity. 

 Water: Water is the part of the aquatic ecosystem in which organic and inorganic 
constituents are dissolved and suspended.  It constitutes part of the liquid phase 
and is contained by the substrate. Water forms part of a dynamic aquatic life-
supporting system.  Water clarity, nutrients and chemical content, physical and 
biological content, dissolved gas levels, pH, and temperature contribute to its life-
sustaining capabilities.  During construction, changes in the clarity, color, odor, 
and taste of water and the addition of contaminants can temporarily reduce or 
eliminate the suitability of water bodies for populations of aquatic organisms, and 
for human consumption, recreation, and aesthetics.  The introduction of nutrients 
or organic material to the water column as a result of the discharge can lead to a 
high biochemical oxygen demand (BOD), which in turn can lead to reduced 
dissolved oxygen, thereby potentially affecting the survival of many aquatic 
organisms.  Increases in nutrients can favor one group of organisms such as 
algae to the detriment of other more desirable types such as submerged aquatic 
vegetation, potentially causing adverse health effects, objectionable tastes and 
odors, and other problems. 

The proposed project will result in the discharge of fill material in wetlands and 
intermittently flowing tributaries on the site.  The permittee will be required to use 
only clean earthen fill material to accomplish the fill work, and will be required to 
use appropriate BMPs during construction.  BMPs relevant to water include the 
use of appropriate sedimentation and erosion controls to ensure that fill materials 
do not migrate beyond the work area(s).  In addition, South Carolina Department 
of Health and Environmental Control (SCDHEC) has issued a 401 Water Quality 
Certification for the project documenting that the proposed work will not 
contravene  State water quality standards and designated uses will not be 
affected. 
 
The proposed discharge will have negligible effect on water. 
 
Current patterns and water circulation: Current patterns and water circulation 
are the physical movements of water in the aquatic ecosystem.  Currents and 
circulation respond to natural forces as modified by basin shape and cover, 
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physical and chemical characteristics of water strata and masses, and energy 
dissipating factors.  The discharge of dredged or fill material can modify current 
patterns and water circulation by obstructing flow, changing the direction or 
velocity of water flow and circulation, or otherwise changing the dimension of a 
water body.  As a result, adverse changes can occur in: Location, structure, and 
dynamics of aquatic communities; shoreline and substrate erosion and 
deposition rates; the deposition of suspended particulates; the rate and extent of 
mixing of dissolved and suspended components of the water body; and water 
stratification. 
 
Not applicable.  The discharge of fill material to construct buildings and sports 
training facilities with associated infrastructure will result in a loss of waters of the 
U.S., but will not result in discharges into open water systems where current 
patterns and/or water circulation could be changed. 

Normal water fluctuations: Normal water fluctuations in a natural aquatic 
system consist of daily, seasonal, and annual tidal and flood fluctuations in water 
level.  Biological and physical components of such a system are either attuned to 
or characterized by these periodic water fluctuations.  The discharge of dredged 
or fill material can alter the normal water-level fluctuation pattern of an area, 
resulting in prolonged periods of inundation, exaggerated extremes of high and 
low water, or a static, non-fluctuating water level.  Such water level modifications 
may change salinity patterns, alter erosion or sedimentation rates, aggravate 
water temperature extremes, and upset the nutrient and dissolved oxygen 
balance of the aquatic ecosystem.  In addition, these modifications can alter or 
destroy communities and populations of aquatic animals and vegetation, induce 
populations of nuisance organisms, modify habitat, reduce food supplies, restrict 
movement of aquatic fauna, destroy spawning areas, and change adjacent, 
upstream, and downstream areas. 

The discharge of fill material to construct buildings and sports training facilities 
with associated infrastructure will result in a loss of waters of the U.S., but will not 
result in discharges into open water systems where normal water fluctuations 
could be changed.  No fill will be placed to impound water that could alter flood 
fluctuations in remaining waters of the U.S.  Therefore, the proposed discharge 
will have no effect on normal water fluctuations. 

Salinity gradients: Salinity gradients form where salt water from the ocean 
meets and mixes with fresh water from land.  Since the proposed work is inland 
within non-saline waters of the U.S., the proposed project will have no effect on 
salinity gradients. 

6.4 Potential impacts on the living communities or human uses (Subparts D, E and 
F): 
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6.4.1 Potential impacts on the biological characteristics of the aquatic ecosystem 

(Subpart D 40 CFR 230.30). See Table 2: 
 

Table 2 – Potential Impacts on Biological Characteristics 

Biological 
characteristics N/A No 

Effect 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

Major 
Effect 

Threatened and 
endangered species     X  

Fish, crustaceans, 
mollusk, and other 
aquatic organisms 

    X  

Other wildlife     X  
 
Discussion: 

Threatened and endangered species: The Guidelines specifically state that 
“where consultation with the Secretary of the Interior occurs under section 7 of 
the Endangered Species Act, the conclusions of the Secretary concerning the 
impact(s) of the discharge on threatened and endangered species and their 
habitat shall be considered final.”   As discussed in Section 7 and Section 10 of 
this document, Corps consultation with the U.S. Fish and Wildlife Service 
concluded that the project may affect, but is not likely to adversely affect, the 
Northern Long-Eared Bat, and would have no effect on any other listed 
threatened or endangered species or their critical habitat.  Therefore, the 
proposed discharge will have no more than minor effect on threatened or 
endangered species. 

Fish, crustaceans, mollusk, and other aquatic organisms: Aquatic organisms 
in the food web include, but are not limited to, finfish, crustaceans, mollusks, 
insects, annelids, planktonic organisms, and the plants and animals on which 
they feed and depend upon for their needs. All forms and life stages of an 
organism, throughout its geographic range, are included in this category.  The 
discharge of dredged or fill material can variously affect populations of fish, 
crustaceans, mollusks and other food web organisms through the release of 
contaminants which adversely affect adults, juveniles, larvae, or eggs, or result in 
the establishment or proliferation of an undesirable competitive species of plant 
or animal at the expense of the desired resident species.  Suspended 
particulates settling on attached or buried eggs can smother the eggs by limiting 
or sealing off their exposure to oxygenated water. Discharge of dredged and fill 
material may result in the debilitation or death of sedentary organisms by 
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smothering, exposure to chemical contaminants in dissolved or suspended form, 
exposure to high levels of suspended particulates, reduction in food supply, or 
alteration of the substrate upon which they are dependent. Mollusks are 
particularly sensitive to the discharge of material during periods of reproduction 
and growth and development due primarily to their limited mobility. They can be 
rendered unfit for human consumption by tainting, by production and 
accumulation of toxins, or by ingestion and retention of pathogenic organisms, 
viruses, heavy metals or persistent synthetic organic chemicals. The discharge of 
dredged or fill material can redirect, delay, or stop the reproductive and feeding 
movements of some species of fish and crustacea, thus preventing their 
aggregation in accustomed places such as spawning or nursery grounds and 
potentially leading to reduced populations.  Reduction of detrital feeding species 
or other representatives of lower trophic levels can impair the flow of energy from 
primary consumers to higher trophic levels. The reduction or potential elimination 
of food chain organism populations decreases the overall productivity and 
nutrient export capability of the ecosystem. 
 
The proposed work will have a long-term minor negative effect on interstitial 
aquatic organisms in the footprint of the proposed fill, and any aquatic organisms 
that occupy these areas will be lost.  While sedentary organisms will not be able 
to move from the impact area and will be lost, more mobile organisms may move 
to other wetland areas as fill activities commence.  The SCDHEC issued the 401 
Water Quality Certification wherein they determined that water quality standards 
will not be contravened and designated uses will not be affected.  The proposed 
discharge will have no more than minor long-term effect on fish, crustaceans, 
mollusks, and other aquatic organisms in the food web at the project site or in 
nearby waters. 
 
Other wildlife: Wildlife associated with aquatic ecosystems includes resident 
and transient mammals, birds, reptiles, and amphibians.  The discharge of fill 
material can result in the loss or change of breeding and nesting areas, escape 
cover, travel corridors, and preferred food sources for resident and transient 
wildlife species associated with the aquatic ecosystem.  These adverse impacts 
upon wildlife habitat may result from changes in water levels, water flow and 
circulation, salinity, chemical content, and substrate characteristics and elevation.  
Increased water turbidity can adversely affect wildlife species which rely upon 
sight to feed, and disrupt the respiration and feeding of certain aquatic wildlife 
and food chain organisms.  The availability of contaminants from the discharge of 
dredged or fill material may lead to the bioaccumulation of such contaminants in 
wildlife.  Changes in such physical and chemical factors of the environment may 
favor the introduction of undesirable plant and animal species at the expense of 
resident species and communities.  In some aquatic environments lowering plant 
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and animal species diversity may disrupt the normal functions of the ecosystem 
and lead to reductions in overall biological productivity. 
 
Since the fill will eliminate 0.87 acre and 4,991 linear feet of waters of the U.S., 
individuals of wildlife species occupying these areas will be impacted through 
loss or displacement.  While sedentary species will not be able to move from the 
impact area and will be lost, it is anticipated that larger and more motile wildlife 
may move to other aquatic and high land areas as fill activities commence.  It is 
also noted that the tributaries to be filled on the site exhibit intermittent flow 
regimes and thus do not support permanently present fish and other water 
column wildlife populations.  Therefore, the proposed fill is considered to have 
minor long-term impacts on the wildlife. 
 

6.4.2 Potential impacts on special aquatic sites (Subpart E 40 CFR 230.40). See Table 
3:  

Table 3 – Potential Impacts on Special Aquatic Sites 

Special Aquatic Sites N/A No 
Effect 

Negligible 
Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

Major 
Effect 

Sanctuaries and 
refuges X      

Wetlands     X  
Mud flats X      
Vegetated shallows X      
Coral reefs X      
Riffle and Pool 
Complexes X      

  
Discussion: 
 
Sanctuaries and refuges: Sanctuaries and refuges consist of areas designated 
under State and Federal laws or local ordinances to be managed principally for 
the preservation and use of fish and wildlife resources.   
 
Not applicable. There are no sanctuaries or refuges in the area. 
 
Wetlands: Wetlands consist of areas that are inundated or saturated by surface 
or ground water at a frequency and duration sufficient to support, and that under 
normal circumstances do support, a prevalence of vegetation typically adapted 
for life in saturated soil conditions. 
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The discharge of fill material into wetlands for this project will result in the 
permanent loss of 0.87 acre and wetlands and will adversely affect the biological 
productivity of the underlying wetland ecosystem.  Impacts of the fill will include 
smothering or altering the substrate elevation and/or the periodicity of water 
movement, noting that water on the site will henceforth be moved and managed 
by engineered drainage and treatment systems instead of residence time in the 
natural wetland and stream system.  The addition of fill material will destroy 
wetland vegetation or result in advancement of succession to dry land species, 
specifically on road shoulders and other areas where no buildings or impervious 
surfaces will be constructed.  Secondary impacts include the potential to reduce 
or eliminate nutrient exchange by a reduction of the system’s productivity, or by 
altering flow patterns and velocities where the surface water in wetlands is 
funneled through culverts or pipes.  The proposed discharge will have a minor 
long-term effect on wetlands at the disposal site. 
 
Mudflats:  Mud flats are broad flat areas along the sea coast and in coastal 
rivers to the head of tidal influence and in inland lakes, ponds, and riverine 
systems. When mud flats are inundated, wind and wave action may resuspend 
bottom sediments. Coastal mud flats are exposed at extremely low tides and 
inundated at high tides with the water table at or near the surface of the 
substrate. The substrate of mud flats contains organic material and particles 
smaller in size than sand. They are either unvegetated or vegetated only by algal 
mats.   
 
Not applicable.  There are no mud flats at the project site. 
 
Vegetated shallows:  Vegetated shallows are permanently inundated areas that 
under normal circumstances support communities of rooted aquatic vegetation, 
such as freshwater species in rivers and lakes in South Carolina.  The discharge 
of dredged or fill material can smother vegetation and benthic organisms.  It may 
also create unsuitable conditions for their continued vigor by: changing water 
circulation patterns; releasing nutrients that increase undesirable algal 
populations; releasing chemicals that adversely affect plants and animals; 
increasing turbidity levels, thereby reducing light penetration and hence 
photosynthesis; and changing the capacity of a vegetated shallow to stabilize 
bottom materials and decrease channel shoaling.  The discharge of dredged or 
fill material may reduce the value of vegetated shallows as nesting, spawning, 
nursery, cover, and forage areas, as well as their value in protecting shorelines 
from erosion and wave actions. It may also encourage the growth of nuisance 
vegetation. 
 
Not applicable.  There are no vegetated shallows at the project site. 
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Coral reefs: Coral reefs consist of the skeletal deposit, usually of calcareous or 
silicaceous materials, produced by the vital activities of anthozoan polyps or 
other invertebrate organisms present in growing portions of the reef. 
 
Not applicable. There are no coral reefs at the project site. 
  
Riffle and pool complexes: Steep gradient sections of streams are sometimes 
characterized by riffle and pool complexes. Such stream sections are 
recognizable by their hydraulic characteristics. The rapid movement of water over 
a coarse substrate in riffles results in a rough flow, a turbulent surface, and high 
dissolved oxygen levels in the water. Pools are deeper areas associated with 
riffles. Pools are characterized by a slower stream velocity, a steaming flow, a 
smooth surface, and a finer substrate. Riffle and pool complexes are particularly 
valuable habitat for fish and wildlife. 
 
Not applicable. There are no riffle and pool complexes within the project area. 
 

6.4.3 Potential impacts on human use characteristics (Subpart F 40 CFR 230.50). See 
Table 4: 

Table 4 – Potential Impacts on Human Use Characteristics 

Human Use 
Characteristics N/A No 

Effect 
Negligible 

Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

Major 
Effect 

Municipal and private 
water supplies  X     

Recreational and 
commercial fisheries  X     

Water-related 
recreation  X     

Aesthetics      X 
Parks, national and 
historical monuments, 
national seashores, 
wilderness areas, 
research sites, and 
similar preserves 

 X     

 
Discussion: 
 
Municipal and Private Water Supplies: Municipal and private water supplies 
consist of surface water or ground water which is directed to the intake of a 
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municipal or private water supply system.  Discharges can affect the quality of 
water supplies with respect to color, taste, odor, chemical content and 
suspended particulate concentration, in such a way as to reduce the fitness of 
the water for consumption.  Water can be rendered unpalatable or unhealthy by 
the addition of suspended particulates, viruses and pathogenic organisms, and 
dissolved materials.  The expense of removing such substances before the water 
is delivered for consumption can be high.  Discharges may also affect the 
quantity of water available for municipal and private water supplies.  In addition, 
certain commonly used water treatment chemicals have the potential for 
combining with some suspended or dissolved substances from dredged or fill 
material to form other products that can have a toxic effect on consumers. 

This project is located on a site that drains to Manchester Creek in Rock Hill, and 
ultimately to the Catawba River.  Stormwater on the site will be required to pass 
through stormwater detention ponds designed to meet the requirements of 
Section 402 of the Clean Water Act for treatment before it is released and 
allowed to flow off the site.  The proposed project has been issued a Water 
Quality Certification pursuant to Section 401 of the Clean Water Act and will be 
required to use only clean fill to accomplish work that is subject to Section 404 of 
the Clean Water Act.  On this basis, there will be no effect on municipal or private 
water supplies.  

Recreational and commercial fisheries: Recreational and commercial fisheries 
consist of harvestable fish, crustaceans, shellfish, and other aquatic organisms 
used by man.  The discharge of dredged or fill material can affect the suitability of 
recreational and commercial fishing grounds as habitat for populations of 
consumable aquatic organisms.  Discharges can result in the chemical 
contamination of recreational or commercial fisheries.  They may also interfere 
with the reproductive success of recreational and commercially important aquatic 
species through disruption of migration and spawning areas.  The introduction of 
pollutants at critical times in their life cycle may directly reduce populations of 
commercially important aquatic organisms or indirectly reduce them by reducing 
organisms upon which they depend for food.  Any of these impacts can be of 
short duration or prolonged, depending upon the physical and chemical impacts 
of the discharge and the biological availability of contaminants to aquatic 
organisms. 

This project will result in the loss of 0.87 acre of freshwater wetlands and 4,991 
linear feet of freshwater tributaries which exhibit intermittent flow.  There are no 
open waters or deep water habitats to be affected on the site.  The SCDHEC has 
issued a Water Quality Certification pursuant to Section 401 of the Clean Water 
Act, wherein they determined that water quality standards will not be contravened 
and designated uses will not be affected.  Stormwater on the site will be required 
to pass through stormwater detention ponds designed to meet the requirements 
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of Section 402 of the Clean Water Act for treatment before it is released and 
allowed to flow off the site.  On this basis, there will be no effect on recreational 
or commercial fisheries. 

Water-related recreation: Water-related recreation encompasses activities 
undertaken for amusement and relaxation. Activities encompass two broad 
categories of use: consumptive, e.g., harvesting resources by hunting and 
fishing; and non-consumptive, e.g. canoeing and sight-seeing.  One of the more 
important direct impacts of dredged or fill disposal is to impair or destroy the 
resources which support recreation activities. The disposal of dredged or fill 
material may adversely modify or destroy water use for recreation by changing 
turbidity, suspended particulates, temperature, dissolved oxygen, dissolved 
materials, toxic materials, pathogenic organisms, quality of habitat, and the 
aesthetic qualities of sight, taste, odor, and color. 
 
The discharges of fill material into wetlands and intermittent streams include no 
open water or deep water habitats.  Therefore, the proposed discharge will have 
no effect on water-related recreation. 

Aesthetics: Aesthetics associated with the aquatic ecosystem consist of the 
perception of beauty by one or a combination of the senses of sight, hearing, 
touch, and smell.  Aesthetics of aquatic ecosystems apply to the quality of life 
enjoyed by the general public and property owners.  The discharge of dredged or 
fill material can mar the beauty of natural aquatic ecosystems by degrading water 
quality, creating distracting disposal sites, inducing inappropriate development, 
encouraging unplanned and incompatible human access, and by destroying vital 
elements that contribute to the compositional harmony or unity, visual 
distinctiveness, or diversity of an area.  The discharge of dredged or fill material 
can adversely affect the particular features, traits, or characteristics of an aquatic 
area which make it valuable to property owners.  Activities which degrade water 
quality, disrupt natural substrate and vegetational characteristics, deny access to 
or visibility of the resource, or result in changes in odor, air quality, or noise levels 
may reduce the value of an aquatic area to private property owners. 
 
The proposed fill activities necessary to construct this project will affect the 
aesthetics of the area during construction.  It is noted that the site is currently 
undeveloped with exception of an existing overhead electrical transmission line 
bisecting the site from north to south.  In its relatively undeveloped condition, the 
site provides an aesthetic appearance from the perspective of forested green 
space with no buildings and few vertical structures apart from transmission line 
poles.  Project construction will constitute a major alteration of the site’s natural 
appearance as buildings and sports training facility grounds are constructed.  
Following construction the site may well be considered aesthetically pleasing 
from the perspective of new development which has been designed to include 
visually-sensitive architecture mixed with open green space.  While the topic of 
aesthetics is a subjective one, it must be concluded that the change from 



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 40 of 69 
 

undeveloped forested landscape to developed landscape will have a major long 
term effect on aesthetics. 
 
Parks, national and historical monuments, national seashores, wilderness 
areas, research sites, and similar preserves:  These preserves consist of 
areas designated under Federal and State laws or local ordinances to be 
managed for their aesthetic, educational, historical, recreational, or scientific 
value.  The discharge of dredged or fill material into such areas may modify the 
aesthetic, educational, historical, recreational and/or scientific qualities thereby 
reducing or eliminating the uses for which such sites are set aside and managed. 
 
This project will not involve encroachment into or location adjacent to national 
monuments, national seashores, wilderness areas, research sites, and similar 
preserves.  Therefore, the proposed discharge will have no effect on parks, 
national monuments, national seashores, wilderness areas, research sites, and 
similar areas. 
 

6.5 Pre-testing evaluation (Subpart G, 40 CFR 230.60): 
 

 The following has been considered in evaluating the biological availability of 
possible contaminants in dredged or fill material. See Table 5: 

Table 5 – Possible Contaminants in Dredged/Fill Material 
Physical characteristics x 
Hydrography in relation to known or anticipated sources of contaminants x 
Results from previous testing of the material or similar material in the 
vicinity of the project x 

Known, significant sources of persistent pesticides from land runoff or 
percolation x 

Spill records for petroleum products or designated (Section 331 of CWA) 
hazardous substances x 

Other public records or significant introduction of contaminants from 
industries, municipalities, or other sources x 

Known existence of substantial material deposits of substances which 
could be released in harmful quantities to the aquatic environment by 
man-induced discharge activities 

x 

 
 Discussion: All fill material that will be used on the project site will be clean 

material from upland sources. 
 

 It has been determined that testing is not required because the proposed 
material is not likely to be a carrier of contaminants because it is comprised of 
sand, gravel or other naturally occurring inert material. 
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6.6 Evaluation and testing (Subpart G, 40 CFR 230-61): 

 
 Discussion: N/A 

 
6.7 Actions to minimize adverse impacts (Subpart H). The following actions, as 

appropriate, have been taken through application of 40 CFR 230.70-230.77 to 
ensure minimal adverse effects of the proposed discharge. See Table 6: 
 

Table 6 – Actions to Ensure Adverse Effects are Minimized 
Actions concerning the location of the discharge X 
Actions concerning the material to be discharged X 
Actions controlling the material after discharge X 
Actions affecting the method of dispersion X 
Actions affecting plant and animal populations X 
Actions affecting human use X 

 
Discussion: Actions regarding the location of the discharge, the material to be 
discharged, controlling the material after discharge, the method of dispersion, 
those related to technology, plant and animal populations, spawning or migration 
seasons and other biologically critical time periods were considered.  In 
evaluating the application, the direct fill in waters of the U.S. has been minimized 
to the maximum extent practicable and the following special conditions have 
been inserted in the federal permit to minimize the secondary impacts of the 
discharges: 
 

That the permittee agrees to utilize best management practices during 
construction and perform the work as proposed.  The permittee must 
implement practices that will minimize erosion and migration of 
sediments on and off the project site during and after construction.  
These practices should include the use of appropriate grading and 
sloping techniques, mulches, silt fences, or other devices capable of 
preventing erosion, migration of sediments and bank failure.  All 
disturbed land surfaces and sloped areas affected by the project must 
be stabilized. 
 
All necessary steps must be taken to prevent oil, tar, trash, debris, 
and other pollutants from entering the adjacent waters or wetlands. 
 
Land disturbing activities must avoid encroachment into any wetland 
areas outside the permitted impact area. 
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Upon completion of construction activities, all disturbed areas, which 
are not paved, must be permanently stabilized with a vegetative 
cover.  This may include sprigging trees, shrubs, vines or ground 
cover.   

 
6.8  Factual Determinations (Subpart B, 40 CFR 230.11). The following 

determinations are made based on the applicable information above, including 
actions to minimize effects and consideration for contaminants. See Table 7: 
 

Table 7 – Factual Determinations of Potential Impacts 

Site N/A No 
Effect 

Negligible 
Effect 

Minor 
Effect 
(Short 
Term) 

Minor 
Effect 
(Long 
Term) 

Major 
Effect 

Physical substrate     X  
Water circulation, 
fluctuation and salinity    X   

Suspended 
particulates/turbidity    X   

Contaminants   X    
Aquatic ecosystem and 
organisms     X  

Proposed disposal site X      
Cumulative effects on 
the aquatic ecosystem     X  

Secondary effects on 
the aquatic ecosystem   X    

 
 Discussion:  
 

Physical substrate. (40 CFR 230.11(a)) As a result of fill-related earthwork and 
other construction activities, the proposed project will result in localized 
alterations of topography, geology, and soils on the project site.  Additionally, as 
construction materials are added to and removed from the project site, soils will 
be replaced, redistributed, and/or compacted.  The addition or removal of 
material will also raise or lower the elevations of specific areas on the project 
site.  All earthmoving activities will employ best management practices as the 
substrate is and graded, lessening the potential for erosion of material from the 
project site. 
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The placement of dredged and/or fill material on the project site will result in a 
loss of 0.87 acre of wetlands and 4,991 linear feet of tributary waters of the U.S. 
Fill placed in waters of the U.S. will be permanent, but will not constitute a 
significant impact.  On this basis, the project is expected to have a minor long-
term adverse impact on the physical substrate underlying the fill areas. 
 
Water circulation, fluctuation, and salinity. (40 CFR 230.11(b)) The discharge 
of dredged or fill material can modify current patterns and water circulation by 
obstructing flow, changing the direction or velocity of water flow and circulation, 
or otherwise changing the dimensions of a water body. The discharge of fill 
material to construct the proposed facilities will result in the loss of 0.87 acre of 
wetlands and 4,991 linear feet of tributary waters on the project site.  Facilities to 
be constructed will include outdoor sports training fields, buildings, parking areas, 
and impervious surfaces that will alter surface drainage pathways for stormwater 
and wetland hydrology.  Based thereon, there is minimal potential for short-term 
or long-term adverse effects on water circulation, fluctuation, or salinity.  There 
will be no discharges of fill material into open waters; therefore the proposed 
discharge will have minor short-term effects on current patterns and water 
circulation. 

  
Suspended particulate/turbidity. (40 CFR 230.11(c)) Suspended particulates in 
the aquatic ecosystem normally consist of fine-grained mineral particles, usually 
smaller than silt, and organic particles.  Suspended particulates may enter water 
bodies as a result of natural events such as runoff, flooding, vegetative and 
planktonic breakdown, and resuspension of bottom sediments.  Human activities, 
such as the dredging and filling of waters of the U.S., may also cause turbidity in 
said waters.  The level of impact and the degree of the turbidity will depend on 
factors to include the amount of agitation in the water, particulate specific gravity, 
particle shape, and physical and chemical properties of particle surfaces. 

 
Approximately 815 cubic yards of fill material, including clean dirt, concrete pipe, 
and rip rap, will be placed within 0.87 acre of wetlands and 4,991 linear feet of 
tributary waters of the U.S. to construct the proposed project.  The proposed 
work permanently eliminate wetlands directly affected by the fill placement, but 
overall the proposed work will result in decreased suspended particulates and 
turbidity as storm flow and drainage from the site are routed to water quality 
treatment systems prior to discharge off the site. To minimize impacts from 
suspended particulates/turbidity during construction, the applicant has proposed 
the use of Best Management Practices and will be required to employ the same 
as permit special conditions.  Additionally, the applicant is required to comply 
with state storm water management regulations.  The use of BMPs during 
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construction as proposed by the applicant and required by the SCDHEC 401 
Water Quality Certification will reduce or eliminate the chance of particulates 
entering the watershed.  The State issued a Section 401 Water Quality 
Certification, documenting that the proposed project will not contravene state 
water quality standards.  Based thereon, there is potential for minor short-term 
effects on suspended particulates/turbidity, but only during construction. 

 
Contaminant availability. (40 CFR 230.11(d)) See Section 5.0 above for 
Evaluation and testing (Subpart G), Chemical, Biological, and Physical 
Evaluation and Testing.  
Based thereon, there is negligible potential for adverse effects from 
contaminants. 
 
Aquatic ecosystem effects. (40 CFR 230.11(e)) Since the project will result in 
the loss of wetlands, organisms occupying these areas will be eliminated and/or 
displaced. While sedentary organisms will not be able to move away from the 
impact area and will be lost, more mobile organisms may move to other aquatic 
areas once the excavation and fill activities commence. Construction at the 
project site will result in the loss of a minor acreage (0.87 acre) wetlands and a 
moderate linear footage of streams which exhibit less than seasonal flow, the 
available habitat is considered common and abundant within the region and the 
loss of these aquatic resources will be more than offset by the proposed 
compensatory mitigation plan that is a part of this project.  The work will have no 
effect on federally-listed threatened or endangered species or their critical 
habitat. Review and discussion of potential effects on the aquatic ecosystem are 
located in the Public Interest Review Section below and in the 404(b)(1) 
Guidelines Section above. Therefore, the Corps has determined that impacts on 
the aquatic ecosystem and organisms supported by the aquatic ecosystem will 
result in long-term minor effects in the specific fill areas, but not any particular 
aquatic species. 
 
Proposed disposal site. (40 CFR 230.11(f))(1) Text at 40 CFR 230.11(f)(1) 
states that each disposal site shall be specified through the application of the 
Guidelines defined within this section. These guidelines relate specifically to 
disposal sites in open waters and the factors to consider when determining the 
acceptability of a proposed mixing zone. Since the proposed discharge is located 
in wetlands and not open waters, this section is not applicable. 
 
Cumulative effects. (40 CFR 230.11(g)) A full discussion of cumulative effects 
on the aquatic ecosystem can be found in Section 9.0.  Based thereon, the Corps 
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has concluded that there is minimal potential for short or long term adverse 
cumulative effects. 
 
Secondary effects. (40 CFR 230.11(h)) A full discussion of secondary effects on 
the aquatic ecosystem can be found in Section 9.0.  Based thereon, the Corps 
has concluded that there is minimal potential for short or long term adverse 
secondary effects. 

 
6.9 Findings of compliance or non-compliance with the restrictions on discharges (40 

CFR 230.10(a-d) and 230.12). Based on the information above, including the 
factual determinations, the proposed discharge has been evaluated to determine 
whether any of the restrictions on discharge would occur. See Table 8: 
 

Table 8 – Compliance with Restrictions on Discharge 
Subject Yes No 
1. Is there a practicable alternative to the proposed discharge that 
would be less damaging to the environment (any alternative with 
less aquatic resource effects, or an alternative with more aquatic 
resource effects that avoids other significant adverse environmental 
consequences?) 

  X 

2. Will the discharge cause or contribute to violations of any 
applicable water quality standards?  X 

3. Will the discharge violate any toxic effluent standards (under 
Section 307 of the Act)?  X 

4. Will the discharge jeopardize the continued existence of 
endangered or threatened species or their critical habitat?  X 

5. Will the discharge violate standards set by the Department of 
Commerce to protect marine sanctuaries?  X 

6. Will the discharge cause or contribute to significant degradation 
of waters of the U.S.?    X 

7. Have all appropriate and practicable steps (Subpart H, 40 CFR 
230.70) been taken to minimize the potential adverse impacts of the 
discharge on the aquatic ecosystem?  

X  

 
 Discussion:  The basis for the findings in Table 8 above are discussed in relevant 

portions of the 404(b)(1) evaluation provided above. 
 

7.0 General Public Interest Review (33 CFR 320.4 and RGL 84-09) 
 
The decision whether to issue a permit will be based on an evaluation of the 
probable impacts, including cumulative impacts, of the proposed activity and its 
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intended use on the public interest as stated at 33 CFR 320.4(a).  To the extent 
appropriate, the public interest review below also includes consideration of 
additional policies as described in 33 CFR 320.4(b) through (r). The benefits 
which reasonably may be expected to accrue from the proposal are balanced 
against its reasonably foreseeable detriments. 
 

7.1 All public interest factors have been reviewed and those that are relevant to the 
proposal are considered and discussed in additional detail. See Table 9 and any 
discussion that follows.  
 

Table 9: Public Interest Factors  Effects 
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1. Conservation:  The proposed project will have no 
effect on conservation.   x    

2. Economics:  The proposed project will have 
beneficial short and long term effect on economics.     x  

3. Aesthetics:   The proposed project will have a 
beneficial effect on aesthetics.     x  

4.  General Environmental Concerns:   The proposed 
project will have negligible effects on general 
environmental concerns. 

   x   

5. Wetlands:   The proposed project will have adverse 
long term effect on wetlands.  x     

6.  Historic Properties:   The proposed project will have 
negligible short and long term effects on historic 
properties.  See explanation below and Section 10. 

   x   

7.  Fish and Wildlife Values:  The proposed project will 
have negligible short and long term effects on fish and 
wildlife values. See explanation below and Section 10. 

   x   

8.  Flood Hazards:   The proposed project will have no 
effect on flood hazards. x      

9. Floodplain Values:   The proposed project will have 
no effect on floodplain values. x      

10. Land Use: The proposed project will have 
negligible long term effect on land use.    x   

11. Navigation: The proposed project will have no 
effect on navigation. x      
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Table 9: Public Interest Factors  Effects 

 

N
on

e 

D
et

rim
en

ta
l 

N
eu

tra
l 

(m
iti

ga
te

d)
 

N
eg

lig
ib

le
 

Be
ne

fic
ia

l 

N
ot

 
Ap

pl
ic

ab
le

 

12. Shoreline Erosion and Accretion:  The proposed 
project will have no effect on shoreline erosion and 
accretion. 

x      

13. Recreation:  The proposed project will have 
beneficial long term effects on recreation.     x  

14. Water Supply and Conservation:  The proposed 
project will have no effect on water supply and 
conservation. 

   x   

15. Water Quality:  The proposed project will have 
negligible short and long term effect on water quality.     x   

16. Energy Needs:  The proposed project will have no 
effect on energy needs.      x 

17. Safety:  The proposed project will have negligible 
short and long term effects on safety.    x   

18. Food and Fiber Production:   The proposed project 
will have no effect on food and fiber production.      x 

19. Mineral Needs:  The proposed project will have no 
effect on mineral needs.      x 

20. Consideration of Property Ownership: The 
proposed project will have negligible short and long 
term effects on consideration of property ownership. 

   x   

21. Needs and Welfare of the People: The proposed 
project will have beneficial short and long term effects 
on the needs and welfare of the people. 

    x  

 
 Additional discussion of effects on factors above: 
 

Conservation (33 CFR 320.4(a), (m),(n)).  The proposed project will have a 
neutral effect on short or long term effects on conservation.   
 
Economics (33 CFR 320.4(q)).  The proposed project will have beneficial short 
and long term effects on economics.  Short term economic benefits will be 
associated with construction-related jobs in the first approximately ten years 
while the majority of facilities are built.  Long term economic benefits will include 
the applicant’s substantial financial investment in the proposed project, including 
the construction site in Rock Hill as well as the compensatory mitigation site in 
Chester County.  Expansion of the Carolina Panthers facilities into South 
Carolina is expected to increase the Carolina fan base and thus the income 
generated by the franchise.  The project will concentrate the Carolina Panthers 



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 48 of 69 
 

non-game day activities, personnel, and facilities into a single integrated site that 
stream lines operations and creates a destination for employees and fans.  The 
master-planned design combines mixed-use, pedestrian-friendly community 
anchored by the Panthers’ practice/training facilities and headquarters offices, as 
well as an emphasis on retail/entertainment, employment, research and 
development, residential dwellings, recreation, and open space uses. 
 
Aesthetics (33 CFR 320.4(e), 40 CFR 230.53).  The project will have a beneficial 
effect on aesthetics.  The project layout and appearance have been designed to 
attract the attention of fans as well as to blend well with the surrounding 
landscape.  It may be reasonable to conclude that some residents in the area, 
including adjacent property owners, would prefer the area to remain unchanged 
(although no comments to this effect were received through the public 
involvement process).  Others who gain employment or visit sporting events held 
at the site are likely to be pleased by aesthetic changes the project will bring. 
 
General Environmental Concerns (33 CFR 320.4(a)(1) and 33 CFR 320.4(p)).  
The proposed project will have negligible long term effects on general 
environmental concerns.  The environmental concerns associated with this 
project are in the areas of potential impacts of the project on wetlands, cultural 
resources, and fish and wildlife values.  Each of these concerns is discussed 
more fully elsewhere in this document.  In each case, the expected effects are 
not adverse and are mitigated appropriately according to resource type.  No 
other adverse environmental impacts are anticipated. 
 
Wetlands (33 CFR 320.4(b)).  The proposed project will have a long term 
detrimental, albeit minor, effect on wetlands and others waters underlying the fill 
areas at the construction site (see Section 230.41).  The total impacts to 
wetlands is minor (0.87 acre fill) and to tributary waters is also minor (4,991 linear 
feet) in the context of tributary extent on properties of comparable size in the 
region.  The function and condition of the aquatic resources on the site are 
considered of low quality, and are readily offset by the compensatory mitigation 
proposed at the permittee-responsible mitigation project to be constructed 
nearby. 
 
Historic and cultural resources (33 CFR 320.4(e)).  The proposed project will 
have a negligible effect on historic and cultural resources.  Cultural resources 
surveys and assessments were conducted to properly identify and document the 
presence of and potential effects to historic properties within the Permit Area.  
This process and information were the subject of consultation with the South 
Carolina State Historic Preservation Office (SC SHPO) pursuant to Section 106 
of the National Historic Preservation Act (NHPA), which resulted in concurrence 
with the District Engineer’s determination of no adverse effect to historic 
properties.  A general condition in the permit ensures that proper coordination will 
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occur if any previously unknown historic or archaeological remains are 
discovered during the development of the project site. 
 
Fish and Wildlife Values (33 CFR 320.4(c)).  This project will have a negligible 
effect on fish and wildlife species and their values.  The project site is currently 
undeveloped with exception of a cleared easement for overhead electrical 
transmission lines on the property.  There is evidence and history of prior 
development, after which the site has been allowed to re-establish a forested 
vegetative state.  Construction of the project will have a long term adverse effect 
on wildlife that currently use the available habitat on the site.  However, the 
proposed compensatory mitigation will result in the long term protection of 109 
acres of superior quality wildlife habitat within the watershed. 
 
Flood Hazards.  The proposed project will have no short term or long term effects 
on potential flooding. 
 
Floodplain Values (33 CFR 320.4(i)).  The proposed project will have no effect on 
floodplain values.  The project is depicted in Zone X (elevation above the 100-
year flood) on FEMA FIRM Panel 4501930328.  Stormwater management 
features, such as grassy swales and detention ponds will be used to manage 
increases in stormwater elevation (and quality) that result from development of 
the project site, and will help prevent increases in downstream flows into existing 
floodplains. 
 
Land Use (33 CFR 320.4(a)(1) and 33 CFR 320.4(j)).  The proposed project will 
have a negligible effect on land use.  The primary responsibility for determining 
zoning and land use matters rests with state, local and tribal governments.  The 
District Engineer will normally accept decisions by such governments on those 
matters unless there are significant issues of overriding national importance.  
Current zoning for the subject property is consistent with the nature and scope of 
proposed project.  On this basis, the proposed project will have a negligible effect 
on land use. 
 
Navigation (33 CFR 320.4(o)).  The proposed project will have no effect on 
navigation.  The proposed project is located primarily in uplands.  Although the 
project will result in the placement of fill within 0.87 acre of wetlands and 4,991 
linear feet of tributary waters, these aquatic resources are not considered waters 
that are suitable for navigation and not regulated pursuant to Rivers and Harbors 
Act. 
 
Shore erosion and accretion (33 CFR 320.4(a)(1) and 33 CFR 320.4(g)).  The 
proposed project will have no effect on shore erosion and accretion.  The 
proposed project is located primarily in uplands.  Although the proposed project 
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will result in an increase in the total acreage of impervious surface on the project 
site and within the watershed, the stormwater management plan will ensure that 
any additional stormwater does not cause shore erosion or accretion within 
downstream waters. 
 
Recreation (33 CFR 320.4(a)(1) and 33 CFR 320.4(e)).  The proposed project 
will have a beneficial long term effect on recreation.  The project’s goal is to 
create a venue with facilities to support a major NFL sports training/entertainment 
franchise, ultimately promoting recreation specifically. 
 
Water Supply and Conservation (33 CFR 320.4(m)).  The proposed project will 
have a long term negligible effect on water supply and conservation.  The 
construction of the project will use limited amounts of water for activities such as 
dust abatement during clearing and grading operations and as part of the mixture 
of concrete/aggregates for development of the project site.  The constructed 
project will consist partly of expanses of turf-covered athletic fields which are 
presumed to require regular watering to maintain.  The Corps is unaware of any 
required water withdrawal permits necessary for the success of the proposed 
project. 
 
Water Quality (33 CFR 320.4(d)).  The proposed project will have a negligible 
short and long term effect on water quality.  Construction activities will have 
temporary negative impacts on water quality when the project is being cleared, 
graded, and being prepared for development.  However, potential impacts will be 
minimized through the use of best management practices specified as conditions 
by SCDHEC.  These conditions have been incorporated into the federal permit 
by reference.  In addition, storm flow and drainage from the site will be routed to 
water quality treatment systems prior to discharge off the site as required by 
permits to be issued pursuant to Section 402 of the Clean Water Act.  A Water 
Quality Certification was issued for this project by SCDHEC Bureau of Water on 
April 15, 2020. 
 
Energy Needs (33 CFR 320.4(n)).  Not applicable.  The project does not involve 
energy conservation and development. 
 
Safety (33 CFR 320.4(n)).  The proposed project will have a negligible long term 
effect on safety.  The construction and operation of the facilities will be required 
to comply with the appropriate OSHA guidelines regarding employee safety.  In 
addition, the interchange to be constructed for direct access to and from I-77 will 
be designed according to AASHTO standards and subject to approval by South 
Carolina Department of Transportation (SCDOT) and FHWA. 
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Food and fiber production.  The proposed project does not involve food or fiber 
production. 
 
Mineral Needs.  Not applicable.  The proposed project does not involve mineral 
needs. 
 
Considerations of property ownership (33 CFR 320.4(g)).  The proposed project 
will have a negligible long term effect on property ownership.  The proposed 
project site is available for acquisition for the project and will accommodate the 
proposed development as designed.  It is possible that surrounding properties 
may increase in value, and also be sold for other independent development, as 
satellite businesses seek to open near the site. 
 
Needs and welfare of the people.  The proposed project will have a beneficial 
long term effect on the needs and welfare of the people.  Construction and 
operation of this project will bring several hundred Carolina Panther employees 
to Rock Hill (from Charlotte, NC), where they are anticipated to live and work. 
This expectation will result in a boost to the economy of Rock Hill not only by 
these employees/athletes, but also by visitors who travel to Rock Hill to 
participate in events held at the site.  Therefore, as long as the permittee 
complies with environmental commitments and permit conditions issued to 
ensure the short and long term protection of the environment, the project will 
have a beneficial long term effect on the needs and welfare of the people. 
 

7.1.1 Climate Change. The proposed activities within the Corps federal control and 
responsibility likely will result in a negligible release of greenhouse gases into the 
atmosphere when compared to global greenhouse gas emissions.  Greenhouse 
gas emissions have been shown to contribute to climate change.  Aquatic 
resources can be sources and/or sinks of greenhouse gases.  For instance, 
some aquatic resources sequester carbon dioxide whereas others release 
methane; therefore, authorized impacts to aquatic resources can result in either 
an increase or decrease in atmospheric greenhouse gas.  These impacts are 
considered de minimis and are negated through compensatory mitigation.   
Greenhouse gas emissions associated with the Corps federal action may also 
occur from the combustion of fossil fuels associated with the operation of 
construction equipment, increases in traffic, etc.  The Corps has no authority to 
regulate emissions that result from the combustion of fossil fuels.  These are 
subject to federal regulations under the Clean Air Act and/or the Corporate 
Average Fuel Economy (CAFE) Program. Greenhouse gas emissions from the 
Corps action have been weighed against national goals of energy independence, 
national security, and economic development and determined not contrary to the 
public interest. 
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7.2 The relative extent of the public and private need for the proposed structure or 
work:   

 
The public benefits of the project include employment opportunities, recreational 
and entertainment opportunities for local and traveling visitors, and an increase in 
the local tax base.  Private benefits include land use and economic return on the 
property for the owner and the local and state economy. 
 

7.3 If there are unresolved conflicts as to resource use, explain how the practicability 
of using reasonable alternative locations and methods to accomplish the 
objective of the proposed structure or work was considered. 
 

 Discussion: There were no unresolved conflicts identified as to resource use. 
 

7.4 The extent and permanence of the beneficial and/or detrimental effects that the 
proposed work is likely to have on the public and private use to which the area is 
suited: 
 

 Detrimental effects are expected to be minimal and permanent. 
 

 Beneficial effects are expected to be more than minimal and permanent. 
 

Detrimental impacts are expected to be minimal although they would be permanent in 
the constructed areas.  The beneficial effects associated with utilization of the property 
would be permanent. 

Potential negative impacts include the loss of waters of the U.S., additional traffic 
on existing roadways, increases in impervious surfaces, and stormwater on the 
project site.  From the Corps’ perspective, the loss of waters of the U.S. is more 
than offset by the proposed compensatory mitigation plan, and the potential 
increase in stormwater will be addressed during the review and approval of 
stormwater permits required pursuant to Section 402 of the Clean Water Act. 

  
8.0 Mitigation (33 CFR 320.4(r), 33 CFR Part 332, 40 CFR 230.70-77, 40 CFR 

1508.20 and 40 CFR 1502.14)  
 

8.1 Avoidance and Minimization:  When evaluating a proposal including regulated 
activities in waters of the United States, consideration must be given to avoiding 
and minimizing effects to those waters.  Avoidance and minimization measures 
are described above in Sections 1 and 3.   
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Were any other mitigative actions including project modifications discussed with 
the applicant implemented to minimize adverse project impacts?  (see 33 CFR 
320.4(r)(1)(i)) Yes 

 
Two separate pre-application meetings were held prior to permit application 
submittal, including one inter-agency meeting which included a group field visit.  
During these meetings the applicant the applicant was provided feedback on 
several design approaches, including interchange layouts that would best 
minimize impacts to waters of the U.S.  In addition, the applicant was provided 
comment and feedback during the field visit from the SC SHPO regarding 
buffering near the Arrowhead Dairy site to minimize project effects on that 
resource.  The permit application submitted for review incorporated all the 
minimization approaches that were discussed during pre-application meetings, 
ultimately resulting in a proposed design that meets the project purpose while 
minimizing impacts that cannot be avoided. 
 

8.2 Is compensatory mitigation required to offset environmental losses resulting from 
proposed unavoidable impacts to waters of the United States? Yes 
 
Provide rationale: The proposed project requires the construction of corporate 
headquarters facilities as well as various indoor and outdoor athletic fields for 
professional sports training.  The need to create open, uninterrupted practice 
field space precludes the ability to incorporate existing streams and wetlands into 
the design.  In addition, because the project requires visibility from and access to 
I-77 for its success, the proposed new interchange will unavoidably impact 
stream footage in that area of the project.  
 

8.3 Type and location of compensatory mitigation 
 

8.3.1 Is the impact in the service area of an approved mitigation bank? Yes 
 
If yes, does the mitigation bank have appropriate number and resource type of 
credits available? No 
 

8.3.2 Is the impact in the service area of an approved in-lieu fee program?  No 
 
If yes, does the in-lieu fee program have the appropriate number and resource 
type of credits available?  N/A 
 

8.3.3 Selected compensatory mitigation type/location(s). See Table 10: 
 

Table 10 – Mitigation Type and Location 
Mitigation bank credits N/A 
In-lieu fee program credits N/A 
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Table 10 – Mitigation Type and Location 
Permittee-responsible mitigation under a watershed approach Yes 
Permittee-responsible mitigation, on-site and in-kind N/A 
Permittee-responsible mitigation, off-site and/or out of kind Yes 

 
8.3.4 Does the selected compensatory mitigation option deviate from the order of the 

options presented in §332.3(b)(2)-(6)? No 
 

 If yes, provide rationale for the deviation, including the likelihood for ecological 
success and sustainability, location of the compensation site relative to the 
impact site and their significance within the watershed, and/or the costs of the 
compensatory mitigation project (see 33 CFR §332.3(a)(1)): N/A 
 

8.4 Amount of compensatory mitigation:  
 

The compensatory mitigation plan will preserve and enhance 3.37 acres of 
wetlands and 9,003 linear feet of tributary waters within a 109.48-acre upland 
buffered stream network that flows to the Catawba River.  Total mitigation credits 
to be generated include 11.83 wetland credits and 34,368 stream credits. 
 

 Rationale for required compensatory mitigation amount: The applicant’s 
“Landsford Tract Final Permittee-Responsible Mitigation Plan” was identified and 
designed following the Charleston District’s 2010 “Guidelines for Preparing a 
Compensatory Mitigation Plan” and Corps regulations at 33 CFR 332.  As such, 
the wetlands and streams proposed for fill impacts at the proposed construction 
site were evaluated for resource type and quality, as well as acreage and linear 
feet of proposed impact.  This information was used to determine and identify a 
suitable compensatory mitigation site where wetland and stream preservation 
and enhancement could be designed to generate sufficient mitigation credits to 
offset the project’s impacts. 
 

8.5 For permittee responsible mitigation identified in 9.3.3 above, the final mitigation 
plan must include the items described in 33 CFR 332.4(c)(2) through (c)(14) at a 
level of detail commensurate with the scale and scope of the impacts.  As an 
alternative, the district engineer may determine that it would be more appropriate 
to address any of the items described in (c)(2) through (c)(14) as permit 
conditions, instead of components of a compensatory mitigation plan.  Presence 
of sufficient information related to each of these requirements in the applicant’s 
mitigation plan is indicated by “Yes” in Table 11.  “No” indicates absence or 
insufficient information in the plan, in which case, additional rationale must be 
provided below on how these requirements will be addressed through special 
conditions or why a special condition is not required:   
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Table 11 – Permittee-Responsible Mitigation Plan Requirements 
Requirement Yes No 
Objectives x  
Site selection x  
Site protection instrument x  
Baseline information x  
Determination of credits x  
Mitigation work plan x  
Maintenance plan x  
Performance standards x  
Monitoring requirements x  
Long-term management plan x  
Adaptive management plan x  
Financial assurances x  
Other   

 
For any “No”, provide rationale on how the subject component(s) of the 
compentatory mitigation plan will be addressed as special conditions or why no 
special conditions are required:  
 

9.0 Consideration of Cumulative Impacts 
(40 CFR 230.11(g) and 40 CFR 1508.7, RGL 84-9)  Cumulative impact is the 
impact on the environment which results from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future 
actions regardless of what agency (Federal or non-Federal) or person 
undertakes such other actions.  Cumulative impacts can result from individually 
minor direct and indirect but collectively significant actions taking place over a 
period of time.  A cumulative effects assessment should consider how the direct 
and indirect environmental effects caused by the proposed activity requiring DA 
authorization (i.e., the incremental impact of the action) contribute to cumulative 
effects, and whether that incremental contribution is significant or not. . 
 

9.1 Identify/describe the direct and indirect effects caused by the proposed activity: 
  

The project would affect the following key issue(s):  wetlands and other waters, 
land use and water quality.  The magnitude of the proposed effect in the 
watershed is not significant.  The proposed project consists of constructing a 
headquarters and sports training facility for a professional football franchise 
(Carolina Panthers), including multi-use recreation/athletic facilities, commercial 
and ultimately residential development on the undeveloped 236-acre tract in 
Rock Hill.  The construction of this project will result in the loss of 0.87 acre of 
jurisdictional wetlands and 4,991 linear feet of other waters of the U.S.  The 
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compensatory mitigation plan will preserve and enhance 3.37 acres of wetlands 
and 9,003 linear feet of tributary waters within a 109.48-acre upland buffered 
stream network that flows to the Catawba River.  Total mitigation credits to be 
generated include 11.83 wetland credits and 34,368 stream credits.  This 
compensatory mitigation will more than offset the proposed impacts to waters of 
the U.S. 

 
9.2 The geographic scope for the cumulative effects assessment is: the Burgis Creek 

Watershed within the Lower Catawba River Watershed (HUC 030501030206).  
 

9.3 The temporal scope of this assessment covers: the past ten years, and includes 
expected future growth for the next ten years. 
 

9.4 Describe the affected environment:  

The project site is 236 acres in size.  The site is located within the Burgis Creek 
portion of the Lower Catawba River Watershed in the Edisto-Santee Basin. 

The Lower Catawba River basin (8-Digit HUC 03050103) drains 927 square 
miles to the section of the Catawba River downstream of Lake Wylie and 
upstream of Wateree Lake.  The lower portion of the Catawba River in this 
watershed consists of a series of impoundments, including Fishing Creek 
Reservoir, Great Falls Reservoir, and Cedar Creek Reservoir. Notable tributaries 
in the basin include Sugar Creek, Twelve Mile Creek, Cane Creek, Rocky Creek, 
Camp Creek and Beaver Dam Creek.  The watershed drains from Mecklenburg 
County in North Carolina, as well as York, Lancaster, Chester and a small portion 
of Fairfield County in South Carolina.  The watershed is within the Piedmont 
United States Environmental Protection Agency (hereinafter “EPA”) Level III 
Ecoregion.  Level IV Ecoregions in the watershed include the Carolina Slate Belt 
in the eastern third and the Southern Outer Piedmont for the remainder of the 
watershed. 
 
According to the United States Geological Survey National Land Cover Dataset 
for 2011, approximately 28% of the watershed has been developed.  The 
northern part of the watershed, east of the Catawba River, encompasses much 
of the Charlotte-Mecklenburg Metropolitan area in North Carolina, which extends 
into South Carolina.  This area of the watershed is highly developed and 
continues to grow rapidly.  The northwest portion of the watershed is also 
partially developed as the City of Rock Hill is growing as part of the greater 
Charlotte area.  Forest, shrub/scrub and herbaceous vegetation together are the 
dominant land cover types, constituting 55% of the watershed.  Agriculture 
comprises approximately 15% of the land cover and approximately 1% of the 
watershed is wetlands.  Managed pine plantations are a major land use in the 
watershed. 
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Recent changes in land cover from 1992 to 2011 were analyzed for the Lower 
Catawba River basin (8-Digit HUC 03050103).  During this 19-year period, the 
developed area increased for the Lower Catawba River basin, from 
approximately 14% to 28%, most likely due to expansion from areas such as the 
Cities of Charlotte, NC and Rock Hill, SC.  In addition, the “panhandle” of 
Lancaster County has grown and is almost completely urbanized.  Urban areas 
have the greatest potential to impact aquatic resources, including the 
endangered Carolina heelsplitter (Lasmigona decorata).  The threat of impacts 
from these urbanized areas are expected to increase for the foreseeable future. 

 
9.5 Determine the environmental consequences:  
 

It is projected that authorizations will continue in the region at the current rate in 
the future.  Development pressure is increasing around the watersheds where 
this project is proposed.  Population growth numbers for York and Lancaster 
Counties, SC are projected to increase over the next five, ten and twenty years 
for which data are available through the South Carolina Revenue and Fiscal 
Affairs Office, and are projected to continue for the Charlotte, NC metropolitan 
area in general over the same period. 

Based on population numbers and projected population growth in the three 
counties most relevant to the proposed project, as well as the past ten-year 
history of permits to allow fill in waters of the US in the watershed where the 
project is proposed, it is reasonable to conclude that the need for authorizations 
will continue at the same level.  The Interstate 85 corridor between Atlanta, GA 
and Charlotte, NC are experiencing the most rapid growth in the portion of this 
highway that lies within South Carolina. 

9.6 Discuss any mitigation to avoid, minimize or compensate for cumulative effects:  
 

Avoidance and minimization methods include: 
 

• Best Management Practices (BMPs) will be implemented during and after 
construction to minimize erosion and migration of sediments off-site and thus 
impacting downstream water quality.  Appropriate erosion and sedimentation 
controls will be used and maintained in effective operating condition during 
construction, and exposed soil and other fills will be permanently stabilized at 
the earliest practicable date. 

 
• The USACE and the South Carolina SHPO will be notified in the event 

archaeological or paleontological remains are found during the course of work. 
 
• Necessary measures will be taken to prevent oil, tar, trash, debris, and other 

pollutants from entering the adjacent waters or wetlands.  In the event of a spill 



CE SAC-RD-SP (SAC-2019-00924) 
 

Page 58 of 69 
 

to surface waters, the SCDHEC Emergency Response Team will be contacted 
immediately. 

 
• Once project construction is initiated, it will be carried to completion in an 

expeditious manner to minimize the period of disturbance to aquatic resources 
and the surrounding environment. 

 
• Two entrance drives extending east from Mt. Gallant Road into the western 

portion of the Project Area are proposed to cross over NWW-5.  To avoid 
permanent piping/culvert/armoring impacts to NWW-5, a bridge span and a 
bottomless culvert are proposed at these two crossings.  The northern crossing 
is the proposed bridge and the southern crossing is the proposed bottomless 
culvert. 

 
• Utilities (water, sewer, fiber) will run parallel to the proposed roadways (on the 

bridge and bottomless culvert support) on the western portion of the Project 
Area and will not require additional impacts such as trench cuts through 
streams. 

 
• Per York County development regulations, an average buffer width of 50 feet is 

being implemented for the remaining streams (NWWs-5, 6, and 7) and wetland 
(Wetland J) located on the western portion of the Project Area. 

 

Compensatory mitigation and monitoring include:  As described in Section 8 of 
this document, the compensatory mitigation plan will preserve and enhance 3.37 
acres of wetlands and 9,003 linear feet of tributary waters within a 109.48-acre 
upland buffered stream network that flows to the Catawba River.  Total mitigation 
credits to be generated include 11.83 wetland credits and 34,368 stream credits.  
This compensatory mitigation will more than offset the proposed impacts to 
waters of the U.S. 
 

9.7 Conclusions regarding cumulative impacts: 
 

 When considering the overall impacts that will result from the proposed activity, 
in relation to the overall impacts from past, present, and reasonably foreseeable 
future activities, the incremental contribution of the proposed activity to 
cumulative impacts in the area described in section 9.2, are not considered to be 
significant . Compensatory mitigation will  be required to help offset the impacts 
to eliminate or minimize the proposed activity’s incremental contribution to 
cumulative effects within the geographic area described in Section 9.2.  
Mitigation required for the proposed activity is discussed in Section 8.0. 
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This assessment is commensurate with the degree of the proposed impact, the 
existing and reasonably foreseeable watershed stress to aquatic resources, and 
the degree to which information and data are readily available. 

The proposed project is considered moderate from an acreage standpoint and 
extremely large from an economic investment and job creation standpoint as 
compared to other projects in the area. 

Besides Corps-authorized projects in the assessment area, other activities 
include:  various residential, commercial, and industrial activities that are 
constructed in uplands, construction and operation of upland borrow pits to 
obtain fill material, and exempt activities such as forestry.  Resulting natural 
resource changes and stresses include:  habitat fragmentation and loss, 
increases in impervious surfaces, changes to habitat, temporary changes to 
water quality, and non-point source discharges. 

A key issue(s) of concern in this watershed is:  increased human pressure on 
natural resources and the degradation of water quality resulting from 
development and wetland/stream loss. 

10.0 Compliance with Other Laws, Policies, and Requirements  
 

10.1 Section 7(a)(2) of the Endangered Species Act (ESA): Refer to Section 2.2 for 
description of the Corps action area for Section 7.   
 

10.1.1 Has another federal agency been identified as the lead agency for complying 
with Section 7 of the ESA with the Corps designated as a cooperating agency 
and has that consultation been completed? No    

 
 If yes, identify that agency, the actions taken to document compliance with 

Section 7 and whether those actions are sufficient to ensure the activity(s) 
requiring DA authorization is in compliance with Section 7 of the ESA: 
 

10.1.2 Are there listed species or designated critical habitat present or in the vicinity of 
the Corps’ action area? Yes   
 

 Effect determination(s), including no effect, for all known species/habitat, and 
basis for determination(s):  
 
May affect, not likely to adversely affect: Northern Long-eared bat (Myotis 
septentrionalis), USFWS concurrence received on December 16, 2019 
No effect: Carolina heelsplitter (Lasmigona decorata) 
No effect: dwarf flowered heartleaf (Hexastylis naniflora) 
No effect: Schweintiz’s sunflower (Helianthus schweinitzii) 
 
USFWS responded to the public notice by letter dated December 16, 2019, and 
generally commented that they had no objection to the proposed project.  
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Additional comments in the letter recommended the applicants’ utilize best 
management practices to prevent downstream sedimentation during 
construction, as well as recommending that mitigation should occur concurrently 
with or prior to any construction.  Finally, USFWS concurred with the Corps’ ESA 
determination that the project may affect, but would not likely to adversely affect, 
the northern long-eared bat (NLEB); the USFWS also noted that the work is 
consistent with the NLEB Programmatic Biological Opinion and 4(d) Rule. 
 

10.1.3 Consultation with either the National Marine Fisheries Service and/or the U.S. 
Fish and Wildlife Service was initiated and completed as required, for any 
determinations other than “no effect” (see the attached ORM2 Summary sheet 
for begin date, end date and closure method of the consultation).  Based on a 
review of the above information, the Corps has determined that it has fulfilled its 
responsibilities under Section 7(a)(2) of the ESA. The documentation of the 
consultation is incorporated by reference.  
 

10.2 Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-
Stevens Act), Essential Fish Habitat (EFH).   
 

10.2.1 Has another federal agency been identified as the lead agency for complying 
with the EFH provisions of the Magnuson-Stevens Act with the Corps designated 
as a cooperating agency and has that consultation been completed? No   
 

 If yes, identify the agency, the actions taken to document compliance with the 
Magnuson Stevens Act and whether those actions are sufficient to ensure the 
activity(s) requiring DA authorization is in compliance the EFH provisions. 
 

10.2.2 Did the proposed project require review under the Magnuson-Stevens Act?   
No. 
 

10.2.3 If yes, EFH species or complexes considered: 
 

 Effect(s) determination and basis for that determination(s):  The District Engineer 
determined that the proposed action would not have a substantial individual or 
cumulative adverse impact on EFH or fisheries managed by the South Atlantic 
Fishery Management Council and the National Marine Fisheries Service (NMFS).  
Implementation of the proposed project would impact 0.87 acre of wetlands and 
4,991 linear feet of freshwater habitat well inland of estuarine substrates and 
emergent wetlands utilized by various life stages of species comprising the 
shrimp, and snapper-grouper management complexes. 
 

10.2.4 Consultation with the National Marine Fisheries Service was initiated and 
completed as required (see the attached ORM2 Summary sheet for consultation 
type, begin date, end date and closure method of the consultation).  Based on a 
review of the above information, the Corps has determined that it has fulfilled its 
responsibilities under EFH provisions of the Magnuson-Stevens Act. 
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10.3 Section 106 of the National Historic Preservation Act (Section 106): Refer to 

Section 2.3 for permit area determination. 
 

10.3.1 Has another federal agency been identified as the lead federal agency for 
complying with Section 106 of the National Historic Preservation Act with the 
Corps designated as a cooperating agency and has that consultation been 
completed? No 
 

 If yes, identify that agency, and whether the undertaking they consulted on 
included the Corps undertaking(s). Briefly summarize actions taken by the lead 
federal agency. 

 
10.3.2 Known historic properties present?  Yes.  Six previously unknown archaeological 

sites (38YK0607-38YK0612), three previously unknown historic architectural 
structures (SHPO Site Nos. 3920-3922), one previously unrecorded cemetery 
(SHPO Site No. 3889), and a “well” associated with the previously recorded 
Arrowhead Dairy (SHPO Site No. 3919.02), were identified for consultation.  
Historic property documentation was prepared and the Corps consulted with the 
SHPO, after which SHPO concurrence was received on January 31, 2020. 

  
 The Corps has reviewed the documentation provided by the agency and 

determined it is sufficient to confirm Section 106 compliance for this permit 
authorization, and additional consultation is not necessary. 
 

 Effect determination and basis for that determination:  The District Engineer 
determined that the proposed project would have no adverse effect on historic 
properties.  This determination was based on the applicant’s agreement and 
design plan to preserve and avoid all identified historic properties identified within 
the Permit Area.  The SC SHPO concurred with the Corps’ “no adverse effect” 
determination by letter dated January 31, 2020. 
 

10.3.3 Consultation was initiated and completed with the appropriate agencies, tribes 
and/or other parties for any determinations other than “no potential to cause 
effects” (see the attached ORM2 Summary sheet for consultation type, begin 
date, end date and closure method of the consultation).  Based on a review of 
the information above, the Corps has determined that it has fulfilled its 
responsibilities under Section 106 of the NHPA. Compliance documentation 
incorporated by reference.  
 

10.4 Tribal Trust Responsibilities 
  

10.4.1 Was government-to-government consultation conducted with Federally-
recognized Tribe(s)?No      
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 Provide a description of any consultation (s) conducted including results and how 
concerns were addressed.  The Corps has determined that it has fulfilled its tribal 
trust responsibilities. 
 

10.4.2 Other Tribal including any discussion of Tribal Treaty rights? N/A 
 

10.5 Section 401 of the Clean Water Act – Water Quality Certification (WQC) 
 

10.5.1 Is a Section 401 WQC required, and if so, has the certification been issued, 
waived or presumed? A general WQC has been issued for this permit.   
 

10.6 Coastal Zone Management Act (CZMA) 
 

10.6.1 Is a CZMA consistency concurrence required, and if so, has the concurrence 
been issued, waived or presumed? N/A, a CZMA consistency concurrence is not 
required. 
 

10.7 Wild and Scenic Rivers Act 
 

10.7.1 Is the project located in a component of the National Wild and Scenic River 
System, or in a river officially designated by Congress as a “study river” for 
possible inclusion in the system?  No 
 

 If yes, summarize coordination and the determination on whether activity will 
adversely affect the Wild and Scenic River designation or study status.  The 
Corps has determined that it has fulfilled its responsibilities under the Wild and 
Scenic Rivers Act.   
 

10.8 Effects on Corps Civil Works Projects (33 USC 408) 
 

10.8.1 Does the applicant also require permission under Section 14 of the Rivers and 
Harbors Act (33 USC 408) because the activity, in whole or in part, would alter, 
occupy or use a Corps Civil Works project? No, there are no federal projects in or 
near the vicinity of the proposal.    
 

 If yes, provide date that decision was made and whether permission was granted 
or denied :  
 

10.9 Corps Wetland Policy (33 CFR 320.4(b)) 
 

10.9.1 Does the project propose to impact wetlands?  Yes   
 

10.9.2 Based on the public interest review herein, the beneficial effects of the project 
outweigh the detrimental impacts of the project. 
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10.10 Other (as needed):   
 

11.0 Special Conditions 
 

11.1 Are special conditions required to protect the public interest, ensure effects are 
not significant and/or ensure compliance of the activity with any of the laws 
above?  Yes 

 
11.2 Required special condition(s)  

 
Special condition(s):  
 

a. The permittee agrees to provide all contractors associated with 
construction of the authorized activity a copy of the permit and 
drawings.  A copy of the permit must be available at the construction site 
at all times.  
 

b. The permittee shall submit a signed compliance certification to the 
Corps within 60 days following completion of the authorized work and 
any required mitigation.  The certification will include: 
 
1. A copy of this permit. 

 
2. A statement that the authorized work was done in accordance with 

the Corps authorization, including any general or specific conditions. 
 
3. A statement that any required mitigation was completed in 

accordance with the permit conditions. 
 
4. The signature of the permittee certifying the completion of the work 

and mitigation. 
 
5. As-built drawings which indicate all dimensions of the authorized 

structure. These drawings must be prepared by a registered land 
surveyor. 

 
c. The permittee recognizes that their commitment to perform and 

implement the following conditions was a deciding factor in the 
favorable and timely decision on this permit and recognizes that a 
failure on their part to both actively pursue and implement these 
conditions may be grounds for modification, suspension or revocation 
of this Department of the Army authorization. 
 
1. That as compensatory mitigation to offset impacts to aquatic 

resources, the permittee will implement and fully comply with the 
“Landsford Tract Final Permittee-Responsible Mitigation Plan” dated 
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January 31, 2020, revised April 17, 2020 (the Plan). Your 
responsibility to complete the Plan as set forth in this Special 
Condition will not be considered fulfilled until you have demonstrated 
mitigation success and have received written verification from the 
U.S. Army Corps of Engineers (Corps). 
 

2. The permittee’s formal commitment for implementing and 
maintaining financial assurances in accordance with 33 CFR 
332.3(n)(1) provided as part of the “Landsford Tract Final Permittee-
Responsible Mitigation Plan” dated January 31, 2020, revised April 
17, 2020 (the Plan).  Financial assurances will include a performance 
bond in the amount of $1,148,800, which includes bonding of 
$880,000 for construction and $268,000 for monitoring. 

 
3. That as compensatory mitigation for the impacts to aquatic 

resources, the permittee agrees to: preserve 109.48 total acres, 
including approximately 0.38 acre of wetlands; approximately 2.99 
acres of restored/enhanced wetlands; approximately 1,079 linear feet 
of stream; approximately 7,924 linear feet of enhanced/restored 
stream; and approximately 77.68 acres of upland buffers, as 
specified in the Plan.  Preservation shall be by means of 
conservation easement.  The easement document and surveyed plat 
of the mitigation area must be submitted to the District Engineer or 
his designee for review and approval prior to execution. 

 
4. That the permittee must submit evidence of the execution and 

recording of the preservation easements and surveyed plat of the 
mitigation area to both the Corps of Engineers and DHEC prior to 
commencement of the authorized work.  Your responsibility to 
complete the required compensatory mitigation as set forth in 
Special Condition c.3 will not be considered fulfilled until you have 
demonstrated mitigation success and have received written 
verification from the U.S. Army Corps of Engineers. 

 
d. That the permittee agrees to utilize best management practices during 

construction and perform the work as proposed.  The permittee must 
implement practices that will minimize erosion and migration of 
sediments on and off the project site during and after construction.  
These practices should include the use of appropriate grading and 
sloping techniques, mulches, silt fences, or other devices capable of 
preventing erosion, migration of sediments and bank failure.  All 
disturbed land surfaces and sloped areas affected by the project must 
be stabilized. 

 
e. All necessary steps must be taken to prevent oil, tar, trash, debris, and 

other pollutants from entering the adjacent waters or wetlands. 
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f. Land disturbing activities must avoid encroachment into any wetland 

areas outside the permitted impact area. 
 
g. Upon completion of construction activities, all disturbed areas, which 

are not paved, must be permanently stabilized with a vegetative cover.  
This may include sprigging trees, shrubs, vines or ground cover. 

 
12.0 Findings and Determinations 

 
12.1 Section 176(c) of the Clean Air Act General Conformity Rule Review:  The 

proposed permit action has been analyzed for conformity applicability pursuant to 
regulations implementing Section 176(c) of the Clean Air Act.  It has been 
determined that the activities proposed under this permit will not exceed 
deminimis levels of direct or indirect emissions of a criteria pollutant or its 
precursors and are exempted by 40 CFR Part 93.153.  Any later indirect 
emissions are generally not within the Corps’ continuing program responsibility 
and generally cannot be practicably controlled by the Corps.  For these reasons 
a conformity determination is not required for this permit action. 
 

12.2 Presidential Executive Orders (EO): 
 

12.2.1 EO 13175, Consultation with Indian Tribes, Alaska Natives, and Native 
Hawaiians:  This action has no substantial effect on one or more Indian tribes, 
Alaska or Hawaiian natives.  
 

12.2.2 EO 11988, Floodplain Management:  This action is not located in a floodplain. 
 

12.2.3 EO 12898, Environmental Justice:  The Corps has determined that the proposed 
project would not use methods or practices that discriminate on the basis of race, 
color or national origin nor would it have a disproportionate effect on minority or 
low-income communities.  
 

12.2.4 EO 13112, Invasive Species:  There are no invasive species issues involved in 
this proposed project. 
 

12.2.5 EO 13212 and EO 13302, Energy Supply and Availability:  The proposal is not 
one that will increase the production, transmission, or conservation of energy, or 
strengthen pipeline safety. 
 

12.3 Findings of No Significant Impact:  Having reviewed the information provided by 
the applicant and all interested parties and an assessment of the environmental 
impacts, I find that this permit action will not have a significant impact on the 
quality of the human environment.  Therefore, an environmental impact 
statement will not be required. 
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12.4 Compliance with the Section 404(b)(1) Guidelines:  Having completed the 
evaluation above, I have determined that the proposed discharge complies with 
the Guidelines. 
 

12.5 Public interest determination:  Having reviewed and considered the information 
above, I find that the proposed project is not contrary to the public interest. 
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Appendix A 

Final project description: placement of fill material to construct a headquarters and 
sports training facility for a professional football franchise (Carolina Panthers), including 
multi-use recreation/athletic facilities, commercial and ultimately residential 
development. 

Special Conditions:  

a. The permittee agrees to provide all contractors associated with 
construction of the authorized activity a copy of the permit and 
drawings.  A copy of the permit must be available at the construction site 
at all times.  
 

b. The permittee shall submit a signed compliance certification to the 
Corps within 60 days following completion of the authorized work and 
any required mitigation.  The certification will include: 
 
1. A copy of this permit. 

 
2. A statement that the authorized work was done in accordance with 

the Corps authorization, including any general or specific conditions. 
 
3. A statement that any required mitigation was completed in 

accordance with the permit conditions. 
 
4. The signature of the permittee certifying the completion of the work 

and mitigation. 
 
5. As-built drawings which indicate all dimensions of the authorized 

structure. These drawings must be prepared by a registered land 
surveyor. 

 
c. The permittee recognizes that their commitment to perform and 

implement the following conditions was a deciding factor in the 
favorable and timely decision on this permit and recognizes that a 
failure on their part to both actively pursue and implement these 
conditions may be grounds for modification, suspension or revocation 
of this Department of the Army authorization. 

 
1. That as compensatory mitigation to offset impacts to aquatic 

resources, the permittee will implement and fully comply with the 
“Landsford Tract Final Permittee-Responsible Mitigation Plan” dated 
January 31, 2020, revised April 17, 2020 (the Plan). Your 
responsibility to complete the Plan as set forth in this Special 
Condition will not be considered fulfilled until you have demonstrated 
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mitigation success and have received written verification from the 
U.S. Army Corps of Engineers (Corps). 

 

2. The permittee’s formal commitment for implementing and 
maintaining financial assurances in accordance with 33 CFR 
332.3(n)(1) provided as part of the “Landsford Tract Final Permittee-
Responsible Mitigation Plan” dated January 31, 2020, revised April 
17, 2020 (the Plan).  Financial assurances will include a performance 
bond in the amount of $1,148,800, which includes bonding of 
$880,000 for construction and $268,000 for monitoring. 

 
3. That as compensatory mitigation for the impacts to aquatic 

resources, the permittee agrees to: preserve 109.48 total acres, 
including approximately 0.38 acre of wetlands; approximately 2.99 
acres of restored/enhanced wetlands; approximately 1,079 linear feet 
of stream; approximately  7,924 linear feet of enhanced/restored 
stream; and approximately 77.68 acres of upland buffers, as 
specified in the Plan.  Preservation shall be by means of 
conservation easement.  The easement document and surveyed plat 
of the mitigation area must be submitted to the District Engineer or 
his designee for review and approval prior to execution. 
 

4. That the permittee must submit evidence of the execution and 
recording of the preservation easements and surveyed plat of the 
mitigation area to both the Corps of Engineers and DHEC prior to 
commencement of the authorized work.  Your responsibility to 
complete the required compensatory mitigation as set forth in 
Special Condition c.3 will not be considered fulfilled until you have 
demonstrated mitigation success and have received written 
verification from the U.S. Army Corps of Engineers. 

 
d. That the permittee agrees to utilize best management practices during 

construction and perform the work as proposed.  The permittee must 
implement practices that will minimize erosion and migration of 
sediments on and off the project site during and after construction.  
These practices should include the use of appropriate grading and 
sloping techniques, mulches, silt fences, or other devices capable of 
preventing erosion, migration of sediments and bank failure.  All 
disturbed land surfaces and sloped areas affected by the project must 
be stabilized. 

 
e. All necessary steps must be taken to prevent oil, tar, trash, debris, and 

other pollutants from entering the adjacent waters or wetlands. 
 
f. Land disturbing activities must avoid encroachment into any wetland 

areas outside the permitted impact area. 
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g. Upon completion of construction activities, all disturbed areas, which 
are not paved, must be permanently stabilized with a vegetative cover.  
This may include sprigging trees, shrubs, vines or ground cover. 

 

Final project location: The project is located on wetlands and unnamed tributaries to 
Manchester Creek, at a location along the east and west sides of Interstate 77 in Rock 
Hill, York County, South Carolina (Latitude: 34.956°, Longitude: -80.982°). 
 
   
Date the permit application was received: November 26, 2019 
 
 
Length of permit: 15 years 
 
 
Cost: $0.00 
 
 
Attachments: Project Plan Drawings, 20 sheets total, including Sheets 1 through 18 of 

18, plus Sheets 2A and 2B 
 
 
Congressional Authorities: Clean Water Act Section 404 
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1 Introduction 
The purpose of this report is to document an Interchange Justification Report (IJR) for the proposed I-77 

and One Carolina Drive interchange in York County, South Carolina in accordance with Federal Highway 

Administration (FHWA) and South Carolina Department of Transportation (SCDOT) guidelines.  This IJR 

analysis evaluates the impacts of a new interchange near mile marker 81 on I-77 to serve the traffic 

associated with the new development, as well as to serve existing and future traffic within the study 

area via a new interstate access point.  This report summarizes the procedures and findings of the 

selection of the study area, analysis hours, traffic volume development for the design years, capacity 

analysis results, and responses to the FHWA policy requirements for access to the interstate system. 

1.1 Project Background 
The Carolina Panthers have recently selected a site on which to locate their practice facility and team 

headquarters in the City of Rock Hill, York County, South Carolina.  Furthermore, the site will consist of 

commercial mixed-use land uses including residential, retail, dining, lodging, and office space.  The 

proposed development is located on an undeveloped property on the west side of I-77 near mile marker 

81, between Exit 82 US 21 (Cherry Road)/US 161 (Celanese Road) on the north end and Exit 79 SC 122 

(Dave Lyle Boulevard) on the south end. 

As part of this development, a new east/west crossing route (One Carolina Drive) will be constructed to 

connect the Panthers development to I-77, as well as to Paragon Way and Mt. Gallant Road on the east 

and west sides of the interstate, respectively.  The new roadway will be functionally classified as an 

Urban Major Collector. 

The proposed I-77 and One Carolina Drive interchange location is approximately 1 mile south of the I-77 

Exit 82 US 21 (Cherry Road)/US 161 (Celanese Road) interchange, and approximately 1.3 miles north of 

the I-77 Exit 79 SC 122 (Dave Lyle Boulevard) interchange.  The proposed I-77 and One Carolina Drive 

interchange configuration is a Partial Cloverleaf E, which has two quadrants (southeast and northwest) 

that include off-ramps and dual-lane loop on-ramps providing for all interchange movements. 

Within York County, I-77 serves as the primary north-south corridor providing access to the Charlotte 

Metropolitan Service Area (MSA), which is the largest MSA within the State of North Carolina that also 

encompasses portions of York County and Lancaster County in South Carolina.  Due to the close 

proximity of York County to the employment and service area of Charlotte, the Town of Fort Mill and the 

City of Tega Cay, along with the urbanized areas of York County, have experienced sustained growth for 

more than 20 years.  Between the 2000 and 2010 census, York County experienced a 37.4% increase in 

population from 164,641 to 226,073 residents.  Based on U.S. Census estimates, from 2010 to 2018, the 

Town of Fort Mill has grown by 71.5%, the City of Tega Cay by 39.6%, and York County by 21.3%. 

The location of the One Carolina Drive interchange and spacing to adjacent interchanges is provided in 

Figure 1 and a figure illustrating a conceptual plan for the proposed interchange is shown in Figure 2A, 

with more detailed intersection laneage shown in Figure 2B through D.  Figure 3A through F provide the 

conceptual signing plan for the proposed interchange.  
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1.2 Existing Roadway Conditions 
I-77 is an eight (8) lane interstate freeway in the vicinity of the study area that connects the midlands of

South Carolina with North Carolina and the Charlotte area.  In the area of the proposed interchange, I-77

is divided by a concrete barrier wall median.

1.3 Future Roadway Improvements 
Within the study area there are several projects that are currently in the planning phase. 

Exit 82 ABC / I-77 Interchange Reconfiguration 

The Rock Hill-Fort Mill Area Transportation Study (RFATS) in the 2045 Long Range Transportation Plan 

(LRTP) identified the need to improve the existing interchange between Celanese Road and I-77 as well 

as between Cherry Road and I-77.  At the time of development of this IJR, specific interchange 

improvements were yet to be developed.  The project is planned to be completed by 2025. 

1.4 Purpose and Need 
The purpose of this IJR near South Carolina mile marker 81 on I-77 is to: 

1. Justify the proposed interchange to accommodate the traffic demand associated with the

proposed Panthers development to and from I-77

2. Reduce the congestion at the adjacent upstream and downstream interchanges along I-77

through the addition of a new interchange to provide access to I-77 for the surrounding area

The proposed Panthers development is anticipated to be commercial mixed-use and include athletic 

training facilities and associated land uses, residential, retail, dining, and office space.  The development 

will be phased, and upon full buildout, will generate nearly 50,000 daily trips—the majority of which will 

access the development via I-77. 

Based on data obtained from the U.S. Census Bureau, York County had a population of 131,497 in the 

1990 census, which grew to 164,614 in the 2000 census, and to 226,073 in the 2010 census.  The 

population of York County was estimated to be 274,118 in July 2018.  From 1990 to 2010, the 

population in York County has grown by 94,576 people.  The majority of this population growth has 

occurred in the northeast portion of York County, in the Town of Fort Mill and the City of Tega Cay.  As 

compared to the State of South Carolina, from 2010 to 2018, York County experienced a population 

growth of approximately 21%, whereas the State of South Carolina experienced a population growth of 

approximately 10%. 

1.5 IJR Analysis Methodology 
Numerous coordination meetings were held to discuss and agree to the IJR analysis methodology and 

assumptions.  The meetings’ attendees have included FHWA, SCDOT, SC Department of Commerce, the 

Carolina Panthers’ development team, and project consultant staff.  The following documents a 

summary of assumptions agreed to and used in the analyses.  The analyses were conducted in 

accordance with FHWA’s Policy on Access to the Interstate System (May 2017) and Interstate System 

Access Informational Guide (August 2010). 

The development will include the team headquarters, practice facility, and associated land uses, as well 

as commercial mixed-use land uses including residential, retail, dining, lodging, and office space.  

Development phasing and trip generation information for use in this IJR analysis were provided by the 
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Carolina Panthers’ development team (included in Appendix A).  Overall, the full buildout of the 

development is expected to generate nearly 50,000 daily trips based on the development team’s trip 

generation analysis. 

The proposed I-77 and One Carolina Drive interchange is planned to be opened in year 2023; therefore, 

the analysis years of the IJR analyses are Opening Year 2023 conditions and Horizon Year 2043 

conditions.  For the IJR analyses, Build and No Build conditions of the proposed interchange for the 

respective analysis years have been considered. 

1.6 IJR Traffic Analysis Study Area 
The adjacent interchanges of I-77 at Exit 82 ABC – US 21/SC 161 (Celanese Road/Cherry Road) and Exit 

79 – SC 122 (Dave Lyle Boulevard) were considered in the project study area.  The study area 

intersections in this IJR analysis include the following: 

Existing Intersections 

• I-77 SB Ramps at Celanese Road - Signalized 

• I-77 NB Ramps at Celanese Road - Unsignalized 

• I-77 SB Ramps at Cherry Road - Signalized 

• I-77 NB Ramps at Cherry Road - Unsignalized 

• I-77 SB Ramps at Dave Lyle Boulevard - Signalized 

• I-77 NB Ramps at Dave Lyle Boulevard – Signalized 

Proposed New Intersections 

• I-77 NB Ramps at One Carolina Drive – Signalized 

• I-77 SB Ramps/Blue and Black Boulevard at One Carolina Drive – Signalized 

• One Carolina Drive at Hiram Way – Signalized 

• One Carolina Drive at Paragon Way - Unsignalized 

The intersection of One Carolina Drive at Paragon Way will be an unsignalized T-intersection to provide 

access to the commercial development east of the interchange.  This intersection is not included in this 

IJR analysis. 

To develop an annual background growth rate for traffic in the study area, two sources of data were 

reviewed:  SCDOT historical traffic count data along I-77 and the interchange crossing routes, and model 

volumes obtained from the Metrolina Regional Travel Demand Model (MRM).  Additional information 

related to the estimation of traffic growth is included in Section 3.2 Background Growth Rate. 
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2 Selection of Analysis Hours 
To determine the most appropriate analysis hours for the IJR, traffic count data were collected within 

the study area.  Peak-hour intersection turning movement and heavy vehicle counts were performed by 

DADN Associates Highway Performance Engineers from 7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM on 

Thursday, March 21, 2019 for the following intersections: 

• I-77 SB Ramps at Celanese Road – Signalized 

• I-77 NB Ramps at Celanese Road – Unsignalized 

• I-77 SB Ramps at Cherry Road – Signalized 

• I-77 NB Ramps at Cherry Road – Unsignalized 

Peak-hour intersection turning movement and heavy vehicle counts were performed by All Traffic Data 

Services, Inc. on Thursday, May 9, 2019 from 6:30 AM to 9:00AM and 4:00PM to 6:00 PM for the 

following intersections: 

• I-77 SB Ramps at Dave Lyle Boulevard – Signalized 

• I-77 NB Ramps at Dave Lyle Boulevard – Signalized 

Additional information regarding the turning movement counts is available in the Traffic Volume 

Development section.  Appendix B includes the raw turning movement counts. 

Based on the collected turning movement counts, the observed peak hours for each study area 

intersection were identified and are summarized in Table 1. 

Table 1:  Study Area Intersection Peak Hours 

 

As shown in Table 1, the peak hour of the intersections of Celanese Road, Cherry Road at the I-77 SB 

Ramps and I-77 NB Ramps varied at most by 30-minutes with adjacent study intersections at Celanese 

Road and Dave Lyle Boulevard, which is typical of a congested network, such as I-77. 

Intersection # Intersection AM Peak Hour PM Peak Hour

1
I-77 SB Ramps at 

Celanese Road
7:15 AM - 8:15 AM 4:45 PM - 5:45 PM

2
I-77 NB Ramps at 

Celanese Road
7:15 AM - 8:15 AM 4:30 PM - 5:30 PM

3
I-77 SB Ramps at 

Cherry Road
7:15 AM - 8:15 AM 5:00 PM - 6:00 PM

4
I-77 NB Ramps at 

Cherry Road
7:15 AM - 8:15 AM 5:00 PM - 6:00 PM

5
I-77 SB Ramps at Dave 

Lyle Boulevard
7:15 AM - 8:15 AM 4:45 PM - 5:45 PM

6
I-77 NB Ramps at Dave 

Lyle Boulevard
7:15 AM - 8:15 AM 4:45 PM - 5:45 PM

Intersection Peak Hours
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A 7-day traffic classification count was performed by All Traffic Data Services, Inc. on the I-77 mainline at 

a point located between the Eden Terrace Road bridge to the north and the railroad bridge to the south 

from Thursday, May 9 to Wednesday May 15, 2019.  Based on the count data, it was determined that 

the observed two-way average daily traffic (ADT) is approximately 96,500 vehicles per day on weekdays, 

and 83,700 vehicles per day on weekend days.  Appendix B includes the raw mainline classification 

count data. 

To assess typical weekday traffic conditions, the mainline classification count was used to estimate the 

design-hour factor (K-factor) and directional distribution factor (D-factor) along I-77 between Dave Lyle 

and Cherry Road.  The AM peak hour for the I-77 mainline was observed to be from 7:00 AM to 8:00 AM 

and the PM peak hour from 4:15 PM to 5:15 PM. 

As compared to the peak hours observed at the intersections of the I-77 ramp termini at Dave Lyle, the 

AM peak hour along the I-77 mainline begins 15-minutes prior to the start of the peak hour at the I-77 

SB and NB Ramps.  

The PM peak hour observed along I-77 occurs 30-minutes prior to that observed at the I-77 ramp 

termini intersections at Dave Lyle, which is consistent with observations made along Cherry Road and 

Dave Lyle Boulevard and Celanese Road during the PM study period. 

The K-factor is an indicator of the percentage of overall daily traffic that occurs during the peak hour, or 

design hour.  The K-factor observed along I-77 between Cherry Road and Dave Lyle Boulevard at the 

Eden Terrace Bridge was estimated to be 0.07. 

The D-factor is an indicator of directionality of traffic during the peak hours or the percentage of the 

hourly traffic traveling in the peak direction.  The D-factor observed along I-77 between Cherry Road and 

Dave Lyle Boulevard at Eden Terrace Bridge was estimated to be 0.58 in the AM peak hour (northbound 

direction) and 0.58 in the PM peak hour (southbound direction). 

The weekday hourly distribution of northbound, southbound, and total traffic volumes along I-77, in 

addition to the K-factor, and AM and PM peak hour D-factors are shown in Figure 4. 

Furthermore, due to the high amount of anticipated commuting traffic traveling to/from the 

employment centers to be located within the Panthers development, it is expected that the peak hours 

of the development trip generation will occur during the AM and PM peak hours of the adjacent street. 

As a result, the 7:15 AM to 8:15 AM and 5:00 PM to 6:00 PM peak hours were selected as the analysis 

hours for the IJR traffic analysis. 
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Figure 4:  I-77 Mainline Hourly Distribution  
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3 Traffic Volume Development 
For the IJR analyses, opening year 2023 and horizon year 2043 conditions were considered.  For both of 

the respective study years, Build and No Build conditions of the proposed interchange were evaluated.  

Existing 2019 traffic volumes were collected at the study area intersections; the development of the I-77 

analysis hours was discussed in the previous section.  The existing turning movement volumes within the 

study area are shown in Figure 5. 

3.1 New Interchange Traffic Redistribution 
It is assumed that the addition of a new interchange will result in some existing traffic diverting from the 

adjacent interchanges to the north and south to the new interchange.  To determine the extent of this 

traffic rerouting, Bluetooth origin-destination data collection was performed at ten locations within the 

project study area to determine the interactions between locations.  The origin-destination data were 

collected for the full 24-hour period for 15-minute increments which permitted breaking out the AM 

peak period (7:00AM to 9:00AM), Midday peak period (11:00AM to 1:00PM), and PM peak period 

(4:00PM to 6:00PM) Figure 6 shows the Bluetooth data collection locations. The Bluetooth Reader 

locations are: 

A. South of Dave Lyle Boulevard

B. SB Ramp at Dave Lyle Boulevard

C. NB Ramp at Dave Lyle Boulevard

D. Red River Road at Dave Lyle Boulevard

E. Paragon Way at Cel-River Road

F. Cel-River Road/Celanese Road at Cherry Road

G. North of Celanese Road

H. S Anderson Road at Dave Lyle Boulevard

I. N Anderson Road at Mt Gallant Road

J. N Anderson Road at Cherry Road

The origin destination data collected was summarized by AM and PM peak periods. The origin-

destination data summary during AM and PM peak periods are shown in Table 2 through Table 5.  These 

tables show the interaction of trips between origins and destinations—the percentages in the tables 

represent the distribution of trips from a given origin to all other destinations within the Bluetooth study 

area network. 
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Table 2: AM Peak Period Bluetooth O-D Data (Origins to Destinations) 

 
 

 
Table 3:  AM Peak Period Bluetooth O-D Data (Destinations to Origins) 

 
 

Table 4: PM Peak Period Bluetooth O-D Data (Origins to Destinations) 

 
 

 A  B  C  D  E  F  G  H  I  J

 A 0.00% 1.62% 21.06% 2.08% 1.39% 6.25% 66.90% 0.46% 0.00% 0.23% 100%

 B 57.25% 0.00% 13.47% 3.11% 1.30% 2.07% 15.03% 6.74% 0.26% 0.78% 100%

 C 4.17% 9.62% 0.00% 5.13% 1.60% 7.05% 68.91% 2.56% 0.00% 0.96% 100%

 D 2.94% 18.63% 17.65% 0.00% 26.47% 20.59% 7.84% 5.88% 0.00% 0.00% 100%

 E 2.70% 1.35% 1.35% 27.03% 0.00% 51.35% 14.86% 0.00% 0.00% 1.35% 100%

 F 12.02% 4.72% 1.29% 9.87% 27.90% 0.00% 32.62% 4.29% 3.00% 4.29% 100%

 G 51.69% 26.84% 4.77% 1.99% 2.98% 3.38% 0.00% 2.78% 0.80% 4.77% 100%

 H 1.15% 29.89% 25.29% 4.60% 2.30% 3.45% 16.09% 0.00% 2.30% 14.94% 100%

 I 0.00% 0.00% 2.70% 2.70% 5.41% 16.22% 16.22% 0.00% 0.00% 56.76% 100%

 J 2.34% 1.75% 1.17% 0.00% 1.17% 36.26% 41.52% 6.43% 9.36% 0.00% 100%

Destinations

O
ri

gi
n

s

O/D

AM Peak Period - From Origins to Destinations

Grand Total

 A  B  C  D  E  F  G  H  I  J

 A 0.00% 3.02% 42.52% 9.47% 4.65% 13.24% 38.64% 2.60% 0.00% 1.32%

 B 41.54% 0.00% 24.30% 12.63% 3.88% 3.92% 7.75% 33.77% 3.33% 3.95%

 C 2.44% 12.93% 0.00% 16.84% 3.88% 10.78% 28.74% 10.39% 0.00% 3.95%

 D 0.56% 8.19% 8.41% 0.00% 20.93% 10.29% 1.07% 7.79% 0.00% 0.00%

 E 0.38% 0.43% 0.47% 21.05% 0.00% 18.63% 1.47% 0.00% 0.00% 1.32%

 F 5.26% 4.74% 1.40% 24.21% 50.39% 0.00% 10.16% 12.99% 23.33% 13.16%

 G 48.87% 58.19% 11.21% 10.53% 11.63% 8.33% 0.00% 18.18% 13.33% 31.58%

 H 0.19% 11.21% 10.28% 4.21% 1.55% 1.47% 1.87% 0.00% 6.67% 17.11%

 I 0.00% 0.00% 0.47% 1.05% 1.55% 2.94% 0.80% 0.00% 0.00% 27.63%

 J 0.75% 1.29% 0.93% 0.00% 1.55% 30.39% 9.49% 14.29% 53.33% 0.00%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

O
ri

gi
n

s

Grand Total

AM Peak Period - From Destinations to Origins

O/D
Destinations

 A  B  C  D  E  F  G  H  I  J

 A 0.00% 4.06% 21.10% 1.22% 0.20% 5.68% 66.13% 0.20% 0.00% 1.42% 100%

 B 47.38% 0.00% 21.88% 5.79% 0.18% 1.08% 11.39% 10.13% 0.90% 1.27% 100%

 C 5.90% 27.52% 0.00% 6.14% 0.74% 5.65% 45.95% 6.63% 0.49% 0.98% 100%

 D 3.36% 10.08% 21.01% 0.00% 30.25% 23.53% 6.72% 4.20% 0.84% 0.00% 100%

 E 1.52% 2.27% 2.27% 36.36% 0.00% 46.21% 7.58% 2.27% 0.76% 0.76% 100%

 F 12.78% 5.26% 1.50% 9.40% 27.44% 0.00% 23.68% 5.26% 2.63% 12.03% 100%

 G 41.22% 32.84% 6.34% 1.59% 1.13% 1.81% 0.00% 2.27% 0.34% 12.46% 100%

 H 0.00% 31.82% 29.87% 1.30% 0.65% 9.74% 13.64% 0.00% 1.95% 11.04% 100%

 I 0.00% 4.44% 6.67% 0.00% 0.00% 20.00% 15.56% 8.89% 0.00% 44.44% 100%

 J 4.46% 6.44% 2.97% 1.49% 1.98% 37.13% 30.20% 7.43% 7.92% 0.00% 100%

PM Peak Period - From Origins to Destinations

O/D
Destinations

Grand Total

O
ri

gi
n

s



Interchange Justification Report 
I-77 and Panthers Development 

Rock Hill, SC 

22 September 2020 

Table 5:  PM Peak Period Bluetooth O-D Data (Destinations to Origins) 

Five Bluetooth locations were identified for use in estimating the traffic redistribution for the new 

interchange: 

• A:  I-77 South of Dave Lyle Boulevard

• B:  SB Ramp at Dave Lyle Boulevard

• E:  Paragon Way at Cel-River Road

• G:  I-77 North of Celanese Road

• I:  N Anderson Road at Mt Gallant Road

From the Bluetooth O-D data matrices, the highest interaction percentages of the origin to destination 

and destination to origin were chosen to calculate the traffic redistribution for both AM and PM peak 

periods.  

Based on the Bluetooth O-D Data percentages, the following interaction percentages were determined 

and shown in Table 6. 

Table 6: Origin-Destination Percentages to Calculate Traffic redistribution 

 A  B  C  D  E  F  G  H  I  J

 A 0.00% 3.88% 28.26% 3.87% 0.78% 10.73% 43.70% 0.69% 0.00% 3.54%

 B 37.48% 0.00% 32.88% 20.65% 0.78% 2.30% 8.45% 38.62% 13.16% 3.54%

 C 3.43% 21.75% 0.00% 16.13% 2.33% 8.81% 25.07% 18.62% 5.26% 2.02%

 D 0.57% 2.33% 6.79% 0.00% 27.91% 10.73% 1.07% 3.45% 2.63% 0.00%

 E 0.29% 0.58% 0.82% 30.97% 0.00% 23.37% 1.34% 2.07% 2.63% 0.51%

 F 4.86% 2.72% 1.09% 16.13% 56.59% 0.00% 8.45% 9.66% 18.42% 16.16%

 G 52.07% 56.31% 15.22% 9.03% 7.75% 6.13% 0.00% 13.79% 7.89% 55.56%

 H 0.00% 9.51% 12.50% 1.29% 0.78% 5.75% 2.82% 0.00% 7.89% 8.59%

 I 0.00% 0.39% 0.82% 0.00% 0.00% 3.45% 0.94% 2.76% 0.00% 10.10%

 J 1.29% 2.52% 1.63% 1.94% 3.10% 28.74% 8.18% 10.34% 42.11% 0.00%

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%Grand Total

PM Peak Period- From Destinations to Origins

O/D
Destinations

O
ri

gi
n

s

Interaction Between AM Peak Percentage PM Peak Percentage

I and G 13% 8%

E and G 3% 1%

E and A 5% 1%

B and I 3% 13%

I and E 5% 1%

Study Area Origin/Destination Percentages
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These percentages provided in Table 6 were applied to the turning movement volumes of the following 

intersections to estimate the traffic redistribution to be applied to the background turning movement 

volumes: 

• N Anderson Road at Mt. Gallant Road (at Bluetooth location I) 

• Cel-River Road at Paragon Way (at Bluetooth location E) 

• I-77 SB Ramps at Dave Lyle Boulevard (at Bluetooth location B) 

The traffic redistribution turning movement volumes are included the Build scenarios for years 2023 and 

2043.  Detailed information related to the Bluetooth O-D analysis and traffic redistribution estimation is 

included in Appendix C.  

3.2 Background Growth Rate 
To forecast future traffic analysis volumes, the regional travel demand model and historical SCDOT daily 

traffic data were used.  The Metrolina Regional Travel Demand Model (MRM) was used to obtain year 

2015, year 2025, and year 2045 model volumes to establish model growth rates. 

Additionally, twenty (20) years – 1999 to 2018 – of SCDOT historic traffic data were used to estimate 

historical growth in the study area. 

Study Area Growth Rate Selection: 

Upon review of the growth rates established from the regional travel demand model and SCDOT historic 

traffic data, exponential annual growth rates were selected and applied to 2019 existing traffic volumes 

within the study area.  Table 7 shows the study area growth rates selected for use in the analysis. 

Table 7:  Study Area Growth Rates 

 

3.3 Opening Year 2023 Traffic Volumes 
The opening year 2023 traffic volumes were developed for projected 2023 conditions by applying an 

annual growth rate to the existing traffic volumes and adding the estimated traffic redistribution from 

the adjacent interchanges, as well as the projected trip generation volumes of the proposed Panthers 

development. 

Study Area Roadway Opening Year 2023 Horizon Year 2043

Dave Lyle Boulevard

West of Interchange - SB Ramps
2.00% 0.50%

Dave Lyle Boulevard

East of Interchange - NB Ramps
2.50% 3.75%

Cherry Road 2.00% 2.00%

Celanese Road 2.00% 2.00%

Mainline (I-77) 2.00% 1.50%

Study Area Growth Rates
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3.3.1 New Interchange Traffic Redistribution (2023) 
As mentioned in a previous section, it is anticipated that the new interchange will attract traffic from the 

adjacent interchanges located to the north (Cherry Road and Celanese Road) and south (Dave Lyle 

Boulevard).  The traffic redistribution estimations were performed for existing conditions year 2019, and 

included in the background traffic growth calculations to reflect redistributed traffic in year 2023. 

Additional information related to the new interchange traffic redistribution analysis are included in 

Appendix D. 

3.3.2 Panthers Development Trip Generation (2023) 
The new development trip generation used in this IJR analysis for Opening Year 2023 was provided by 

the Carolina Panthers’ development team.  The growth rate was not applied to the supplied trip 

generation. It is assumed that 2023 volumes are only generated from General Office, Medical Office, 

and NFL Training Facility based on information provided by the developer’s traffic engineering team.  

The new development trip generation analysis is included in Appendix A. 

3.3.3 Trip Distribution (2023) 
Distribution of the site development traffic was also provided by the developer’s traffic engineering 

team.  The distribution associated with the proposed Panthers development was as follows: 

• 50% to and from the North along I-77

• 25% to and from the South along I-77

• 3% to and from the East across the new interchange

• 22% to and from surface streets west of I-77

Additional information related to the developer provided trip distribution is included in Appendix A. 

3.3.4 Opening Year 2023 Traffic Volume Development Summary 
Based upon the estimated trip generation of the Panthers development and considering the annual 

growth rate selected for year 2023, Opening Year 2023 AM and PM peak hour traffic volumes were 

developed for the No Build and Build interchange scenarios.  Volume development used in estimating 

future traffic are included in Appendix D.  Figures illustrating the proposed Opening Year AM and PM 

peak hour traffic volumes for the No Build and Build scenarios are shown in Figure 7 and Figure 8, 

respectively. 



NOT TO 
SCALE

I-77 at
Panthers IAR

Cherry 
Road

3

4

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p

1 2

I‐
7
7
 S
B
 O
n
 

R
am

p

924 (1,415)
14 (19)

98
0 

(1
,1

28
)

52
 (5

51
)

0 
(1

)
97

 (1
00

)
17

1 
(2

12
) 5 6

1

Figure
7

2023 No Build Peak Hour 
Traffic Volumes

2

3

4

5
6

(1,679) 2,631
(351) 399

188 (581)
589 (1,124)

35
0 

(3
11

)
2 

(6
)

(907) 1,061
(871) 1,668

741 (1,136)
121 (239)

(1,597) 1,696 
(225) 158

I‐
7
7
 N
B
 

R
am

p

667 (1,163)

(992) 895
(673) 871

(1,672) 1,126
(355) 162

899 (1,333)
135 (189)

(2
03

) 2
98

(2
) 0

(2
63

) 1
57

538 (576)
736 (1,319)

(482) 587
(1,975) 878

Celanese Road

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 O
n
 

R
am

p

Cherry 
Road

Dave Lyle  
Blvd

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 

O
n
 R
am

p

Dave Lyle  
Blvd

35
7 

(4
74

)
86

 (2
99

)
1 

(0
)

33
9 

(7
85

)

10
31

 (1
,5

83
)

2 
(0

)
70

 (6
8)

(3
62

) 3
40

I‐
7
7
 N
B
  

O
n
 R
am

p

I‐
7
7
 N
B
 

O
ff
 R
am

p
I‐
7
7
 N
B
 O
n
 

R
am

p

I‐
7
7
 N
B
 

R
am

p
s

I‐
7
7
 N
B
 O
ff
 

R
am

p



NOT TO 
SCALE

LEGEND

XX (XX)

Existing Laneage

AM (PM) Turning Movement

Existing Signal

Stop Control

I-77 at Panthers IAR Figure
8

1 2

3

4

5 6

Celanese Road

7
8

9

7

(9
) 2

(1
0)

 2
(0

) 0

2 (10)
357 (879)
57 (14)

(17) 3
(622) 620

(3) 12

One Carolina 
Drive

8

(1
0)

 2
(3

18
) 5

7
(3

69
) 9

0

One Carolina 
Drive

B
lu
e 

an
d 

Bl
ac

k
B
o
u
le
va
rd

9

(3
18

) 2
37

(1
6)

 5
1

106 (231)
31 (16)

(71) 152
(635) 375

One Carolina 
Drive

I‐
7
7
 N
B
 

R
am

p
s

2023 Build Peak Hour 
Traffic Volumes

Cherry 
Road

3

4

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p

1 2

I‐
7
7
 S
B
 O
n
 

R
am

p

1,374 (2,102)
21 (29)

1,
45

6 
(1

,6
76

)
24

 (7
90

)
0 

(2
)

96
 (1

22
)

5 6

(2,457) 3,866
(521) 594

129 (283)
875 (1,670)

52
0 

(4
62

)
3 

(1
0)

(1,322) 1,527
(1,257) 2,435

1,020 (1,329)
180 (355)

(1,950) 1,944
(242) 220

I‐
7
7
 N
B
 O
ff
 

R
am

p

946 (1,369)

(1,393) 1,154
(658) 895

(4,568) 2,857
(110) 121

1,659 (2,850)
88 (161)

(1
56

) 1
86

(5
) 0

(5
76

) 3
44

1,178 (1,263)
1,561 (2,855)

(1,057) 1,287
(4,328) 1,923

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 O
n
 

R
am

p

Cherry 
Road

Dave Lyle  
Blvd

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 

O
n
 R
am

p

Dave Lyle  
Blvd

I‐
7
7
 N
B
 

O
ff
 R
am

p

37
2 

(4
94

)
89

 (3
11

)
1 

(0
)

35
3 

(8
17

)

53
5 

(1
,1

28
)

3 
(0

)
10

5 
(1

01
)

25
4 

(3
15

)

(5
37

) 5
05

I‐
7
7
 N
B
  

R
am

p
s

I‐
7
7
 N
B
  

O
n
 R
am

p

7 
(2

)
24

 (6
)

9 
(2

)

I‐
7
7
 S
B

R
am

p
s

19
8 

(1
50

)
20

0 
(1

26
)

31
3 

(8
9)

31
 (1

6)

51 (16)
122 (467)
170 (66)

(293) 48
(321) 406
(12) 164

I‐
7
7
 N
B
 O
n
 

R
am

p

I‐
7
7
 N
B
 O
ff
 

R
am

p
H
ir
am

W
ay



Interchange Justification Report 
I-77 and Panthers Development 

Rock Hill, SC 

27 September 2020 

3.4 Horizon Year 2043 Traffic Volumes 
The Horizon Year 2043 traffic volumes were developed for projected 2043 conditions by applying an 

annual growth rate to the existing traffic volumes and adding the projected trip generation volumes 

provided by the developer’s traffic engineering team. 

3.4.1 New Interchange Traffic Redistribution (2043) 
As mentioned in a previous section, it is anticipated that the new interchange will attract traffic from the 

adjacent interchanges located to the north (Cherry Road and Celanese Road) and south (Dave Lyle 

Boulevard).  The traffic redistribution estimations were performed for existing conditions year 2019, and 

included in the background traffic growth calculations to reflect redistributed traffic in year 2043. 

Additional information related to the new interchange traffic redistribution analysis are included in 

Appendix D. 

3.4.2 Panthers Development Trip Generation (2043) 
The new development trip generation used in this IJR analysis for Horizon Year 2043 was provided by 

the Carolina Panthers’ development team. It is assumed that 2043 volumes include all development 

phases, based on information provided by the developer’s traffic engineering team. These 

developments include Multi Family Housing, Hotel, Research and Development Center, Retail, High 

Turnover Restaurant, and Quality Restaurant. 

The new development trip generation analysis is included in Appendix A. 

3.4.3 Trip Distribution (2043) 
Distribution of the site development traffic for Horizon Year 2043 was also provided by the developer’s 

traffic engineering team, and is consistent with the trip distribution used for the Opening Year 2023 

scenario.  The distribution associated with the proposed Panthers development was as follows: 

• 50% to and from the North along I-77

• 25% to and from the South along I-77

• 3% to and from the East across the new interchange

• 22% to and from surface streets west of I-77

Additional information related to the developer provided trip-distribution is included in Appendix A. 

3.4.4 Horizon Year 2043 Traffic Volume Development Summary 
Based upon the estimated trip generation of the Panthers development and considering the annual 

growth rate selected for year 2043, Horizon Year 2043 AM and PM peak hour traffic volumes were 

developed for the No Build and Build interchange scenarios.  Volume development used in estimating 

future traffic are included in Appendix D.  Figures illustrating the proposed Horizon Year AM and PM 

peak hour traffic volumes for the No Build and Build scenarios are shown in Figure 9 and Figure 10, 

respectively. 



NOT TO 
SCALE

I-77 at
Panthers IAR

Cherry 
Road

3

4

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p

1 2

I‐
7
7
 S
B
 O
n
 

R
am

p

1,374 (2,102)
21 (29)

1,
45

6 
(1

,6
76

)
12

6 
(8

42
)

0 
(2

)
14

5 
(1

48
)

5 6

1

Figure
9

2043 No Build Peak Hour 
Traffic Volumes

2

3

4

5
6

(2,495) 3,910
(521) 594

503 (307)
875 (1,670)

52
0 

(4
62

)
3 

(1
0)

(1,348) 1,576
(1,295) 2,479

1,159 (1,670)
180 (355)

(2,431) 2,534
(235) 235

I‐
7
7
 N
B
 

R
am

p

1,085 (1,710)

(1,532) 1,344
(1,000) 1,295

(4,568) 2,857
(934) 296

2,462 (3,331)
141 (197)

(6
37

) 9
89

(5
) 0

(5
76

) 3
44

1,178 (1,263)
1,614 (2,891)

(1,057) 1,287
(4,328) 1,923

Celanese Road

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 O
n
 

R
am

p

Cherry 
Road

Dave Lyle  
Blvd

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 

O
n
 R
am

p

Dave Lyle  
Blvd

I‐
7
7
 N
B
 

O
ff
 R
am

p

37
2 

(4
94

)
89

 (3
11

)
1 

(0
)

35
3 

(8
17

)

2,
44

1 
(2

,0
70

)
3 

(0
)0

10
5 

(1
01

)

25
4 

(3
15

)

(5
37

) 5
05

I‐
7
7
 N
B
  

O
n
 R
am

p

I‐
7
7
 N
B
 O
n
 

R
am

p

I‐
7
7
 N
B
 

R
am

p
s

I‐
7
7
 N
B
 O
ff
 

R
am

p



NOT TO 
SCALE

LEGEND

XX (XX)

Existing Laneage

AM (PM) Turning Movement

Existing Signal

Stop Control

I-77 at Panthers IAR Figure
10

Cherry 
Road

3

4

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p

1 2

I‐
7
7
 S
B
 O
n
 

R
am

p

924 (1,415)
14 (19)

98
0 

(1
,1

28
)

17
 (5

33
)

0 
(1

)
67

 (8
4)

17
1 

(2
12

) 5 6

(1,653) 2,601
(351) 399

87 (191)
589 (1,124)

35
0 

(3
11

)
2 

(6
)

(891) 1,031
(845) 1,638

687 (894)
121 (239)

(1,313) 1,308 
(163) 148

I‐
7
7
 N
B
 O
ff
 

R
am

p

637 (921)

(938) 776
(443) 602

(1,672) 1,126
(106) 117

686 (1,201)
84 (172)

(7
1)

 8
5

(2
) 0

(2
63

) 1
57

538 (576)
685 (1,302)

(482) 587
(1,975) 878

Celanese 
Road

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 O
n
 

R
am

p

Cherry 
Road

Dave Lyle  
Blvd

I‐
7
7
 S
B
 

O
ff
 R
am

p
I‐
7
7
 S
B
 

O
n
 R
am

p

Dave Lyle  
Blvd

35
7 

(4
74

)
86

 (2
99

)
1 

(0
)

33
9 

(7
85

)

36
0 

(7
59

)
2 

(0
)

70
 (6

8)

(3
62

) 3
40

I‐
7
7
 N
B
  

R
am

p
s

I‐
7
7
 N
B
  

O
n
 R
am

p

1 2

3

4

5 6

Celanese Road

7
8

9

2043 Build Peak Hour 
Traffic Volumes

7

(5
4)

 1
2

(5
4)

 1
2

(1
48

) 3
2

294 (166)
781 (1,251)
254 (99)

(67) 71
(1,144) 925

(22) 55

One Carolina 
Drive

8

(8
3)

 1
8

(7
61

) 1
52

(1
,3

00
) 3

07

One Carolina 
Drive

9

(7
42

) 8
36

(2
6)

 8
4

229 (405)
51 (26)

(171) 262
(1,945) 828

I‐
7
7
 N
B
 

R
am

p
s

H
ir
am

W
ay

18
 (3

1)
11

7 
(4

6)
67

 (2
77

) I‐
7
7
 S
B

R
am

p
s

40
0 

(3
00

)
54

6 
(2

91
)

1,
11

5 
(4

48
)

51
 (2

6)

84 (26)
366 (843)
615 (278)

(693) 127
(812) 733
(64) 164

I‐
7
7
 N
B
 O
ff
 

R
am

p

I‐
7
7
 N
B
 

O
ff
 R
am

p
I‐
7
7
 N
B
 O
n
 

R
am

p

One Carolina 
Drive

B
lu
e 

an
d 

Bl
ac

k 
B
o
u
le
va
rd



Interchange Justification Report 
I-77 and Panthers Development

Rock Hill, SC 

30 September 2020 

4 Capacity Analysis 
Using the projected Opening Year 2023 and Horizon Year 2045 traffic volumes for No Build and Build 

conditions of the proposed I-77 and Panthers interchange, capacity analyses were conducted for the 

study area freeway facilities and intersections using McTrans Highway Capacity Software (HCS) and 

Trafficware’s Synchro 10 software.  The Synchro analyses were conducted at a planning level and exact 

signal timings and phases will be determined during the design phase in accordance with the SCDOT 

Signal Design Guidelines. 

Interstate Freeway Analysis Methodology 

Based on HCM 2010, capacity analyses were performed, and levels of service were defined for each 

freeway segment and ramp merge or diverge in the study area.  The LOS of freeway segments is based 

on the density of vehicles, expressed in passenger cars per mile per lane.  Six levels of services are 

defined for each type of facility, from A (the best) to F (the worst).  These grades represent the 

perspective of drivers and are an indication of the comfort and convenience associated with driving. 

For basic freeway segments, LOS A represents free-flow operations where vehicles can easily maneuver 

within the traffic stream.  LOS B represents reasonably free flow, and free-flow speeds are maintained.  

LOS C provides flow with speeds at or near the free-flow speed of the freeway.  LOS D is the level at 

which speeds begin to decline slightly with flows increasing and density beginning to increase more 

quickly.  LOS E, at its highest density value, describes operation at capacity.  Operations at this level are 

volatile, because there are virtually no usable gaps in the traffic stream.  LOS F occurs when queues 

begin to form on the freeway as a result of a breakdown or bottleneck at a downstream point. 

For merging and diverging segments, LOS A represents unrestricted operation.  LOS B shows minimal 

levels of turbulence and noticeable merging and diverging maneuvers.  LOS C shows reduced average 

speed within the ramp influence area.  LOS D represents intrusive turbulence levels where virtually all 

vehicles slow down to accommodate merging or diverging maneuvers.  LOS E represents condition near 

or at capacity.  LOS F represents saturated conditions. 

HCS 2010 software, which emulates HCM 2010 methodology, was used to analyze the freeway ramp 

facilities, both merge and diverge, and the freeway mainline segments within the study area.  The 

following existing merge, diverge, and mainline segments are analyzed under AM and PM peak 

conditions for the existing and future scenarios as previously described.  Additionally, weaving segment 

analyses were performed for the CD road that connects the Cherry Road/Celanese Road interchanges. 

The LOS criteria for basic freeway segments, merge and diverge areas, and weaving segments are 

presented in Table 8. 
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Table 8:  Level-of-Service Control Delay Thresholds for Basic Freeway Segments, Merge and Diverge 

Areas, and Weaving Segments 

Interchange Intersection Analysis Methodology 

Capacity analyses at the signalized intersections within the study area were performed for the AM and 

PM peak hours using the Synchro Version 10.  The program uses methodologies contained in the 2000 

and 2010 editions of the Highway Capacity Manual (HCM) to determine the operating characteristics of 

an intersection.  Capacity is defined as the maximum number of vehicles that can pass over a particular 

road segment, or through a particular intersection, within a specified period of time under prevailing 

roadway, traffic, and control conditions. 

For signalized intersections, LOS is defined for the overall intersection operation, based on control delay, 

which includes initial deceleration delay, queue move-up time, stopped delay, and final acceleration 

delay. 

Table 9 lists the LOS control delay thresholds published in the Highway Capacity Manual (HCM) for 

signalized intersections.  It should be noted that HCM 2000 results output from this version of Synchro 

were used since HCM 2010 methodology only reports results for signalized intersections with strict 

NEMA phasing and HCM 6th methodology does not support particular roadway geometrics used in the 

alternatives analyzed.  Therefore, to remain consistent in our results, HCM 2000 results were used at all 

signalized intersections.  HCM 2010 results were used at unsignalized intersections.  

Level-of-Service

Basic Freeway Segment 

Density

(pc/mi/ln)

Merge and Diverge Areas 

Density

(pc/mi/ln)

Weaving Segment Density 

on C-D Roadways

(pc/mi/ln)

A ≤ 11 ≤ 10 ≤ 12

B > 11 - 18 > 10 - 20 > 12 - 24

C > 18 - 26 > 20 - 28 > 24 - 32

D > 26 - 35 > 28 - 35 > 32 - 36

E > 35 - 45 > 35 > 36

F
> 45 or

Demand Exceeds Capacity
Demand Exceeds Capacity Demand Exceeds Capacity

Level-of-Service Control Delay Thresholds for Basic Freeway Segments, Merge and Diverge Areas, and 

Weaving Segments
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Table 9:  Level-of-Service Delay Thresholds for Signalized and Unsignalized Intersections 

Intersection capacity analysis reports generated by Synchro 10 software are included in Appendix F and 

are briefly summarized later in this report. 

Signal timing plans provided by SCDOT for the existing signalized intersections are included in Appendix 
E. The existing cycle lengths, splits, and offsets used in the existing conditions analysis provide a true
representation of the current traffic conditions.  With growth in traffic through the design years
modeled, the timings will most likely be modified.  Therefore, to provide a better representation of true
comparison expected by the proposed interchange, these timings were optimized under all future year
conditions.

As part of the analyses, a peak hour factor of 0.90 was assumed for all future scenarios.  The heavy 
vehicle percentages used were based on those collected during data collection. 

Level-of-Service
Signalized Intersections

(sec/veh)

Unsignalized Intersections

(sec/veh)

A ≤ 10 ≤ 10

B > 10 - 20 > 10 - 15

C > 20 - 35 > 15 - 25

D > 35 - 55 > 25 - 35

E > 55 - 80 > 35 - 50

F
> 80 or

Demand Exceeds Capacity

> 50 or

Demand Exceeds Capacity

Level-of-Service Control Delay Thresholds for Signalized and Unsignalized 

Intersections
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4.1 Existing Year Analysis 
In an effort to establish the baseline conditions for the study area, an existing conditions (year 2019) 

evaluation was performed for the study area to include the I-77 freeway and interchange intersection 

capacity analyses through the interchanges at Celanese Road/Cherry Road and Dave Lyle Boulevard. 

4.1.1 Existing Freeway Facility Analysis 
The results of the freeway facility analyses considering the 2019 Existing conditions for the AM and PM 

peak hours are summarized in Table 10.   

Table 10:  Freeway Facility LOS Analysis Summary (2019 Existing) 

As shown in Table 10, the freeway analysis found that all sections of I-77 within the study area operate 

at LOS C or better during the AM and PM peak hours under year 2019 existing conditions. 

A weaving segment capacity analysis was performed for the weaving segments on the northbound CD 

road connecting the Cherry Road and Celanese Road interchanges.  The results of the weaving analysis 

are shown in Table 11. 

Table 11:  Weaving Segment LOS Analysis Summary (2019 Existing) 

As shown in Table 11, the weaving segment on the CD road between the Celanese Road loop ramps was 

found to operate at LOS E during the AM peak hour in year 2019.  The study area weaving sections were 

found to operate at LOS C or better during all other year 2019 Existing conditions scenarios. 

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road - 3,536 (6,037) 65.0 (64.5) 14.8 (24.6) FS B (C) - 5,108 (3,773) 65.0 (65.0) 21.3 (15.6) FS C (B)

On/Off North of Celanese 

Road/Cherry Road
1,687 (2,628) 3,536 (6,037) 60.9 (59.5) 8.7 (20.3) D A (C) 2,454 (1,618) 2,654 (2,155) 62.3 (64.5) 9.1 (0.4) M A (A)

At Celanese Road/Cherry Road - 1,849 (3,409) 65.0 (65.0) 7.7 (13.8) FS A (B) - 2,654 (2,155) 65.0 (65.0) 11.0 (8.9) FS B (A)

On/Off South of Celanese 

Road/Cherry Road
642 (772) 1,849 (3,409) 61.3 (60.5) 11.8 (17.6) M B (B) 797 (823) 3,451 (2,978) 59.8 (59.4) 19.8 (17.8) D B (B)

At Eden Terrace - 2,491 (4,181) 65.0 (65.0) 10.4 (16.9) FS A (B) - 3,451 (2,978) 65.0 (65.0) 14.4 (12.3) FS B (B)

On/Off North of  Dave Lyle 

Boulevard
723 (1,439) 2,491 (4,181) 61.6 (60.0) 16.5 (26.4) D B (C) 1,019 (961) 2,432 (2,017) 61.3 (61.5) 14.0 (11.9) M B (B)

At Dave Lyle Boulevard Road - 1,768 (2,742) 65.0 (65.0) 7.4 (11.1) FS A (B) - 2,432 (2,017) 65.0 (65.0) 10.1 (8.3) FS A (A)

On/Off South of Dave Lyle 

Boulevard
243 (330) 1,768 (2,742) 61.7 (61.1) 9.7 (13.3) M A (B) 228 (377) 2,660 (2,394) 63.9 (63.2) 12.0 (11.5) D B (B)

South of Dave Lyle Boulevard - 2,011 (3,072) 65.0 (65.0) 8.4 (12.4) FS A (B) - 2,660 (2,394) 65.0 (65.0) 11.1 (9.9) FS B (A)

I-77 Section

Northbound

AM (PM)

Southbound

AM (PM)

Freeway Facility LOS Analysis Summary (2019 Existing)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area

AM PM

I-77 NB CD road, between Cherry Road

NB On-Loop and Cherry Road NB Off-

Loop

B (19.9) B (16.3)

I-77 NB CD road, between Celanese

Road NB On-Loop and Celanese Road 

NB Off-Loop

E (39.8) C (24.4)

Weaving Segment LOS Analysis Summary

(2019 Existing)

Segment
LOS (Density [pc/mi/ln])
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4.1.2 Existing Intersection Analysis 
As part of the existing conditions intersection analyses, the existing turn lane geometry at the adjacent 

interchange ramp termini were used.  Additionally, the existing peak hour factors and heavy vehicle 

percentages were used where available. 

The results of the intersection analyses considering existing conditions are summarized in Table 12. 

Table 12:  AM and PM Peak Hour Intersection LOS Analysis Summary (2019) 

As shown in Table 12, the stop-controlled intersection of the I-77 SB ramps at Cherry Road was found to 

operate at LOS D in the AM peak hour, and LOS F in the PM peak hour.  All other intersections within the 

study area were found to operate at LOS C or better during the AM and PM peak hours. 

4.2 Opening Year 2023 Analyses 
For 2023 Build conditions, the proposed I-77 and Panthers interchange configuration is a Partial 

Cloverleaf E, which has two quadrants (southeast and northwest) that include off-ramps and dual-lane 

loop on-ramps providing for all interchange movements. 

4.2.1 Freeway Facility Analyses – 2023 No Build 
The results of the freeway facility analyses considering 2023 No Build conditions for the AM and PM 

peak hours are summarized in Table 13 and indicate that the study area freeway facilities are 

anticipated to operate at LOS D or better during the AM and PM peak hours.  The HCS analysis results 

reports for the freeway facility analyses for 2023 No Build conditions are included in Appendix G. 

Control Type

AM PM

I-77 NB & Celanese Road Stop Controlled C/15.2 C/24.2

I-77 SB & Celanese Road Signalized A/9.6 C/32.1

I-77 SB & Cherry Road Signalized D/41.6 F/132.9

I-77 NB & Dave Lyle Boulevard Signalized C/23.1 C/24.1

I-77 SB & Dave Lyle Boulevard Signalized B/16.9 B/18.2

Intersection

Level of Service/Delay 

(seconds)

AM and PM Peak Hour Intersection LOS Analysis Summary (2019)



Interchange Justification Report 
I-77 and Panthers Development

Rock Hill, SC 

35 September 2020 

Table 13:  Freeway Facility LOS Analysis Summary (2023 No Build) 

A weaving segment capacity analysis was performed for the weaving segments on the northbound CD 

road connecting the Cherry Road and Celanese Road interchanges.  The results of the weaving analysis 

for the 2023 No Build conditions are shown in Table 14. 

Table 14:  Weaving Segment LOS Analysis Summary (2023 No Build) 

As shown in Table 14, the weaving segment on the CD road between the Celanese Road loop ramps is 

anticipated to operate at LOS F during the AM peak hour under the 2023 No Build conditions, due to the 

volume to capacity (V/C) ratio being greater than 1.0.  The study area weaving sections are anticipated 

to operate at LOS D or better during all other year 2023 No Build conditions scenarios. 

4.2.2 Freeway Facility Analyses – 2023 Build 
The results of the freeway facility analyses considering 2023 Build conditions for the AM and PM peak 

hours are summarized in Table 15 and indicate that the study area freeway facilities are anticipated to 

operate at LOS D or better during the AM and PM peak hours under the year 2023 Build conditions.  The 

HCS analysis results reports for the freeway facility analyses for 2023 Build conditions are included in 

Appendix G. 

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road - 4,234 (6,639) 65.0 (61.5) 19.1 (30.9) FS C (D) - 5,616 (4,470) 64.2 (65.0) 25.5 (20.1) FS C (C )

On/Off North of Celanese 

Road/Cherry Road
2,233 (2,949) 4,234 (6,639) 54.3 (52.6) 15.9 (26.8) D B (C ) 2,727 (2,125) 2,889 (2,345) 58.1 (63.0) 13.8 (6.4) M B (A)

At Celanese Road/Cherry Road - 2,001 (3,690) 65.0 (65.0) 9.0 (16.2) FS A (B) - 2,889 (2,354) 65.0 (65.0) 13.0 (10.5) FS B (A)

On/Off South of Celanese 

Road/Cherry Road
695 (836) 2,001 (3,690) 58.8 (58.0) 13.6 (20.5) M B (C ) 863 (891) 3,752 (3,236) 53.1 (53.1) 22.8 (20.6) D C (C )

At Eden Terrace - 2,696 (4,526) 65.0 (65.0) 12.2 (19.9) FS B (C ) - 3,752 (3,236) 65.0 (65.0) 16.8 (14.5) FS B (B)

On/Off North of  Dave Lyle Boulevard 783 (1,558) 2,696 (4,526) 56.3 (54.5) 18.6 (30.4) D B (D) 1,125 (1,061) 2,627 (2,175) 59.1 (59.4) 16.5 (14.3) M B (B)

At Dave Lyle Boulevard - 1,913 (2,968) 65.0 (65.0) 8.6 (13.1) FS A (B) - 2,627 (2,175) 65.0 (65.0) 11.8 (9.8) FS B (A)

On/Off South of Dave Lyle Boulevard 298 (544) 1,913 (2,968) 58.6 (58.2) 11.2 (16.8) M B (B) 455 (468) 3,082 (2,643) 57.1 (57.1) 16.0 (14.1) D B (B)

South of Dave Lyle Boulevard - 2,211 (3,512) 65.0 (65.0) 10.0 (15.5) FS A (B) - 3,082 (2,643) 65.0 (65.0) 13.8 (11.9) FS B (B)

I-77 Section

Northbound

AM (PM)

Southbound

AM (PM)

Freeway Facility LOS Analysis Summary (2023 No Build)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area

AM PM

I-77 NB CD road, between Cherry Road

NB On-Loop and Cherry Road NB Off-

Loop

C (24.4) C (25.2)

I-77 NB CD road, between Celanese

Road NB On-Loop and Celanese Road 

NB Off-Loop

F1 D (34.8)

Weaving Segment LOS Analysis Summary

(2023 No Build)

Segment
LOS (Density [pc/mi/ln])

Note:  1 v/c ratio greater than 1.0
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Table 15:  Freeway Facility LOS Analysis Summary (2023 Build) 

A weaving segment capacity analysis was performed for the weaving segments on the northbound CD 

road connecting the Cherry Road and Celanese Road interchanges.  The results of the weaving analysis 

for the 2023 No Build conditions are shown in Table 16. 

Table 16:  Weaving Segment LOS Analysis Summary (2023 Build) 

As shown in Table 16, the weaving segment on the CD road between the Celanese Road loop ramps is 

anticipated to operate at LOS F during the AM peak hour under the 2023 Build conditions, due to the 

volume to capacity (V/C) ratio being greater than 1.0.  The study area weaving sections are anticipated 

to operate at LOS C or better during all other year 2023 Build conditions scenarios.  The LOS 

improvement versus the 2023 No Build scenario can likely be attributed to the traffic redistribution 

volume reduction within the weaving section associated with the proposed new interchange, as well as 

a new access point for Panthers development traffic. 

To more easily compare the results between scenarios, Table 17 shows the comparison of 2023 No Build 

and Build scenarios for the freeway facility analysis. 

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road - 4,234 (6,639) 65.0 (61.5) 19.1 (30.9) FS C (D) - 5,616 (4,470) 64.2 (65.0) 25.5 (20.1) FS C (C )

On/Off North of Celanese 

Road/Cherry Road
1,491 (2,568) 4,234 (6,639) 56.1 (53.5) 10.4 (24.1) D B (C ) 2,321 (1,474) 3,295 (2,996) 60.0 (64.0) 11.9 (3.4) M B (A)

At Celanese Road/Cherry Road - 2,743 (4,071) 65.0 (65.0) 12.4 (17.9) FS B (B) - 3,295 (2,996) 65.0 (65.0) 14.8 (13.4) FS B (B)

On/Off South of Celanese 

Road/Cherry Road
695 (616) 2,743 (4,071) 58.6 (58.1) 16.3 (20.1) M B (C ) 863 (891) 4,158 (3,887) 53.1 (53.1) 24.6 (23.4) D C (C )

Between On/Off South of Celanese 

Road/Cherry Road and On/Off North 

of One Carolina Drive

- 3,438 (4,687) 65.0 (65.0) 15.5 (20.6) FS B (C ) - 4,158 (3,887) 65.0 (65.0) 18.7 (17.4) FS C (B)

On/Off North of One Carolina Drive 742 (381) 3,438 (4,687) 56.4 (57.3) 9.1 (13.2) D A (B) 406 (651) 3,752 (3,236) 57.8 (57.8) 16.8 (17.0) M B (B)

At One Carolina Drive - 2,696 (4,306) 65.0 (65.0) 12.2 (19.0) FS B (C ) - 3,752 (3,236) 65.0 (65.0) 16.8 (14.5) FS B (B)

On/Off South of One Carolina Drive 156 (627) 2,696 (4,306) 58.3 (57.4) 11.0 (20.4) M B (C ) 288 (334) 4,040 (3,570) 57.5 (57.4) 19.9 (18.1) D B (B)

Between On/Off South of One 

Carolina Drive and On/Off North of 

Dave Lyle Boulevard

- 2,852 (4,933) 65.0 (65.0) 12.9 (21.7) FS B (C ) - 4,040 (3,570) 65.0 (65.0) 18.1 (16.0) FS C (B)

On/Off North of  Dave Lyle Boulevard 783 (1,558) 2,852 (4,933) 56.3 (54.5) 19.2 (32.1) D B (D) 1,125 (1,061) 2,915 (2,509) 59.0 (59.3) 17.6 (15.5) M B (B)

At Dave Lyle Boulevard - 2,069 (3,375) 65.0 (65.0) 9.3 (14.9) FS A (B) - 2,915 (2,509) 65.0 (65.0) 13.1 (11.3) FS B (B)

On/Off South of Dave Lyle Boulevard 142 (137) 2,069 (3,375) 58.6 (58.4) 10.4 (14.9) M B (B) 167 (134) 3,082 (2,643) 57.8 (57.8) 14.4 (12.3) D B (B)

South of Dave Lyle Boulevard - 2,211 (3,512) 65.0 (65.0) 10.0 (15.5) FS A (B) - 3,082 (2,643) 65.0 (65.0) 13.8 (11.9) FS B (B)

I-77 Section

Northbound

AM (PM)

Southbound

AM (PM)

Freeway Facility LOS Analysis Summary (2023 Build)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area

AM PM

I-77 NB CD road, between Cherry Road

NB On-Loop and Cherry Road NB Off-

Loop

B (20.3) B (16.4)

I-77 NB CD road, between Celanese

Road NB On-Loop and Celanese Road 

NB Off-Loop

F1 C (28.6)

Weaving Segment LOS Analysis Summary

(2023 Build)

Segment
LOS (Density [pc/mi/ln])

Note:  1 v/c ratio greater than 1.0
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Table 17:  2023 Opening Year Freeway Facility LOS Summary Comparison 

4.2.3 Intersection Analyses – 2023 No Build and Build 
As part of the 2023 No Build and Build analyses, the existing geometry at the adjacent interchanges 

were used.  Additionally, a peak hour factor of 0.90 and the existing heavy vehicle percentages were 

used where available.  For the proposed new interchange intersections, a heavy vehicle percentage of 

2.0% was assumed. 

The results of the intersection analyses considering 2023 No Build and 2023 Build conditions are 

summarized in Table 18. 

Table 18:  AM and PM Peak Hour Intersection LOS Analysis Summary (2023) 

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road 19.1 (30.9) FS C (D) 19.1 (30.9) FS C (D) 25.5 (20.1) FS C (C ) 25.5 (20.1) FS C (C )

On/Off North of Celanese 

Road/Cherry Road
15.9 (26.8) D B (C ) 10.4 (24.1) D B (C ) 13.8 (6.4) M B (A) 11.9 (3.4) M B (A)

At Celanese Road/Cherry Road 9.0 (16.2) FS A (B) 12.4 (17.9) FS B (B) 13.0 (10.5) FS B (A) 14.8 (13.4) FS B (B)

On/Off South of Celanese 

Road/Cherry Road
13.6 (20.5) M B (C ) 16.3 (20.1) M B (C ) 22.8 (20.6) D C (C ) 24.6 (23.4) D C (C )

Between On/Off South of Celanese 

Road/Cherry Road and On/Off North 

of One Carolina Drive

- - - 15.5 (20.6) FS B (C ) - - - 18.7 (17.4) FS C (B)

On/Off North of One Carolina Drive - - - 9.1 (13.2) D A (B) - - - 16.8 (17.0) M B (B)

At One Carolina Drive 12.2 (19.9) FS B (C ) 12.2 (19.0) FS B (C ) 16.8 (14.5) FS B (B) 16.8 (14.5) FS B (B)

On/Off South of One Carolina Drive - - - 11.0 (20.4) M B (C ) - - - 19.9 (18.1) D B (B)

Between On/Off South of One 

Carolina Drive and On/Off North of 

Dave Lyle Boulevard

- - - 12.9 (21.7) FS B (C ) - - - 18.1 (16.0) FS C (B)

On/Off North of  Dave Lyle Boulevard 18.6 (30.4) D B (D) 19.2 (32.1) D B (D) 16.5 (14.3) M B (B) 17.6 (15.5) M B (B)

At Dave Lyle Boulevard 8.6 (13.1) FS A (B) 9.3 (14.9) FS A (B) 11.8 (9.8) FS B (A) 13.1 (11.3) FS B (B)

On/Off South of Dave Lyle Boulevard 11.2 (16.8) M B (B) 10.4 (14.9) M B (B) 16.0 (14.1) D B (B) 14.4 (12.3) D B (B)

South of Dave Lyle Boulevard 10.0 (15.5) FS A (B) 10.0 (15.5) FS A (B) 13.8 (11.9) FS B (B) 13.8 (11.9) FS B (B)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area

2023 Freeway Facility LOS Analysis Summary Comparison

I-77 Section

2023 No Build  

Southbound AM(PM)

2023 Build  

Southbound AM(PM)

2023 No Build  

Northbound AM(PM)

2023 Build  

Northbound AM(PM)

2023 No 

Build

 2023 

Build

2023 No 

Build

 2023 

Build

I-77 NB & Celanese Road Stop Controlled C/18.3 C/18.3 E/40.3 E/40.0

I-77 SB & Celanese Road Signalized B/17.6 B/13.1 D/43.2 D/42.2

I-77 SB & Cherry Road Signalized F/138.2 E/68.4 F/157.9 E/63.2

I-77 NB & One Carolina Drive Signalized - B/11.8 - B/10.3

I-77 SB/Blue and Black Boulevard  & One Carolina Drive Signalized - C/34.7 - C/22.1

One Carolina Drive & Hiram Way Signalized - B/11.2 - A/7.5

I-77 NB & Dave Lyle Boulevard Signalized C/20.5 B/15.9 C/26.8 C/25.1

I-77 SB & Dave Lyle Boulevard Signalized B/15.2 B/16.4 D/49.4 D/49.7

Level of Service/Delay (seconds)

AM PM
Intersection

AM and PM Peak Hour Intersection LOS Analysis Summary (2023)

Control Type
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As shown in Table 18, the intersection of the I-77 SB ramps at Cherry Road is anticipated to operate at 

LOS F during the AM and PM peak hours for the year 2023 No Build scenario, and LOS E in the 2023 

Build scenario.  This improvement can likely be attributed to the reduction in traffic at this interchange 

as a result of the new interchange access point being implemented.  In the Build scenario, the proposed 

interchange intersections are anticipated to operate at LOS C or better during the peak hours, and all 

other intersections are anticipated to operate similarly or at an improved LOS as compared to the No 

Build scenario. 

4.3 Horizon Year 2043 Analyses 
For 2023 Build conditions, the proposed I-77 and Panthers interchange configuration is a Partial 

Cloverleaf E, which has two quadrants (southeast and northwest) that include off-ramps and dual-lane 

loop on-ramps providing for all interchange movements. 

4.3.1 Freeway Facility Analyses – 2043 No Build 
The results of the freeway facility analyses considering 2043 No Build conditions for the AM and PM 

peak hours are summarized in Table 19.  The HCS analysis results reports for the freeway facility 

analyses for 2043 No Build conditions are included in Appendix G. 

Table 19:  Freeway Facility LOS Analysis Summary (2043 No Build) 

As shown in Table 19, the southbound basic freeway segment and diverge segment north of Celanese 

Road are anticipated to operate at LOS F for the year 2043 No Build conditions.  Additionally, the 

northbound basic freeway segment and merge segment north of Celanese Road are anticipated to 

operate at LOS F during the AM peak hour—it should be noted that the average speed in this merge 

area could not be calculated in the HCS software, likely due to the excessive traffic volume in this 

segment.  The southbound diverge segment at Dave Lyle Boulevard is anticipated to operate at LOS E in 

the PM peak hour for the year 2043 No Build conditions.  The increases in density and degraded LOS at 

these locations are likely attributed to the high growth rates expected in the area used to develop the 

year 2043 No Build volumes, as well as the addition of Panthers development traffic on existing 

interchanges. 

A weaving segment capacity analysis was performed for the weaving segments on the northbound CD 

road connecting the Cherry Road and Celanese Road interchanges.  The results of the weaving analysis 

for the 2043 No Build conditions are shown in Table 20. 

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road - 6,617 (9,242) 60.9 (43.1) 31.8 (61.4) FS D (F) - 8,709 (7,630) 46.6 (55.3) 54.5 (40.2) FS F (E )

On/Off North of Celanese 

Road/Cherry Road
4,275 (4,839) 6,617 (9,242) 49.4 (48.1) 37.2 (47.3) D F (F) 4,276 (4,119) 4,433 (3,511) Error (19.0) 32.4 (27.1) M F (C )

At Celanese Road/Cherry Road - 2,342 (4,403) 65.0 (65.0) 10.6 (19.4) FS A (C ) - 4,433 (3,511) 65.0 (65.0) 19.9 (15.8) FS C (B)

On/Off South of Celanese 

Road/Cherry Road
1,033 (1,242) 2,342 (4,403) 58.4 (56.6) 17.6 (26.4) M B (C ) 1,282 (1,324) 5,715 (4,835) 52.1 (52.1) 33.7 (29.9) D D (D)

At Eden Terrace - 3,375 (5,645) 65.0 (64.3) 15.2 (25.1) FS B (C ) - 5,715 (4,835) 64.0 (65.0) 26.1 (21.7) FS D (C )

On/Off North of  Dave Lyle Boulevard 815 (1,622) 3,375 (5,645) 56.3 (54.4) 21.7 (35.5) D C (E ) 2,465 (2,325) 3,250 (2,510) 53.6 (56.3) 29.9 (25.9) M D (C )

At Dave Lyle Boulevard - 2,560 (4,023) 65.0 (65.0) 11.5 (17.7) FS B (B) - 3,250 (2,510) 65.0 (65.0) 14.6 (11.3) FS B (B)

On/Off South of Dave Lyle Boulevard 438 (1,131) 2,560 (4,023) 58.4 (56.8) 14.7 (25.4) M B (C ) 1,333 (1,218) 4,583 (3,728) 55.0 (55.3) 27.4 (22.9) D C (C )

South of Dave Lyle Boulevard - 2,998 (5,154) 65.0 (64.9) 13.5 (22.7) FS B (C ) - 4,583 (3,728) 65.0 (65.0) 20.6 (16.7) FS C (B)

I-77 Section

Northbound

AM (PM)

Southbound

AM (PM)

Freeway Facility LOS Analysis Summary (2043 No Build)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area
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Table 20:  Weaving Segment LOS Analysis Summary (2043 No Build) 

 

As shown in Table 20, the weaving segments on the CD road between the Cherry Road and Celanese 

Road loop ramps are anticipated to operate at LOS F during the AM and PM peak hours under the 2043 

No Build conditions, due to the high growth rates expected in the area and the addition of Panthers 

development traffic onto the existing interchanges. 

4.3.2 Freeway Facility Analyses – 2043 Build 
The results of the freeway facility analyses considering 2043 Build conditions for the AM and PM peak 

hours are summarized in Table 21.  The HCS analysis results reports for the freeway facility analyses for 

2043 Build conditions are included in Appendix G. 

Table 21:  Freeway Facility LOS Analysis Summary (2043 Build) 

  

As shown in Table 21, the southbound basic freeway segment and diverge segment north of Celanese 

Road are anticipated to operate at LOS F in the PM peak hour for the year 2043 Build conditions.  It 

should be noted that both of these locations are also anticipated to operate at LOS F under 2043 No 

Build conditions. 

AM PM

I-77 NB CD road, between Cherry Road 

NB On-Loop and Cherry Road NB Off-

Loop

F (46.0) F1

I-77 NB CD road, between Celanese 

Road NB On-Loop and Celanese Road 

NB Off-Loop

F1 F1

Weaving Segment LOS Analysis Summary

(2043 No Build)

Segment
LOS (Density [pc/mi/ln])

Note:  1 v/c ratio greater than 1.0

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

Ramp 

Volume 

[veh/hr]

Mainline 

Volume 

[veh/hr]

Average 

Speed 

[mph]

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road - 6,617 (9,242) 60.9 (43.1) 31.8 (61.4) FS D (F) - 8,709 (7,630) 46.6 (55.3) 54.5 (40.2) FS F (E )

On/Off North of Celanese 

Road/Cherry Road
2,163 (3,773) 6,617 (9,242) 54.4 (50.7) 21.6 (39.5) D C (F) 3,397 (2,148) 5,312 (5,482) 13.7 (53.0) 28.3 (18.0) M F (B)

At Celanese Road/Cherry Road - 4,454 (5,469) 65.0 (64.6) 20.1 (24.2) FS C (C) - 5,312 (5,482) 64.7 (64.4) 23.9 (24.8) FS C (C )

On/Off South of Celanese 

Road/Cherry Road
1,033 (761) 4,454 (5,469) 56.9 (56.7) 25.3 (26.3) M C (C ) 1,282 (1,324) 6,594 (6,806) 52.1 (52.1) 37.5 (38.5) D E (E )

Between On/Off South of Celanese 

Road/Cherry Road and On/Off North 

of One Carolina Drive

- 5,487(6,230) 64.4 (62.9) 25.0 (28.3) FS C (D) - 6,594 (6,806) 61.1 (60.1) 31.5 (33.0) FS D (D)

On/Off North of One Carolina Drive 2,112 (1,066) 5,487(6,230) 53.2 (55.7) 24.3 (19.3) D C (B) 879 (1,971) 5,715 (4,835) 55.2 (50.8) 27.9 (33.7) M C (D)

At One Carolina Drive - 3,375 (5,164) 65.0 (64.9) 15.2 (22.8) FS B (C ) - 5,715 (4,835) 64.0 (65.0) 26.1 (21.7) FS D (C )

On/Off South of One Carolina Drive 363 (1,480) 3,375 (5,164) 58.0 (53.6) 15.2 (30.5) M B (D) 920 (768) 6,635 (5,603) 56.0 (56.4) 34.7 (29.3) D D (D)

Between On/Off South of One 

Carolina Drive and On/Off North of 

Dave Lyle Boulevard

- 3,738 (6,644) 65.0 (61.4) 16.8 (30.9) FS B (D) - 6,635 (5,603) 60.9 (64.2) 31.8 (25.4) FS D (C )

On/Off North of  Dave Lyle Boulevard 815 (1,622) 3,738 (6,644) 56.3 (54.4) 23.3 (39.8) D C (E ) 2,465 (2,325) 4,170 (3,278) 50.1 (54.6) 33.2 (28.7) M D (D)

At Dave Lyle Boulevard - 2,923 (5,022) 65.0 (65.0) 13.2 (22.1) FS B (C ) - 4,170 (3,278) 65.0 (65.0) 18.7 (14.7) FS C (B)

On/Off South of Dave Lyle Boulevard 75 (132) 2,923 (5,022) 58.5 (57.8) 13.0 (20.7) M B (C ) 413 (450) 4,583 (3,728) 57.2 (57.1) 22.3 (18.7) D C (B)

South of Dave Lyle Boulevard - 2,998 (5,154) 65.0 (64.9) 13.5 (22.7) FS B (C ) - 4,583 (3,728) 65.0 (65.0) 20.6 (16.7) FS C (B)

I-77 Section

Northbound

AM (PM)

Southbound

AM (PM)

Freeway Facility LOS Analysis Summary (2043 Build)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area
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The southbound Dave Lyle Boulevard diverge segment is anticipated to operate at LOS E in the PM peak 

hour for the year 2043 Build conditions, which is consistent with the year 2043 No Build scenario and is 

likely attributed to the increased traffic on the I-77 mainline. 

Additionally, the northbound basic freeway segment and merge segment north of Celanese Road are 

anticipated to operate at LOS F during the AM and PM peak hours. 

All merge and diverge segments associated with the proposed One Carolina Drive interchange are 

anticipated to operate at LOS D or better under year 2043 Build conditions. 

A weaving segment capacity analysis was performed for the weaving segments on the northbound CD 

road connecting the Cherry Road and Celanese Road interchanges.  The results of the weaving analysis 

for the 2043 Build conditions are shown in Table 22. 

Table 22:  Weaving Segment LOS Analysis Summary (2043 Build) 

As shown in Table 22, the weaving segment on the CD road between the Celanese Road loop ramps is 

anticipated to operate at LOS F during the AM and PM peak hours 2043 Build conditions.  The weaving 

section at the Cherry Road Northbound CD is anticipated to operate at LOS D or better during the peak 

hours under year 2043 Build conditions.  As compared to the year 2043 No Build conditions, the 

operations at these weaving locations are improved as a result of the traffic redistribution reduction 

associated with the new interchange.  

To more easily compare the results between scenarios, Table 23 shows the comparison of 2043 No Build 

and Build scenarios for the freeway facility analysis. 

AM PM

I-77 NB CD road, between Cherry Road

NB On-Loop and Cherry Road NB Off-

Loop

D (32.6) C (26.0)

I-77 NB CD road, between Celanese

Road NB On-Loop and Celanese Road 

NB Off-Loop

F1 F (40.5)

Weaving Segment LOS Analysis Summary

(2043 Build)

Segment
LOS (Density [pc/mi/ln])

Note:  1 v/c ratio greater than 1.0
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Table 23:  2043 Horizon Year Freeway Facility LOS Summary Comparison 

As shown in Table 23, the freeway facilities are anticipated to operate at similar or improved Levels of 

Service in the Build analyses—with the exception of the northbound diverge at the Celanese 

Road/Cherry Road off ramp.  The increase in density at this location is likely attributed to the 

redistribution of traffic to the mainline by utilizing the One Carolina Drive northbound on ramp instead 

of the Cherry Road/Celanese Road northbound on ramp.  In order to maintain LOS D at this location in 

the 2043 Build scenario, the northbound off ramp at the Celanese Road/Cherry Road interchange would 

require lengthening the existing 300 foot deceleration length to a minimum of 600 feet.  However, the 

deceleration length at this diverge area is constrained by the Eden Terrace overpass bridge which is 

located approximately 450 feet from the existing marked gore and does not have sufficient lateral width 

to accept an additional northbound auxiliary lane under the bridge structure.  Due to these constraints, 

a full replacement of the Eden Terrace overpass bridge would be required to implement the above 

mentioned improvements. 

4.3.3 Intersection Analyses – 2043 No Build and Build 
As part of the 2043 No Build and Build analyses, the existing geometry at the adjacent interchanges 

were used.  Additionally, a peak hour factor of 0.90 and the existing truck percentages were used where 

heavy vehicle data were available.  For the proposed new interchange intersections, a heavy vehicle 

percentage of 2.0% was assumed. 

The results of the intersection analyses considering 2043 No Build and 2043 Build conditions are 

summarized in Table 24. 

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

Density 

[pc/mi/ln]
Type1 LOS

North of Celanese Road 31.8 (61.4) FS D (F) 31.8 (61.4) FS D (F) 54.5 (40.2) FS F (E ) 54.5 (40.2) FS F (E )

On/Off North of Celanese 

Road/Cherry Road
37.2 (47.3) D F (F) 21.6 (39.5) D C (F) 32.4 (27.1) M F (C ) 28.3 (18.0) M F (B)

At Celanese Road/Cherry Road 10.6 (19.4) FS A (C ) 20.1 (24.2) FS C (C) 19.9 (15.8) FS C (B) 23.9 (24.8) FS C (C )

On/Off South of Celanese 

Road/Cherry Road
17.6 (26.4) M B (C ) 25.3 (26.3) M C (C ) 33.7 (29.9) D D (D) 37.5 (38.5) D E (E )

Between On/Off South of Celanese 

Road/Cherry Road and On/Off North 

of One Carolina Drive

- - - 25.0 (28.3) FS C (D) - - - 31.5 (33.0) FS D (D)

On/Off North of One Carolina Drive - - - 24.3 (19.3) D C (B) - - - 27.9 (33.7) M C (D)

At One Carolina Drive 15.2 (25.1) FS B (C ) 15.2 (22.8) FS B (C ) 26.1 (21.7) FS D (C ) 26.1 (21.7) FS D (C )

On/Off South of One Carolina Drive - - - 15.2 (30.5) M B (D) - - - 36.3 (30.9) D D (D)

Between On/Off South of One 

Carolina Drive and On/Off North of 

Dave Lyle Boulevard

- - - 16.8 (30.9) FS B (D) - - - 31.8 (25.4) FS D (C )

On/Off North of  Dave Lyle Boulevard 21.7 (35.5) D C (E ) 23.3 (39.8) D C (E ) 29.9 (25.9) M D (C ) 33.2 (28.7) M D (D)

At Dave Lyle Boulevard 11.5 (17.7) FS B (B) 13.2 (22.1) FS B (C ) 14.6 (11.3) FS B (B) 18.7 (14.7) FS C (B)

On/Off South of Dave Lyle Boulevard 14.7 (25.4) M B (C ) 13.0 (20.7) M B (C ) 27.4 (22.9) D C (C ) 22.3 (18.7) D C (B)

South of Dave Lyle Boulevard 13.5 (22.7) FS B (C ) 13.5 (22.7) FS B (C ) 20.6 (16.7) FS C (B) 20.6 (16.7) FS C (B)

2043 Freeway Facility LOS Analysis Summary Comparison

I-77 Section

2043 Build  

Southbound AM(PM)

Note:  1FS = Basic Freeway Segment, D = Diverge Area, M = Merge Area

2043 No Build  

Southbound AM(PM)

2043 Build  

Northbound AM(PM)

2043 No Build  

Northbound AM(PM)
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Table 24:  AM and PM Peak Hour Intersection LOS Analysis Summary (2043) 

As shown in Table 24, the intersection of the I-77 SB ramps at Cherry Road and Celanese Road are 

anticipated to operate at LOS F during the AM and PM peak hours for the year 2043 No Build scenarios.  

For the 2043 Build scenario, these locations are anticipated to have improved operations likely as a 

result of traffic redistribution reduction and the addition of the new interchange for Panthers 

development traffic.  In the Build scenario, the proposed interchange intersections are anticipated to 

operate at LOS D or better during the peak hours, and all other intersections are anticipated to operate 

similarly or at an improved LOS as compared to the No Build scenario. 

In an effort to assess if there are any expected queue spillbacks onto I-77 as a result of the new 

interchange and associated development, SimTraffic 95th percentile queues were reviewed and are 

provided for horizon year 2043 in Table 25. 

Table 25:  AM and PM Peak Hour Intersection 95th Percentile Queueing Summary (2043) 

As shown in Table 25, no queues spillback onto the interstate during the AM and PM peak hours.  As no 

spillbacks were found in the year 2043 results, the results for year 2023 are not specifically mentioned 

here, but are included in the Appendix.  The 95th percentile queuing analysis was not performed for the 

adjacent interchanges as it is expected that the traffic redistribution associated with the addition of the 

One Carolina Drive interchange will reduce queuing at those locations. 

2043 No 

Build

 2043 

Build

2043 No 

Build

 2043 

Build

I-77 NB & Celanese Road Stop Controlled F/105.7 F/105.3 F/450.3 F/441.9

I-77 SB & Celanese Road Signalized F/101.7 F/80.5 F/194.4 F/179.0

I-77 SB & Cherry Road Signalized F/607.6 D/49.9 F/469.8 F/195.1

I-77 NB & One Carolina Drive Signalized - C/24.6 - B/17.3

I-77 SB/Blue and Black Boulevard  & One Carolina Drive Signalized - D/40.7 - D/52.6

One Carolina Drive & Hiram Way Signalized - C/21.6 - C/23.6

I-77 NB & Dave Lyle Boulevard Signalized F/256.1 F/158.5 F/454.2 F/438.6

I-77 SB & Dave Lyle Boulevard Signalized F/87.3 F/91.4 F/363.1 F/372.2

Intersection

Level of Service/Delay (seconds)

AM PM

AM and PM Peak Hour Intersection LOS Analysis Summary (2043)

Control Type

EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

One Carolina Drive at I-77 NB Ramps - 138' 24' 90' 123' - 267' - 0' - - -

One Carolina Drive  at I-77 SB Ramps 90 317' 117' 260' 119' 0' 42' 103' 68' 69' 196' 143'

One Carolina Drive at I-77 NB Ramps - 206' 83' 61' 218' - 248' - 0' - - -

One Carolina Drive  at I-77 SB Ramps 315 309' 71' 401' 717' 157' 262' 392' 349' 51' 321' 197'

AM Peak Hour

PM Peak Hour

2043 Build

2043 Build

SimTraffic 95th Percentile Queue At One Carolina Drive Signal System

Intersection Condition
EB WB NB SB 
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5 Interstate Crash History Analysis 
A crash history analysis was performed as part of the proposed One Carolina Drive IJR.  Historic crash data 

were obtained for the segment of I-77 from mile marker 78.0 to mile marker 82.0.  For this analysis, the 

extents of the crash data were reduced to cover from mile marker 79.0 (I-77 at Dave Lyle Boulevard 

interchange) to mile marker 81.5 (I-77 at Cherry Road interchange). The mainline interstate crashes are 

summarized as part of the IJR development. In this section, I-77 is an 8-lane divided interstate system with 

a posted speed limit of 60 mph. 

For this analysis, three and a half (3.5) years (1/1/2016 to 6/30/2019) of crash data were provided by 

SCDOT. These crash data were reviewed with an intent to quantify the types and severity of crashes and 

identify trends and potential safety issues.  

Overall, a total of 291 crashes were recorded during the 3.5 year analysis period. Crashes were reviewed 

based on temporal trends, severity, surface condition, lighting condition, and manner of collision. Most 

crashes occurred during year 2016 accounting for 126 crashes (43%). Upon further review, it was 

discovered that the I-77 bridge crossing the Catawba River (north of the study area) was undergoing 

emergency deck improvements in year 2016, which likely contributed to the increase in crashes during 

that year. 

Crashes were analyzed by Day of the Week which found that crashes are fairly evenly distributed amongst 

days, with Monday and Friday being only slightly higher than other days.  Monthly trends were also 

evaluated, which found that crashes are fairly evenly distributed amongst months of the year, with 

January, June, and December being only slightly higher than other months, and September being the 

month with the least amount of crashes. 

Among the 291 crashes there were 5 fatal crashes (2%) with a total of 6 fatalities, 65 injury crashes (22%) 

among them 46 Possible injury crashes, 16 Non-Incapacitating Injury crashes, and 3 Incapacitating Injury 

crashes. The most frequent crash severity was Property Damage Only (PDO) with 221 crashes (76%). 

Additionally, crashes were analyzed based on lighting condition and pavement condition. The analysis 

found that 194 crashes (67%) occurred during daylight conditions and 97 crashes (33%) occurred during 

nighttime conditions. Based on pavement conditions, 249 of the total crashes (86%) occurred on dry 

pavement conditions and 42 crashes (14%) occurred on wet pavement conditions. 

Crashes were also analyzed by manner of collision.  The most common crash type reported was Rear End 

with a total of 138 crashes (47%). The second most common manner of collision was Sideswipe which 

accounted for 60 of the total crashes (21%).  

When analyzed by Probable Cause, the analysis found that 118 crashes (41%) occurred due to driving too 

fast for conditions. The second most frequent probable cause was improper lane change which accounted 

for 60 of the total crashes (21%). 

The summary tables for the crashes by Year, Day of the Week, Month of the Year, Severity, Lighting 

Condition, Surface Condition, Manner of Collision and Probable Cause are shown in Table 26 through 

Table 33. 
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Table 26:  I-77 Study Area Crashes by Year 

Table 27:  I-77 Study Area Crashes by Day of the Week 

Table 28:  I-77 Study Area Crashes by Month of the Year 

2016 2017 2018 2019* Total

Crashes per Year 126 67 65 33 291

Percentage 43% 23% 22% 11% 100%

I-77 Study Area Crashes by Year

* 2019 Crashes represent 1/1/2019 to 6/30/2019

Day of the Week Total Percentage

Sunday 38 13%

Monday 52 18%

Tuesday 35 12%

Wednesday 29 10%

Thursday 42 14%

Friday 54 19%

Saturday 41 14%

Grand Total 291 100%

I-77 Study Area Crashes by Day of the Week

Month of the Year Total Percentage

January 32 11%

February 19 7%

March 30 10%

April 25 9%

May 23 8%

June 33 11%

July 26 9%

August 17 6%

September 9 3%

October 20 7%

November 24 8%

December 33 11%

Grand Total 291 100%

I-77 Study Area Crashes by Month of the Year
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Table 29:  I-77 Study Area Crashes by Severity 

Table 30:  I-77 Study Area Crashes by Lighting Condition 

Table 31:  I-77 Study Area Crashes by Surface Condition 

Injury Type Total Percentage

Fatality Crashes 5 2%

Possible Injury Crashes 46 16%

Non-Incapacitating Injury Crashes 16 5%

Incapacitating Injury Crashes 3 1%

PDO 221 76%

Grand Total 291 100%

I-77 Study Area Crashes by Severity

Lighting Condition Total Percentage

Day 194 67%

Night 97 33%

Grand Total 291 100%

I-77  Study Area Crashes by Lighting Condition

Surface Condition Total Percentage

Dry 249 86%

Wet 42 14%

Grand Total 291 100%

I-77  Study Area Crashes by Surface

Condition
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Table 32:  I-77 Study Area Crashes by Manner of Collision 

 

Table 33:  I-77 Study Area Crashes by Probable Cause 

 

  

Manner of Collision Total Percentage

Rear End 138 47%

Sideswipe 60 21%

Angle 17 6%

Run Off Road 44 15%

Animal 2 1%

Pedestrian 1 0%

Head On 1 0%

Bicycle 0 0%

Other 28 10%

Grand Total 291 100%

I-77  Study Area Crashes by Manner of 

Collision

Probable Cause Total Percentage

Driving Too Fast for Conditions 118 41%

Improper Lane Usage/Change 60 21%

Distracted/Inattention 24 8%

Followed Too Closely 18 6%

Under The Influence 17 6%

Debris 11 4%

Cargo 9 3%

Fail To Yield Right of Way 8 3%

Other Improper Act 5 2%

Aggressive Operation of Vehicle 3 1%

Tires/Wheel 3 1%

Animal in Road 2 1%

Disregarded Signs, Signals, Etc. 2 1%

Improper Crossing 1 0%

Made an Improper Turn 1 0%

Medical Related 1 0%

Obstruction in Roadway 1 0%

Overcorrecting/Oversteering 1 0%

Rut, Holes, Bumps 1 0%

Vision Obscured (within Unit) 1 0%

Unknown 4 1%

Grand Total 291 100%

I-77 Study Area Crashes by Probable Cause
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There were five (5) fatal crashes on this section of I-77 during the 3.5 year analysis period. The fatal crashes 

are summarized by condition as follows: 

• Lighting Condition - Three (3) of the fatal crashes occurred during Daytime and two (2) during

Nighttime conditions

• Pavement Condition – Four (4) of the fatal crashes occurred under Dry pavement conditions and

one (1) occurred under Wet pavement conditions

• Manner of Collision – Three (3) of the crashes were Rear End, one (1) Pedestrian, and one (1)

Other Moveable Object.

• Probable Cause – Two (2) of the crashes were due to Driving Too Fast for Conditions, one (1)

Driving Under Influence, one (1) Improper Crossing, and one (1) Debris

To gain a better understanding of the fatal crashes within the study area, the Traffic Collision Report 

Form (TR 310) reports for the fatal crashes (provided by SCDOT) were reviewed.  This review found that 

the five (5) fatal crashes resulted in six (6) total fatalities.  A brief description of each fatal crash is below: 

Crash 1: Occurred at mile marker 79.2 north of Dave Lyle Boulevard during nighttime, dry pavement 

conditions. An unknown object (debris) struck the windshield of a northbound vehicle causing it to lose 

power and become disabled.  The disabled vehicle was struck in the rear (possible injury) by another 

vehicle that was driving too fast for conditions due to inattention (possible injury).  A third vehicle that 

was also driving too fast for conditions due to inattention struck the left rear end of the second vehicle.  

The driver of the third vehicle was killed. The crash occurred on June 18, 2018. 

Crash 2: Occurred at mile marker 79.7 north of Dave Lyle Boulevard during nighttime, dry pavement 

conditions. A pedestrian under influence of drugs was crossing the southbound direction of the 

interstate.  A vehicle traveling southbound struck the pedestrian and then struck the median wall.  A 

second vehicle traveling southbound also struck the pedestrian.  The pedestrian was killed and there 

were no injuries for the occupants of the vehicles. The crash occurred on October 22, 2017. 

Crash 3: Occurred at mile marker 80.1 south of Eden Terrace Bridge during daytime, dry pavement 

conditions. A vehicle was traveling northbound and was rear ended by a second vehicle driving too fast 

for conditions with the driver under the influence.  Both vehicles ran off the right side of the road, down 

an embankment, and struck trees—the first vehicle overturned.  The front seat passenger in the first 

vehicle was killed, the driver of the first vehicle suffered an incapacitating injury.  The driver of the 

second vehicle had a possible injury. The crash occurred on June 9, 2016. 

Crash 4: Occurred at mile marker 80.3 south of Eden Terrace Bridge during daytime, wet pavement 

conditions. A vehicle on southbound I-77 slowed down to pull onto the shoulder, a second vehicle 

slowed down and was rear ended by a third vehicle.  The third vehicle then hit the first vehicle, then ran 

off the road to the right and struck a tree.  The driver of the third vehicle was killed.  All other occupants 

involved had no apparent injuries. The crash occurred on November 6, 2018. 

Crash 5: Occurred at mile marker 81.10 south of Cherry Road during daytime, dry pavement conditions. 

A northbound vehicle was stopped in a travel lane due running out of gas and had its hazard lights on—

the report states that this driver was under the influence of drugs. A second vehicle that was traveling 

too fast for conditions due to inattention made a lane change and struck the first vehicle in the rear.  

The driver and backseat (driver’s side) passenger of the first vehicle were both killed.  Two passengers-
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side passengers in the first vehicle suffered injuries.  The driver of the second vehicle suffered non-

incapacitating injuries. The crash occurred on November 17, 2019. 

Based on this review of the crashes within the study area, no unusual trends or crash types susceptible 

to correction in the design of the new interchange were identified.  As the probable causes contributing 

to the most crashes were found to be Driving Too Fast for Conditions and Improper Lane Change, it is 

possible that increased enforcement in the area could potentially reduce crashes. 

6 FHWA Policy Requirements 
The Federal Law Section 111 of Title 23, United States Code (23 USC 111) requires that proposed new or 

revised access points to the Interstate System must be approved by the FHWA before such 

modifications can be made.  The FHWA policy states:  It is in the national interest to preserve and 

enhance the Interstate System to meet the needs of the 21st Century by assuring that it provides the 

highest level of service in terms of safety and mobility. Full control of access along the Interstate mainline 

and ramps, along with control of access on the crossroad at interchanges, is critical to providing such 

service. 

FHWA policy states that all requests for new or revised access points to the Interstate System must 

include sufficient supporting information to allow FHWA to independently evaluate the request and 

ensure that all pertinent factors and alternatives have been appropriately considered.  The Interchange 

Justification Report needs to address the following policy requirements as listed in the Federal Register. 

1. An operational and safety analysis has concluded that the proposed change in access does not 

have a significant adverse impact on the safety and operation of the Interstate facility (which 

includes mainline lanes, existing, new, or modified ramps, and ramp intersections with 

crossroad) or on the local street network based on both the current and the planned future 

traffic projections.  The analysis should, particularly in urbanized areas, include at least the 

first adjacent existing or proposed interchange on either side of the proposed change in access 

(Title 23, Code of Federal Regulations (CFR), paragraphs 625.2(a), 655.603(d) and 771.111(f)).  

The crossroads and the local street network, to at least the first major intersection on either 

side of the proposed change in access, should be included in this analysis to the extent 

necessary to fully evaluate the safety and operational impacts that the proposed change in 

access and other transportation improvements may have on the local street network (23 CFR 

625.2(a) and 655.603(d)).  Requests for a proposed change in access should include a 

description and assessment of the impacts and ability of the proposed changes to safely and 

efficiently collect, distribute, and accommodate traffic on the Interstate facility, ramps, 

intersection of ramps with crossroad, and local street network (23 CFR 625.2(a) and 

655.603(d)).  Each request should also include a conceptual plan of the type and location of the 

signs proposed to support each design alternative (23 U.S.C 109(d) and 23 CFR 655.603(d)). 

The analysis of the Interstate System within the identified study area includes: 

 Exit 82 ABC (Celanese Road / Cherry Road) 

 Exit 81 Proposed One Carolina Drive Interchange 

 Exit 79 Dave Lyle Boulevard 
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The analysis, which was developed using methodologies and practices contained in the 2000 

and 2010 editions of the Transportation Research Board Highway Capacity Manual (HCM), 

indicates that the proposed interchange will serve the anticipated traffic associated with the 

Panthers development, as well as reduce congestion at the adjacent interchanges at Celanese 

Road/Cherry Road and Dave Lyle Boulevard. 

Conceptual plans of the proposed design alternative and signing plans can be found earlier in 

this report. 

Based on the findings of this IJR analysis, the I-77 freeway facilities are anticipated to operate at 

similar or improved Levels of Service in the 2043 Build scenario —with the exception of the 

northbound diverge at the Celanese Road/Cherry Road off ramp.  The increase in density at this 

location is likely attributed to the redistribution of traffic to the mainline by utilizing the One 

Carolina Drive northbound on ramp instead of the Cherry Road/Celanese Road northbound on 

ramp.  In order to maintain LOS D at this location in the 2043 Build scenario, the northbound off 

ramp at the Celanese Road/Cherry Road interchange would require lengthening the existing 300 

foot deceleration length to a minimum of 600 feet.  However, the deceleration length at this 

diverge area is constrained by the Eden Terrace overpass bridge which is located approximately 

450 feet from the existing marked gore and does not have sufficient lateral width to accept an 

additional northbound auxiliary lane under the bridge structure.  Due to these constraints, a full 

replacement of the Eden Terrace overpass bridge would be required to implement the above 

mentioned improvements. 

The proposed interchange design will meet all current applicable design standards for interstate 

interchange designs, therefore implementing any safety related elements integrated into the 

standards. 

2. The proposed access connects to a public road only and will provide for all traffic movements.

Less than “full interchanges” may be considered on a case-by-case basis for applications

requiring special access, such as managed lanes (e.g., transit or high occupancy vehicle and

high occupancy toll lanes) or park and ride lots.  The proposed access will be designed to meet

or exceed current standards (23 CFR 625.2(a), 625,4(a)(2), and 655.603(d)).  In rare instances

where all basic movements are not provided by the proposed design, the report should include

a full-interchange option with a comparison of the operational and safety analyses to the

partial-interchange option.  The report should also include the mitigation proposed to

compensate for the missing movements, including wayfinding signage, impacts on local

intersections, mitigation of driver expectation leading to wrong-way movements on ramps,

etc.  The report should describe whether future provision of a full interchange is precluded by

the proposed design.

As illustrated in Figure 2, the proposed concept provides access for entering and exiting

movements of I-77 northbound and southbound, which provides a connection to the proposed

Panthers development, cross access to Mt Gallant Road west of the interstate, and cross access

to Cel-River Road east of the interstate.
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PROJECT INSPECTOR 

ALTERNATIVES ANALYSIS 

This document is prepared and submitted pursuant the permitting jurisdiction of the Department of 

the Army, U.S. Army Corps of Engineers (USACE or Corps) under Section 404 of the Clean Water 

Act (CWA) and certain requirements set forth under the National Environmental Policy Act, 42 

U.S.C.A. §§ 4321 et seq. (NEPA).     

1.0 Proposed Project 

The South Carolina Department of Commerce (Commerce) and Panthers Football, LLC (Panthers) 

(collectively, the Applicant), jointly submit an application for a project that would result in an impact 

on the environment and involve the discharge of dredge and fill material into waters of the United 

States.  Section 404 of the CWA establishes a regulatory program over such discharges, including 

wetlands, through issuance of Department of Army (DA) permits.  The Applicant proposes to 

develop, construct, and operate a world-class professional sports practice and training facility, a state-

of-the-art corporate headquarters, and a mixed-use and integrated development on a property near 

Rock Hill, South Carolina, in close proximity to Bank of America Stadium, the Panthers’ NFL 

gameday stadium in Charlotte, North Carolina, including an interstate interchange for transportation 

connectivity (Proposed Project).  This analysis is drafted to aid and assist compliance with the 

guidelines promulgated by the United States Environmental Protection Agency (USEPA) in 

conjunction with the Secretary of the Army under the authority of Section 404(b)(1) of the Clean 

Water Act (Guidelines)1 and NEPA. 

1.1 Project Background 

Commerce is an instrumentality of the State of South Carolina, whose statutory purpose, as set forth 

in set forth in S.C. Code Ann. § 13-1-20, is to implement a statewide program for the stimulation of 

economic activity to develop the potentialities of the State, and enhance the economic growth and 

development of the State through strategic planning and coordinating activities, among other 

activities.   

The Panthers are an American football team and organization that competes in the National Football 

League (NFL) based in Charlotte, North Carolina.   

In accordance with Commerce statutory authority, along with the Panthers mission and purpose, the 

Applicant proposes to develop a site for the construction of a sports practice training facility, 

headquarters, and associated development in South Carolina as an economic development project. 

1 40 C.F.R. Part 230.  
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The Proposed Project is intended to accommodate, and thereby consolidate, the majority of the 

Panthers’ non-gameday activities, personnel, and facilities into a single integrated site that streamlines 

operations and creates a destination for Panthers employees and fans alike.  The design of the 

Proposed Project has been developed under a master plan concept that is innovative in its proposal 

for a mixed-use, pedestrian-friendly community anchored by the Panthers’ practice/training facilities 

and headquarters offices, as well as an emphasis on retail/entertainment, employment, research and 

development, residential dwellings, recreation, and open space uses.  

The onsite work for the Proposed Project facilities will be built in two phases of planned construction 

and operation in order to better meet current and expected demand.  Phase 1 of the Proposed Project 

would begin construction in 2020 and is contemplated to include the construction of the 

practice/training facilities and headquarters offices and associated road infrastructure.  Specifically, 

this portion of the Proposed Project will consist of practice facilities, corporate offices, 

sports/entertainment venues, a medical office, and a mixed-use village located on the east-central 

portion of the overall site. Indoor, outdoor, and partially covered athletic fields, weight rooms, 

wellness facilities, training facilities, spectator viewing areas, and associated facilities associated with 

football activities will be located in this area. 

Phase 2 of the Proposed Project would be constructed and operational after completion of Phase 1 

and is contemplated to include the construction of additional office and commercial space and mixed-

use sites, including retail, restaurant, and hospitality facilities. 

1.1.1 Proposed Project Area

The Proposed Project site, known as the Hutchinson site, sits adjacent to and on the west side of 

Interstate 77 (I-77), approximately in between and to the northeast of the City of Rock Hill, and to 

the southwest of Town of Fort Mill, in York County, South Carolina (34.9560°N, -80.9800°W) 

(Property).  The Property is approximately 234 acres and provides direct frontage and visibility from 

I-77, which principally bounds the property to the east, although the site currently does not have a 

direct interchange off of I-77.  The Property is further bounded by Eden Terrace (Highway 284) to 

the north, Hutchinson Place neighborhood and portions of Mt. Gallant Road to the west, and the 

Norfolk Southern A-Line rail line and right-of-way to the south.   

Today, the Property is mostly wooded, raw land, with the exception of a cleared power line easement 

that runs north to south, the length of the Property.  The Property consists of five separate tracts: 

TMP#664-00-00-022, consisting of 15 total acres; TMP#664-00-00-021, consisting of 33.9 total acres; 

TMP#664-00-00-020, consisting of 207 acres; TMP#664-00-00-011, which consists of 16.83 total 

acres; and TMP#664-00-00-009, consisting of 1.95 acres. Part of the Property will require rezoning.  

Substantial wetlands, environmental, geotechnical, and archaeological studies have been performed 

for the Property, including a Cultural Resource Identification Survey, Boundary Survey, Protected 
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Species Assessment, Preliminary Geotechnical Exploration, Phase 1 Environmental Site Assessment 

(ESA), Topographical Survey, and a Wetlands Delineation.  

The climate of the Proposed Project site is considered subtropical, with hot, humid summers and cool, 

dry winters. Average temperatures, by season, range from: 1) Spring, 66ºF to 81ºF; 2) Summer, 89ºF 

to 91ºF, with July being the warmest month of the year; 3) Fall, with average temperatures falling from 

83ºF in August, to 54ºF by December; and 4) Winter, with average temperatures bottoming out at 

51ºF, with January typically being the coldest average month of the year. York County has above-

average levels of sunshine annually, when compared nationally, with approximately 212 days of 

sunshine, and average levels of precipitation annually, when compared nationally, with approximately 

113 days of precipitation and an average annual rainfall of approximately 43 inches.  Precipitation does 

not vary greatly between seasons.  Freezing rain or snow occurs infrequently, with an average of 4.5 

inches annually.  

The Proposed Project site is located in the Piedmont region of South Carolina, which is the largest 

geographic region in the state, covering nearly one-third of the state and the majority of the northwest 

corner, and is generally considered to be a hilly region. The Property is located within the Burgis 

Creek-Catawba River (Watershed ID#030501030602), Fishing Creek Reservoir-Catawba River 

(Watershed ID#0305010306) and the Lower Catawba River (Watershed ID#03050103) of the 

Catawba Basin.  Other land uses in the vicinity of Proposed Project site include industrial, commercial, 

residential, and agricultural. The Property contains a number of wetlands and streams, and the 

Proposed Project calls for impacts to approximately 0.87 acres of jurisdictional wetlands, and 

approximately 4,991 feet of linear stream impacts.   

1.2 The USACE Authority and Scope of Analysis 

1.2.1 Section 404 of the Clean Water Act 

The Applicant understands that the Proposed Project is subject to the jurisdiction of the USACE 

under Section 404 of the CWA based on the contemplated placement and discharge of dredged or fill 

material into navigable waters and/or wetlands of the United States.  The USACE administers the 

Section 404 program on behalf of the Secretary of the Army.  The USEPA has the authority to 

determine the scope of Section 404 jurisdiction, has issued Guidelines on the discharge of dredged or 

fill material, and will generally prohibit a discharge if it determines under Section 404 that a discharge 

will result in unacceptable adverse effects on municipal water supplies, shellfish beds and fishery areas, 

wildlife, or recreational areas.  The USEPA can exercise its Section 404(c) authority to veto the 

issuance of a Section 404 Permit of the USACE. 

The USACE’s review of the Proposed Project includes a determination of compliance with the 

Guidelines contained in 40 C.F.R. Part 230, including review of four specific requirements: 
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 40 C.F.R. § 230.10(a): An evaluation of alternatives to the Proposed Project to determine 

whether there is a practicable alternative to the proposed discharge that would have less 

adverse impact on the aquatic ecosystem than of the Proposed Project, so long as the 

alternative does not have other significant adverse environmental consequences. The 

alternative identified by this test is referred to as the least environmentally damaging practicable 

alternative, or the LEDPA.  

 40 C.F.R. § 230.10(b): Whether the discharge would violate any applicable state water 

quality standards, Section 307 of the CWA, the Endangered Species Act (ESA), or federal 

laws concerning marine sanctuaries.  

 40 C.F.R. § 230.10(c): Whether the discharge would cause or contribute to significant 

degradation of waters of the United States.  

 40 C.F.R. § 230.10(d): Whether appropriate and practicable steps have been taken that 

will minimize potential adverse impacts of the discharge on the aquatic ecosystem.  

Evaluation of a proposed project under all four of the requirements set forth in the Guidelines 

constitutes a determination of compliance with Section 404(b)(1).  

The Corps’ regulations also address the relationship between the Corps and state and local land use 

planning agencies.  The regulations expressly state that “the primary responsibility for determining 

zoning and local land use matters rest with state and local and tribal authorities.”  33 C.F.R. § 

320.4(j)(2).  The regulations direct that upon compliance with the Corps’ rules and other applicable 

federal law, in the absence of “overriding national factors of the public interest” that may be revealed 

during a permit application, a permit “will be generally issued following receipt of a favorable state 

determination.”  33 C.F.R. § 320.4(j)(4).  While making a compliance determination, the Corps may 

gather information sufficient to support and make its decisions by soliciting comments from other 

federal, tribal, state, and local resource agencies and the public. Notwithstanding, the Corps is solely 

responsible for reaching a decision on the merits of the permit application, including determination 

of the project purpose, the extent of the alternatives analysis, which alternatives are practicable, the 

LEDPA, the amount and type of mitigation that is to be required, and all other aspects of the decision-

making process. 

1.2.2 National Environmental Policy Act 

Because the required permit authorization from the USACE is a major federal action, the USACE 

must either prepare an Environmental Assessment for a determination of the significance of the 

environmental impacts or conduct an Environmental Impact Statement pursuant to the National 

Environmental Policy Act (NEPA).  
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According to the Guidelines, the alternatives analysis required in a NEPA evaluation is similar to that 

conducted under the Section 404(b)(1): 

For actions subject to NEPA, where the Corps of Engineers is the 

permitting agency, the analysis of alternatives required for NEPA 

environmental documents, including supplemental Corps NEPA 

documents, will in most cases provide the information for the 

evaluation of alternatives under these Guidelines. 

40 C.F.R. § 230.10(a)(4).  Additionally, USACE program literature has recognized that “Districts 

should not conduct or document separate alternatives analyses for NEPA and the 404(b)(1) 

Guidelines.”  See USACE, Standard Operating Procedures for the USACE’s Regulatory Program (July 2009) 

(USACE SOP).  

To meet the requirements of the Guidelines under the USACE’s regulatory program, as well as satisfy 

the alternative requirements under NEPA, alternatives were developed to incorporate the LEDPA, 

and the Applicant submits that no additional alternatives are necessary as part of the USACE’s 

Guidelines evaluation process of the Proposed Project.  

1.3 Practicable Alternatives Framework (40 C.F.R. § 230.10 (a)) 

The Applicant is informed that the USACE’s analysis of practicable alternatives is found in the 

Guidelines.  The first requirement of the Guidelines provides: 

(a) Except as provided under Section 404(b)(2), no discharge of dredged or fill material 

shall be permitted if there is a practicable alternative to the proposed discharge which 

would have less adverse impact on the aquatic ecosystem, so long as the alternative 

does not have other significant adverse environmental consequences. 

(1) For the purpose of this requirement, practicable alternatives include, but are not 

limited to: 

(i) Activities which do not involve a discharge of dredged or fill material into the waters 

of the United States or ocean waters; 

(ii) Discharges of dredged or fill material at other locations in waters of the United 

States or ocean waters; 

(2) An alternative is practicable if it is available and capable of being done after taking 

into consideration cost, existing technology, and logistics in light of overall project 

purposes. If it is otherwise a practicable alternative, an area not presently owned by 

the applicant which could reasonably be obtained, utilized, expanded or managed in 

order to fulfill the basic purpose of the proposed activity may be considered. 
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(3) Where the activity associated with a discharge which is proposed for a special 

aquatic site (as defined in subpart E)2 does not require access or proximity to or siting 

within the special aquatic site in question to fulfill its basic purpose (i.e., is not “water 

dependent”), practicable alternatives that do not involve special aquatic sites are 

presumed to be available, unless clearly demonstrated otherwise.  In addition, where a 

discharge is proposed for a special aquatic site, all practicable alternatives to the 

proposed discharge which do not involve a discharge into a special aquatic site are 

presumed to have less adverse impact on the aquatic ecosystem, unless clearly 

demonstrated otherwise. 

1.4 Guidelines (40 C.F.R. § 230.10(a)).   

As provided above, the Guidelines prohibit the discharge of dredged or fill material in a special aquatic 

site unless it can be shown that there are is no practicable alternative which would have less adverse 

impact on the aquatic ecosystem.  A practicable alternative is subject to reasonable interpretation; 

however, the Guidelines generally define a practicable alternative as one that is “available and capable 

of being done after taking into consideration cost, existing technology, and logistics in light of overall 

project purposes.” 40 C.F.R. § 230.10(a)(2).   

Under subsection (a)(3), an initial determination must be made by the USACE with respect to whether 

the proposed discharges are “water dependent.” The Guidelines provide that, when an activity 

associated with the discharge of dredged or fill material in a special aquatic site does not require access 

or proximity to that special aquatic site to fulfill its basic purpose, the activity is not “water dependent.”  

A determination by the USACE that a proposed discharge is not water dependent carries with it two 

inherent presumptions that must be rebutted by a successful applicant.  

The first presumption is that practicable alternatives that do not include impacts on special aquatic 

sites exist and are available to the applicant.  It is thus incumbent upon the applicant to clearly 

demonstrate otherwise.  The determination of water dependency by the USACE is preceded by a clear 

understanding of the purpose of the Proposed Project, both the “overall project purpose” and the 

“basic purpose”.  After evaluating the water dependency of a proposed project, the USACE must then 

consider the full range of practicable alternatives that are capable of achieving the overall project 

purpose.  

2 Special aquatic sites are geographic areas, large or small, possessing special ecological 
characteristics of productivity, habitat, wildlife protection, or other important and easily disrupted 
ecological values.  These areas are generally recognized as significantly influencing or positively 
contributing to the general overall environmental health or vitality of the entire ecosystem of a region.  
40 C.F.R. § 230.3.  These include sanctuaries and refuges (§ 230.40), wetlands (§ 230.41), mudflats (§ 
230.42), vegetated shallows (§ 230.43), coral reefs (§ 230.44), and riffle and pool complexes (§ 230.45).  
Because the Proposed Project involves the discharge into and fill of wetlands, these more restrictive 
provisions apply to the Proposed Project. 
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The second inherent presumption created by a non-water dependency determination is that all 

practicable alternatives (not including the proposed discharge) which do not involve a discharge of 

dredged or fill material into a special aquatic site (wetland), are presumed as having less of an adverse 

impact on the aquatic ecosystem than the proposed discharge, unless clearly demonstrated otherwise.  

The evaluation of practicable alternatives in this analysis is based on the range of reasonable 

alternatives set forth below.  This process was developed and implemented in a manner cognizant of 

the requirements of the Guidelines and NEPA.  See USACE (Jax. Dist.), Information for Preparing an 

Alternatives Analysis Under Section 404 (June 2014); USACE (Sav. Dist.), Guidelines For Preparation of 

Analysis of Section 404 Permit Applications Pursuant to the Section 404(B)(1) Guidelines of The Clean Water Act 

(40 C.F.R., Section 230).  Thus, the alternatives analysis forms the basis from which the USACE will 

identify practicable alternatives and determine whether the Applicant’s Proposed Project is the 

LEDPA.  

2.0 Project Purpose

Establishing the underlying purpose and need for a project is a key initial step in the USACE’s process 

of evaluating the Proposed Project’s compliance with the Guidelines. USACE regulations establish a 

three-part process for developing the official purpose of a project.  As described below, one statement 

is provided by the applicant, and the other two are determined by the USACE: 

 The Applicant develops and clearly states an overall purpose and need in the application to the 

USACE; 

 The USACE determines the “basic” purpose of the project, which informs the conclusion as to 

whether the project is water dependent under Section 404(b)(1) of the CWA; and 

 The USACE determines the “overall” purpose of the project. 

These three statements of the Proposed Project’s purpose and need form the basis by which the 

USACE will evaluate the compliance of the Proposed Project with the Guidelines, including the range 

of practicable alternatives.  These statements are also used as part of the analysis required under 

NEPA. Although the three statements were developed to meet distinct objectives within the USACE’s 

evaluation of the Proposed Project’s compliance with the Guidelines, it is expected that the 

alternatives analysis will overlap with and may, in most cases, provide the information required for the 

evaluation of alternatives under NEPA. Additionally, while consideration may be given to the 

Applicant’s pronouncement of the Proposed Project’s basic and overall purpose, the USACE is the 

ultimate arbiter of that conclusion and is entitled to determine the final statements without undue 

influence of the Applicant’s views. 
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2.1 The Applicant’s Purpose and Need 

An applicant’s stated purpose and need is an expression of the underlying goals for a proposed project.  

The USACE takes an applicant’s purpose and need into account when determining the USACE’s 

overall purpose.  Mindful of those considerations, the Applicant respectfully submits that the purpose 

and need of the Proposed Project is as follows. 

The Applicant respectfully submits that the purpose of the Proposed 

Project is to develop, construct, and operate a world-class professional 

sports practice and training facility along with a state-of-the-art 

corporate headquarters in northern South Carolina as well additional 

mixed-use development as on a property that has sufficient contiguous 

acreage, proximity to Charlotte, direct Interstate highway frontage 

and/or access, and is located close to a major airport. 

The Applicant further contends that the need for the Proposed Project 

is to provide development of master plan concept that is an innovative 

mixed-use, pedestrian-friendly community anchored by the National 

Football League’s Carolina Panthers practice/training facilities and 

corporate headquarters with emphasis on retail, entertainment, 

research and development, residential dwellings, commercial offices, 

medical facilities, recreation, and open space uses. The Proposed 

Project will be built in phases in order to better meet current and 

expected demand. 

Under NEPA regulations, alternatives to be evaluated must be reasonable.  The Guidelines also 

require evaluation of practicable alternatives.  The Corps uses the overall project purpose to identify 

the range of potential alternatives that will be evaluated.  If an alternative does not meet the applicant’s 

need, as determined by the Corps, it may be rejected from further consideration. 

The Corps’ regulatory guidelines further provide: 

[T]he applicant’s needs, and the type of project being proposed should 

be considered.  The overall project purpose should be specific enough 

to define the applicant’s needs, but not so restrictive as to constrain 

the range of alternatives that must be considered under the 404(b)(1) 

guidelines. 

USACE SOP. 

In consideration of the above criteria, the Applicant respectfully submits that the overall purpose of 

the Proposed Project is: 



November 21, 2019 

South Carolina Department of Commerce and The Carolina Panthers Page 9 of 19 
Supporting Information for Proposed Project  

To develop, construct, and operate a world-class professional sports 

practice and training facility, a state-of-the-art corporate headquarters, 

and associated mixed-use development, on a property in South 

Carolina within 30 miles of the Carolina Panthers’ Bank of America 

Stadium in Charlotte, North Carolina, located close to an international 

airport, and has direct Interstate Highway frontage and/or access. 

As further provided above, the Guidelines require that the USACE determine whether a project is 

water dependent.  Water dependent means that the project by its very nature requires access or proximity 

to, or siting within, a special aquatic site to fulfill its “basic purpose.”  The Guidelines prohibit the 

discharge of dredged or fill material in special aquatic sites unless it can be shown that there are is no 

practicable alternative which would have less adverse impact on the aquatic ecosystem.  For both 

water dependent and non-water dependent discharges, all practicable alternatives to the proposed 

discharge which do not involve a discharge into a special aquatic site are presumed to have less adverse 

impact on the aquatic ecosystem, unless clearly demonstrated otherwise.  A practicable alternative is 

subject to reasonable interpretation; however, the Guidelines generally define a practicable alternative

as one that is “available and capable of being done after taking into consideration cost, existing 

technology, and logistics in light of overall project purposes.”  40 C.F.R. § 230.10(a)(2). 

In addition to the overall project purpose, the Applicant respectfully submits that the basic purpose 

of the discharges of dredged or fill material associated with the Proposed Project is: 

To build an entertainments sports complex that includes retail and 

commercial uses. 

Based on the standard used by the USACE, the Proposed Project is not water dependent.  

Accordingly, as a part of the alternatives analysis contained herein, the application will rebut the 

presumptions, described above, employed by the USACE.   

3.0 Alternatives Development 

Based on the requirements imposed under NEPA, regulations developed by the CEQ, and the 

USACE, the Applicant initially considered all available alternatives for the Proposed Project.3  The 

goal of this process is to identify and consider the broadest range of possible alternatives, working to 

narrow the scope of alternatives to the range of reasonable and practicable alternatives that could meet 

3 The NEPA alternatives analysis required consideration of all alternatives for a project has its roots in 
the fact that NEPA is a procedural statute, rather than one dictating substantive analysis or mandating a 
particular outcome. At its core, NEPA is a “stop, look, and listen” statute that is intended to result in an 
informed agency decision making process. The Guidelines impose a stricter, substantive standard to the range 
of reasonable alternatives identified under NEPA that is designed to arrive at a practicable alternative that has 
the least adverse impact on the aquatic ecosystem.   
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the overall purpose of the Proposed Project.  Through the process of developing the purpose and 

need, the Applicant applied the basic project concepts to the full array of available alternatives in order 

to guide the identification of a “reasonable range” of alternatives as required by NEPA.  Under NEPA, 

reasonable alternatives include those that are practical or feasible from a technical and economic 

standpoint and using common sense, rather than simply desirable from the standpoint of the applicant.  

46 Fed. Reg. 18026 (March 23, 1981). 

In identifying and developing this list of alternatives,4 the Applicant considered and included 

alternatives falling within the following categories:  

 The proposed alternative; 

 Alternatives that would involve no construction and therefore no discharges of dredged 

or fill material into the waters of the United States (such as the “no action” alternative); 

 Alternative offsite locations, including those that might involve less adverse impact to 

waters of the United States; 

 Alternatives which might result in less adverse impact to waters of the United States, 

including modifications to the alignments, site layouts, or design options in the physical 

layout and operation of the project to reduce the amount of impacts to the waters of the 

United States; and 

 Alternatives that would involve greater adverse impact to waters of the United States but 

avoid or minimize other significant adverse environmental consequences.  

The range of reasonable alternatives identified in the initial NEPA analysis (through application of the 

above purpose and need to the full panoply of alternatives) screened out unreasonable alternatives 

resulting in the reasonable alternatives addressed in the Level 1 analysis. 

In addition to meeting the initial “reasonability” requirement under NEPA, the Guidelines impose 

further restrictions and deliberation on practicability considerations related to the range of reasonable 

alternatives. Under the Guidelines, the USACE typically only considers those alternatives that are 

available to the applicant and meet the overall purpose.5 In support of the identified alternatives, the 

4 This analysis considers a range of alternatives which might enhance environmental quality or have a 
less detrimental effect on the environment than the proposed activity and demonstrates that there is no feasible 
and prudent alternative that will have a less environmentally damaging effect. An alternative is feasible if it is 
available and consistent with sound engineering principles, such that the alternative can be successfully 
constructed or implemented. An alternative is prudent if it is economically reasonable in light of the benefits the 
activity would provide, but cost alone does not render an alternative imprudent. 

5 See 40 C.F.R. § 230.10(a)(2) (“If it is otherwise a practicable alternative, an area not presently owned 
by the applicant which could reasonably be obtained, utilized, expanded, or managed in order to fulfill the basic 
purpose of the proposed activity may be considered.”).  By contrast, a NEPA analysis often requires 
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Applicant is providing documentation that demonstrates that the proposed location and configuration 

is necessary in order to achieve the project purpose and need with the least environmentally damaging 

design.  

Once the appropriate range of reasonable alternatives is identified, the practicability analysis of the 

project alternatives is conducted in two levels:   

1. Level 1 Analysis is a refined screening process employed to evaluate certain identified 

reasonable alternatives with respect to consistency with the Proposed Project’s purpose 

and need as well as the overall project purpose. 

2. Level 2 Analysis reviews those alternatives that are not screened out during Level 1 

Analysis and employs the more rigorous practicability standards under the Guidelines, 

including: 

a. Availability;  

b. Cost;  

c. Technological considerations, including the state of existing technology to be 

utilized for the project; 

d. Logistical considerations, including infrastructure assessments and requirements; 

and 

e. Environmental, social, historical, and cultural impacts. 

The goal of the Level 2 Analysis is to identify the preferred site location of the Proposed 

Project. 

3. Level 3 Analysis reviews different site designs of the Proposed Project at the preferred site 

location.  Taking into consideration all of the above, the goal of Level 3 Analysis is to 

provide sufficient information from which the USACE can identify the LEDPA. 

4.0 Identification of Alternatives 

4.1 Proposed Project Criteria 

In furtherance of the purpose and need of the Proposed Project, the Applicant has developed certain 

criteria necessary to achieve that purpose and satisfy those needs identified by the Panthers and 

discussed herein, as well as fulfills Commerce’s statutory purpose set out in S.C. Code Ann. § 13-1-

consideration of alternatives that are not available to the applicant. See USACE SOP.  The alternatives analysis 
undertaken by the Applicant satisfies the requirements of both the Guidelines and NEPA alternatives analyses. 
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20. In developing these criteria, the Applicant seeks to fulfill its vision of creating a world-class 

professional sports practice and training facility and corporate headquarters, while also achieving the 

operational and functionality requirements of a large corporate organization whose mission requires 

that those facilities be interactive and inviting to the public.  To achieve that purpose, the Proposed 

Project needs to be sufficiently close to Charlotte and Bank of America Stadium, the Panthers’ 

geographic home and stadium, the proposed project site must be of sufficient contiguous acreage to 

locate the team’s facilities and the desired mixed-use development, it needs to be both highly visible 

and oriented in a way that is easily accessible, providing existing direct access to I-77 or capable of 

creating same, and it needs to be in sufficient proximity to the Charlotte Douglas International Airport, 

given the frequent required travel of the Panthers’ team and personnel.  In consideration of the 

foregoing, the Applicant determined that the Proposed Project requires, at a minimum, a site that 

meets the following characteristics and criteria: 

 Minimum of 150 acres of available, contiguous, and developable land sufficient to support the 

planned team and mixed-use development facilities; 

 Frontage on or visibility from I-77; 

 Existing direct interchange access to I-77, or sufficient acreage to create same; 

 Located within 30 miles of Bank of America Stadium; and 

 Located within 30 miles of Charlotte Douglas International Airport.  

5.0 Range of Alternatives 

The goal of providing a list of alternatives that satisfy some or all of the above criteria established by 

the Applicant is to disclose and evaluate potential impacts that may result from the proposed project 

and to evaluate the proposed alternative’s ability to fulfill the project purpose and need consistent with 

criteria provided.  The Applicant arrived at its preferred alternative after conducting stages of 

increasingly thorough analysis, while balancing the environmental impacts with economic, 

technological, and logistical concerns. 

The following list provides a narrative explanation (to accompany the graphical representation 

attached as Exhibit A) of the range of reasonable alternatives identified by the Applicant for 

consideration for the location of Proposed Project, along with a short, descriptive identification of the 

alternative: 



November 21, 2019 

South Carolina Department of Commerce and The Carolina Panthers Page 13 of 19 
Supporting Information for Proposed Project  

5.1 No-Action  

The Proposed Project is not constructed. 

5.2 Hutchinson Site 

a. Tax Map IDs:  664-00-00-022; 664-00-00-021; 664-00-00-020; 664-00-00-011; 664-00-
00-009. 

b. The Proposed Project site is comprised of five separate properties comprising 

approximately 236 acres and is located approximately in between and to the northeast 

of the City of Rock Hill, and to the southwest of Town of Fort Mill, within the 

corporate limits of the Rock Hill and in York County.  The Property is mostly wooded, 

raw land, with the exception of a cleared power line easement that runs north to south, 

the length of the Property.  The site currently does not have direct interchange access 

to I-77, but there is sufficient acreage to create such access.  The site is approximately 

21 miles southwest of Bank of America Stadium, and 22.8 miles south of the Charlotte 

Douglas International Airport.     

5.3 Aspen Commerce Park 

a. Tax Map IDs: 542-03-01-001; 589-01-01-021 

b. This site is approximately 205.83 acres, of which 163.13 acres are listed as developable, 

and is located within the corporate limits of the City of Rock Hill, in York County.  

The property is adjacent to and bounded by Old York Road, to the north, Heckle Blvd 

to the southwest, Hollis Lakes Road for portions of the south, and a residential 

neighborhood accessible by Hollis Lakes Road, along with other undeveloped 

property, to the east.  The Rock Hill-York County Airport is adjacent to the northeast 

part of the property, on the opposite side of Celanese Road.  The site is located 

approximately 5 miles from the city center of Rock Hill, it does not have direct access 

to I-77, and it does not have the capability of adding an interchange.  The site is 

approximately 25 miles southwest of Bank of America Stadium, and 26.6 miles south 

of the Charlotte Douglas International Airport.   

5.4 Blanchard Blackwell Site 

a. Tax Map IDs: 617-00-00-001; 617-00-00-084; 617-00-00-026; 617-00-00-085; 617-00-
00-086 

b. This site is comprised of five properties totaling approximately 167 acres, of which 

152 acres are listed as developable, and is located within the unincorporated limits of 

York County.  The property is adjacent to and bounded on the east/southeast side by 

I-77, with the exception of a carve out area where the Blanchard Machinery facility is 

located, residential properties accessible by Strawberry Road to the northwest, and 
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undeveloped property, including the Lazy Hawk Site to the south.  The site has direct 

access to I-77 at Exit 73.  The site is approximately 29.4 miles southwest of Bank of 

America Stadium, and 30.5 miles south of the Charlotte Douglas International Airport.     

5.5 Bradley Industrial Park - East 

c. Tax Map ID: 020-13-01-063 

d. This site is approximately 200 acres, of which 64.50 are listed as developable, and is 

located within the corporate limits of the Town of Fort Mill, in York County.  The 

property is adjacent to and bounded on the west side by Banks Road (2-lane Highway 

65), and other undeveloped property on the remaining sides.  It is also potentially 

accessible by residential road JW Wilson Road.  The site is approximately 2.6 miles 

from the Exit 83 interchange of I-77, and 3.6 miles from the Exit 82 interchange of I-

77.  Due to its location, the site is not capable of accommodating a direct interchange 

with I-77.  The site is approximately 21.4 miles southwest of Bank of America Stadium, 

and 23.1 miles due south of the Charlotte Douglas International Airport.       

5.6 Daimler Site

a. Tax Map ID: 488-00-00-008 

b. This site is approximately 396 acres, of which 261 acres are listed as developable, and 

is located within the unincorporated limits of York County.  The property is adjacent 

to and bounded Daimler Blvd., to the north, Charlotte Highway (Hwy 49) to the 

west/southwest, undeveloped property to the south and east, including portions of 

Lake Wyle, and is adjacent to Hands Mill Highway (Hwy 274) to the east.  The site 

does not have direct access to I-77 and, due to its location, the site is not capable of 

accommodating a direct interchange with I-77, but it is located approximately 12.2 

miles from the Exit 82 interchange of I-77.  The site is approximately 27.4 miles 

southwest of Bank of America Stadium, and 24.1 miles south of the Charlotte Douglas 

International Airport.    

5.7 Firetower Road Business Park

a. Tax Map IDs: 542-03-01-001; 589-01-01-021 

b. This site is approximately 100 acres, of which an undetermined amount is developable, 

and is located within the unincorporated limits of York County.  The property is 

adjacent to and bounded by I-77 to the east/southeast, by Firetower Road to the north, 

largely undeveloped property to the west, including a portion of Porter Road, and by 

undeveloped property to the south.  The site is located approximately 2.5 miles from 

the city center of Rock Hill.  The site currently does not have direct interchange access 

to I-77, but there is sufficient acreage to create same.  Today, the site is located 
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approximately 1 mile from Exit 77 interchange of I-77, via Marine Drive.  The site is 

approximately 25.7 miles southwest of Bank of America Stadium, and 27.4 miles south 

of the Charlotte Douglas International Airport.     

5.8 Highway 274 Steadman Site

a. Tax Map IDs: 490-00-00-044; 490-00-00-011 

b. This site is comprised of two properties totaling approximately 172 acres, of which an 

undetermined amount is developable, and is located within the unincorporated limits 

of York County.  An additional 230 acres are listed as available, although they are not 

listed as contiguous.  The property is bounded by Campbell Road to the north, and 

shows access to Hands Mill Highway (Hwy 274) to the east.  The remaining portions 

of the property are bounded by undeveloped properties.  The site does not have direct 

access to I-77 and, due to its location, the site is not capable of accommodating a direct 

interchange with I-77.  The site is approximately 31 miles southwest of Bank of 

America Stadium, and 23.5 miles southwest of the Charlotte Douglas International 

Airport.   

5.9 Lazy Hawk Site

a. Tax Map ID: 615-00-00-005 

b. This site is approximately 122 acres, of which an undetermined amount is developable, 

and is located within the unincorporated limits of York County.  The property is 

adjacent to and bounded by I-77 to the east/southeast.  It is accessible by Lazy Hawk 

Road, to the north, and the property boundary is near Bechtler Road, to the south.  

The remaining boundaries are undeveloped land, and includes the Blanchard Blackwell 

Site to the north.  The site currently does not have direct interchange access to I-77, 

but there is sufficient acreage to create same.  Today, the site is approximately 1 mile 

from the Exit 73 interchange of I-77.  The site is approximately 31 miles southwest of 

Bank of America Stadium, and 31.3 miles south of the Charlotte Douglas International 

Airport.   

6.0 Alternatives Analysis 

6.1 Level 1 Analysis 

Level 1 of the alternatives analysis evaluates the range of reasonable alternatives for their ability to 

best satisfy the purpose and need criteria of the Proposed Project.  This step of the analysis is intended 

to identify on a macro level which of the alternatives might reasonably meet the purpose and need, 

and those alternatives that clearly do not meet the requisite criteria were not considered further within 

this analysis.  
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The Level 1 screening evaluated eight (8) potential alternative locations, including the No-Action 

Alternative. These sites were assessed with respect to varying aspects of their location, size, and general 

site characteristics within the primary characteristics and criteria identified by the Applicant.   

Alternatives 

Minimum 150 
acres of 

contiguous 
developable 

land  

Frontage 
on or 

visibility 
from I-77 

Existing direct 
I-77 

interchange or 
sufficient 

acreage to add 
interchange 

Within 30 
miles Bank of 

America 
Stadium 

Within 30 miles 
of Charlotte 

Douglas 
International 

Airport 

1.
No Action (No 
Build) ○ ○ ○ ○ ○ 

2. Hutchinson Site ● ● ● ● ● 

3.
Aspen Commerce 
Park ● ○ ○ ● ● 

4.
Blanchard Blackwell 
Site ● ● ● Ø Ø 

5.
Bradley Industrial 
Park - East ○ ○ ○ ● ● 

6. Daimler Site ● ○ ○ ● ● 

7.
Firetower Road 
Business Park ○ ● Ø ● ●

8.
Highway 274 
Steadman Site Ø ○ ○ Ø ● 

9. Lazy Hawk Site ○ ● ● ○ ○ 

● = passes criterion 

○ = fails criterion 
Ø = partially passes criterion 

As a result of the Level 1 analysis applied above, six (6) of the identified alternatives were eliminated 

as not reasonably being able to fulfill the purpose and need of the Proposed Project (i.e., failing not 

less than two of the criteria). The eliminated alternatives include: 

 No Action (although this alternative is retained for further comparison in the alternatives 

practicability analysis in order to ensure a complete environmental impact evaluation, as well 

as provide a baseline comparison to other alternatives in the Level 2 analysis); 

 Aspen Commerce Park (failed interstate frontage and interstate accessibility criteria); 

 Bradley Industrial Park – East (failed minimum acreage, interstate frontage and interstate 

accessibility criteria); 

 Daimler Site (failed interstate frontage and interstate accessibility criteria); 
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 Highway 274 Steadman Site (failed interstate frontage and interstate accessibility criteria and 

partially passed/failed minimum acreage and distance criteria); and 

 Lazy Hawk Site (failed minimum acreage and distance criteria). 

6.2 Level 2 Analysis 

The Level 2 analysis evaluates the three site locations that passed a majority of the characteristics and 

criteria established by the Applicant, as well as the no action alternative, by comparing additional 

factors to determine which alternative provides the least environmentally damaging practicable 

alternative and meets the overall purpose of the Proposed Project.   

6.2.1 No Action Alternative 

The No Action alternative means either no permit is to be required or that a permit is to be denied. 

In this specific case, the Applicant submits that it is not possible to fulfill the purpose and need of the 

project, meeting the characteristics and criteria identified by the Applicant, while entirely avoiding 

wetland impacts.  Therefore, the No Action alternative would be equivalent to permit denial.  Permit 

denial would meet the overall project purpose only if there was another parcel available that could 

accommodate the Proposed Project, including the characteristics and criteria identified by the 

Applicant, with no wetland impacts and no other significant environmental impact or effect. 

Although selection of the No Action Alternative would render this analysis futile, the No Action 

Alternative is nevertheless retained as a baseline for evaluation of a Build Alternative.  Under the No 

Action Alternative, the Applicant would be unable to meet the identified need of a world-class 

professional sports practice and training facility, a state-of-the-art corporate headquarters, along with 

an adjacent mixed-use and integrated development.  Under the No Action Alternative, this identified 

need would not be met such a facility in South Carolina, but would instead not be built at all or be 

located in a less efficient and connected location.   

Commerce is obligated under its statutory authority and responsibility to pursue such actions and 

projects as will meet the long-term strategic needs of potential clients, including the contribution to 

economic development in South Carolina through the cultivation and stimulation of the types of 

facilities proposed here by the Panthers.  Because the No Action Alternative would fulfill neither 

Commerce’s nor the Panthers’ strategic missions, and would also not effectuate the Proposed Project’s 

purpose and need, it was eliminated from consideration through this Level 2 analysis. 

6.2.2 Hutchinson Site

The Hutchinson Site alternative was identified by the Applicant as the preferred location of the 

Proposed Project because it uniquely satisfies all of the characteristics and criteria identified by the 

Panthers for the development of its proposed team facilities, as well as the associated and mixed-use 

facilities. The travel distance between this location and the international airport and stadium are less 
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than the other two site alternatives, which results in less highway miles and less air emissions from 

vehicle traffic between these locations for Panthers’ business. The site is also under common 

ownership, resulting in an impact to a single landowner for acquisition and construction purposes. 

The adjoining parcels are not developed, providing for a buffer for the Proposed Project in the 

immediate future, potential future expansion, and no interference with neighboring businesses. There 

are no cultural resource issues on the site. There would be environmental impacts to waters of the 

United States.  

6.2.3 Blanchard Blackwell Site

The Blanchard Blackwell Site alternative was carried through to Level 2 analysis based on its ability to 

satisfy, at the macro-level, the majority of the primary characteristics and criteria identified by the 

Applicant for the Proposed Project including, principally, its size and available acreage, as well as its 

frontage and visibility on I-77, with direct interchange access. However, the site failed to fully satisfy 

the Level 1 criteria in terms of its proximity to both Bank of America Stadium, as well as Charlotte 

Douglass International Airport. This increases the travel distance between this location and the 

international airport and stadium, resulting in more highway miles and more air emissions from vehicle 

traffic between these locations for Panthers’ business.  

The site is under single ownership, resulting in an impact to a single landowner for acquisition and 

construction purposes. However, an adjoining parcel is currently developed for industrial use, and 

design layouts would necessarily have to wrap around this manufacturing facility, which cuts off 

valuable and necessary interstate frontage. Cultural resource impacts on the site are unknown. There 

would be environmental impacts to waters of the United States.  

As a result of the issues identified and the less suitable and desirable impacts and location, the 

Applicant determined that the Blanchard Blackwell Site did not meet the characteristics and criteria 

identified by the Applicant for the Proposed Project. 

6.2.4 Firetower Road Business Park

The Firetower Road Business Park Site alternative was carried through to Level 2 analysis based on 

its ability to satisfy, at the macro-level, the majority of the primary characteristics and criteria identified 

by the Applicant for the Proposed Project including, principally, its frontage on I-77. But it has no 

direct interchange access and the parcel is simply too small to accommodate the planned development. 

However, the location is also farther away from the international airport and stadium than the 

preferred alternative, which increases the travel distance between this location and the international 

airport and stadium, resulting in more highway miles and more air emissions from vehicle traffic 

between these locations for Panthers’ business.  

The site is under multiple ownership, resulting in a more difficult acquisition process. Further, an 

adjoining parcel is currently developed for industrial use, which could impact expansion plans or create 
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interference issues. Cultural resource impacts on the site are unknown. There would be environmental 

impacts to waters of the United States.  

As a result of the issues identified and the less suitable and desirable impacts and location, the 

Applicant determined that the Firetower Road Business Park Site did not meet the characteristics and 

criteria identified by the Applicant for the Proposed Project. 

Level 2 Conclusion: 

Consideration of these alternatives reveals that there are no practicable alternatives available to the 

Applicant, and which meet the project purpose and needs, that do not include impacts on special 

aquatic sites exist.  Moreover, of the range of reasonable alternatives considered by the Applicant, the 

Hutchinson Site is uniquely capable of accommodating the Applicant’s characteristics and criteria for 

a world-class professional sports practice and training facility, a state-of-the-art corporate 

headquarters, along with an adjacent mixed-use and integrated development.   

6.3 Level 3 Analysis

Level 3 of the Alternatives Analysis focused on the site layout in terms of positioning, accessibility, 

efficiency, and the site’s environmental impacts.  Each option evaluated in Level 3 of the Alternatives 

Analysis was considered by the Applicant in the development of the Proposed Project in coordination 

with the requirements, needs, and specifications of the for the site.  These site designs reviewed 

differed from each other slightly, as they were modified over time to reflect considerations and 

requirements of the Applicant.  Each of the alternative site layouts were developed with an eye to 

minimizing wetland impacts, while still meeting the project purpose and need.   

Level 3 Conclusion:

After consideration of alternative site layouts for the Proposed Project at the Hutchinson Site, the 

Applicant has concluded that the alternative proposed in the application best meets the characteristics 

and criteria and fulfills the purpose and need of a world-class professional sports practice and training 

facility, a state-of-the-art corporate headquarters, along with an adjacent mixed-use and integrated 

development and interstate interchange, that also meets the needs of the Applicant and limits the 

impact on the environment.   
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Section “6.2.3 Blanchard Blackwell Site,” of the “Project Inspector Alternatives Analysis 

(Updated) March 9, 2020” (“Updated Alternatives Analysis”) is supplemented with the following 

information: 

At the time of the submission of the Joint Application on November 22, 2019, 

including the Project Inspector Alternatives Analysis dated November 21, 2019 

(“Original Alternatives Analysis”), information available to the Applicant 

suggested that the Blanchard Blackwell Site consisted of 167 acres of available 

acreage, including 152 acres of developable acreage. Accordingly, the Original 

Alternatives Analysis indicated that the Blanchard Blackwell Site satisfied, inter 

alia, the primary characteristic and criterion of the Applicant which required a 

“Minimum of 150 acres of available, contiguous, and developable land sufficient 

to support the planned team and mixed-use development facilities.” Based in part 

upon the site’s satisfaction of the minimum acreage requirement, it was carried 

forward into the Level 2 Analysis for further consideration. 

Subsequent to the submission of the Joint Application, the Applicant received 

information indicating that the amount of available developable acreage of the 

Blanchard Blackwell Site was between 111 acres (see Ex. A) and 119.24 acres (see 

Ex. B). This information was included in the Updated Alternatives Analysis. 

However, to be clear, based on the fact that the Blanchard Blackwell Site no longer 

met the minimum requirement of 150 acres of developable land, the Applicant 

determined that the site did not meet the purpose and need of the Project, as it is 

not capable of achieving the overall project purpose established by the Corps. See 

January 13, 2020 Corps Request for Additional Information (“For the purposes of 

conducting the alternatives analysis, we have determined that the overall purpose 

of your project is: to develop, construct, and operate a professional sports practice 

and training facility and corporate headquarters in northern South Carolina as well 

as additional mixed-use development on a property that has sufficient contiguous 

acreage, proximity to Charlotte, interstate highway frontage and/or access, and is 

located close to a major airport.”) (emphasis added); see also 40 C.F.R. § 230.10. 

The Applicant therefore wishes to clarify that, in addition to the other reasons set 

forth in the Updated Alternatives Analysis, the Blanchard Blackwell Site is not a 

practicable alternative for the Project for this additional reason. 

In addition, the Applicant clarifies that the Blanchard Blackwell Site only partially 

satisfies the criterion related to frontage on or visibility from I-77, as discussed in 

the Updated Alternatives Analysis, and further reiterates that the Blanchard 

Blackwell Site does not meet the specific 30-mile quantitative criterion imposed by 

the Applicant with respect to the Project’s location in relation to both Bank of 

America Stadium and Charlotte Douglas International Airport.  More specifically, 

the Applicant clarifies that the site meets the 30-mile criterion with respect to Bank 

of America Stadium, which is located approximately 29.4 miles northwest from the 

site, but it does not meet the 30-mile criterion with respect to Charlotte Douglas 

International Airport, which is located approximately 30.5 miles north of the site. 
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Based on the above-detailed supplemental information, the Figure included in the Level 1 Analysis 

of the Updated Alternatives Analysis is updated as follows:  

Alternatives 

Minimum 150 

acres of 
contiguous 

developable 

land  

Frontage 

on or 

visibility 
from I-77 

Existing direct 
I-77 

interchange or 

sufficient 
acreage to add 

interchange 

Within 30 

miles Bank 

of America 
Stadium 

Within 30 miles 

of Charlotte 
Douglas 

International 

Airport 

1. 
No Action (No 

Build) ○ ○ ○ ○ ○ 

2. Hutchinson Site ● ● ● ● ● 

3. 
Aspen Commerce 

Park ● ○ ○ ● ● 

4. 
Blanchard Blackwell 

Site ○ Ø ● ● ○ 

5. 
Bradley Industrial 

Park - East ○ ○ ○ ● ● 

6. Daimler Site ● ○ ○ ● ● 

7. 
Firetower Road 

Business Park ○ ● Ø ● ● 

8. 
Highway 274 

Steadman Site 
Ø ○ ○ Ø ● 

9. Lazy Hawk Site ○ ● ● ○ ○ 

● = passes criterion 

○ = fails criterion 

Ø = partially passes criterion 
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4000 Faber Place Dr, Suite 130 

North Charleston, SC 29405 
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RS&H, Inc. 

FL Cert. Nos. AAC001886•IB26000956•LCC000210 

 

 

 

Date: 

 

June 22, 2019 

To: 

 

Jae Mattox, PE, SCDOT 

From:  

 

Andrew Smith, PE, RS&H 

Subject: Project Inspector-Interchange Alternative Analysis 
 

 
The following is a brief summary of the current state of the interchange alternative analysis for the new I-

77 interchange located between Exits 82 (Cherry Rd) and Exit 79 (Dave Lyle Blvd).   

Traffic Analysis 

 

A traffic analysis was performed to identify acceptable alternatives for a new interchange along Interstate 

77 (I-77) located at approximately mile marker 80, south of the existing Cherry Rd/Celanese Rd 

interchange (Exit 82), and north of the existing Dave Lyle Blvd interchange (Exit 79).  The proposed new 

interchange will accommodate the anticipated traffic associated with the addition of a large mixed-use 

development located on the west side of I-77 within the study area and provide east-west connectivity to 

and across I-77 for the existing roadway network.  More in-depth information on the traffic analysis is 

included in Attachment A. 

 

Future traffic movement volumes for the interchange alternatives analysis were estimated based on 

existing traffic diversion (background) associated with the new interchange plus growth, and the 

anticipated traffic associated with the proposed new development with no growth added. 

The new development traffic was generated based on the trip generation and distribution provided by the 

development engineering team. It was found that the trip generation based on peak hour of generator is 

roughly 20% greater during the AM peak hour and about 10% greater during the PM peak hour than if 

the peak hour of adjacent street rates were used. Therefore, the higher trip generation estimate provided 

by the development team was utilized to develop design hour traffic volumes to provide for a 

conservative analysis.  Distribution of the site development traffic was also provided by the development 

engineering team. 

 

The 2043 design hour volumes were generated by combining the 2043 background traffic volumes and 

the development trip generation for both AM and PM peak periods. 

The adequacy of the interchange configuration is based on the Level of Service (LOS) for the interchange’s 

merging and diverging volumes.  Level-of-Service (LOS) determinations were made for the weekday AM 

and PM peak hours for the proposed alternatives for the interchange using Synchro Version 10. The 

program uses methodologies contained in the 2000 and 2010 Highway Capacity Manual (HCM), as well as 

proprietary capacity analysis methods developed by Trafficware, to determine the operating 

characteristics of an intersection. 

MEMORANDUM: 
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Interchange Alternatives 

 

Five preliminary alternatives were analyzed for the proposed interchange at I-77. The alternatives include: 

 

• Alternative 1: Single Point Urban Interchange (SPUI) 

• Alternative 2: Dogbone Interchange 

• Alternative 3: Diamond Interchange 

• Alternative 4: Diamond Interchange with EB to NB Loop 

• Alternative 5: Diamond Interchange with EB to NB Flyover Bridge 

Alternative 1: Single Point Urban Interchange (SPUI) 

 

Based on a review of the results is it evident that SPUI at the proposed interchange fails to provide overall 

capacity for the traffic volume for the design year 2043. The level of service for SBR movement fails during 

AM peak hour and EBL, WBL, WBT, and NBL movement fails during PM peak hour and impacts I-77 

mainline operations.  In summary, the SPUI option does not provide adequate capacity for the design 

year traffic volume hence was not selected as a viable alternative. 

 

Alternative 2: Dogbone Interchange 

 

Based on a review of the results the Dogbone alternative at the proposed interchange fails to provide 

overall capacity for the traffic volume for the design year 2043 during the AM or PM peak hour. The 

overall intersection LOS for one or both roundabouts operate with significantly high delay and queuing. 

Based on the simulation, the interchange network becomes heavily congested as a result of queueing with 

overall network failure.  In summary, the Dogbone option does not provide adequate capacity for the 

design year traffic volume hence was not selected as a viable alternative. 

 

Alternative 3: Diamond Interchange 

 

Based on a review of the results, the Diamond Interchange at the proposed interchange fails to provide 

capacity for the traffic volumes for the design year 2043 during the PM peak hour. The EBL, WBT and NBL 

movements fail during the PM peak hour. Based on a review of the results, the Diamond interchange 

projected queues at NBL and NBR movement is anticipated to back up to the interstate.  In summary, the 

Diamond Interchange option does not provide adequate capacity for the design year traffic volume 

hence was not selected as a viable alternative. 

 

Alternative 4: Diamond Interchange with EB to NB Loop 

 

Based on a review of the results the Diamond Interchange with EB to NB Loop at the proposed 

interchange has the potential to provide capacity for the traffic volume for the design year 2043 during 

both AM and PM peak hours. For the design year of 2043, the interchange design assumes to have a WB 

to NB on-ramp, however in an intermediate scenario, the WBR movement can operate as a WBL utilizing 

the EB to NB loop until the Eden Terrace Bridge is rebuilt and the physical constraint under the bridge is 

removed allowing the NB ramp to be constructed.  In summary, the Diamond Interchange with EB to NB 

Loop option provides adequate capacity for the design year traffic volume hence was selected as a 

viable alternative. 
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Alternative 5: Diamond Interchange with EB to NB Flyover Bridge 

Based on a review of the results is it evident that Diamond Interchange with EB to NB Flyover Bridge at 

the proposed interchange has the potential to provide capacity for the traffic volume for the design year 

2043 during both AM and PM peak hours. It would be reasonable to expect that the EBR movement will 

operate without any major operational or queueing problems under design year conditions.  In summary, 

the Diamond Interchange with EB to NB Flyover Bridge option provides adequate capacity for the 

design year traffic volume hence was selected as a viable alternative. 

 

Feasible Alternatives 

 

Based on the traffic analysis, two configurations were identified as viable alternatives, and advanced to 

conceptual layout.  Alternative 4, as shown in Attachment B, has been identified as the most cost effective 

based on construction cost.  This is due to the need for a single structure crossing over the interstate.  As 

shown in the attached layout, the size of the loop ramp pushes the I-77 Northbound exit ramp extremely 

close to the adjacent properties, but appears to be constructible.  As we continue to evaluate Alternative 

4, we will need to further investigate the impacts of the design on required Right of Way, Alternative 5 

may need to be developed further for evaluation. 
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ATTACHMENT A 
  



Overview 
A traffic analysis was performed to identify a preferred alternative for a new interchange along 

Interstate 77 (I-77) located at approximately mile marker 80, south of the existing Cherry Rd/Celanese 

Rd interchange (Exit 82), and north of the existing Dave Lyle Blvd interchange (Exit 79).  The proposed 

new interchange is intended to accommodate the anticipated traffic associated with the addition of a 

large mixed-use development located on the west side of I-77 within the study area and provide east-

west connectivity to and across I-77 for the existing roadway network. 

Study Area Determination 
The study area for this interchange alternatives analysis was determined based on input from SCDOT 

staff.  The study area is intended to encompass the entire interchange study area, as well as the 

intersections associated with the development’s traffic impact analysis.  The study area includes the 

following intersections: 

1. Cherry Rd at Riverview Rd 

2. Cherry Rd at Patriot Pkwy 

3. Mt. Gallant Rd at John Ross Pkwy 

4. Dave Lyle Blvd at Mt. Gallant Rd 

5. Dave Lyle Blvd at John Ross Pkwy 

6. Celriver Rd at Paragon Way 

7. Dave Lyle Blvd at I-77 SB Ramps 

8. Dave Lyle Blvd at I-77 NB Ramps 

9. Dave Lyle Blvd at Red River Rd 

10. S. Anderson Rd at Dave Lyle Blvd WB Ramps 

11. S. Anderson Rd at Dave Lyle Blvd EB Ramps 

12. S. Anderson Rd at Langston St 

13. Cherry Rd at S. Anderson Rd 

14. Celriver Rd at Eden Terrace Rd 

15. Eden Terrace Rd at Riverview Rd 

16. Eden Terrace Rd at Patriot Pkwy 

17. Eden Terrace Rd at Arrowhead Dr 

18. N. Anderson Rd at Eden Terrace Rd 

19. N Anderson Rd at Mt. Gallant Rd 

20. Mt. Gallant Rd at Langston St 

Data Collection 
To evaluate existing traffic conditions within the study area, traffic data collection was performed by All 

Traffic Data Services.  The data collection efforts included an intersection mainline volume count, 

intersection turning movement counts, and Bluetooth origin-destination data. 

Interstate Mainline Count 

To determine the existing traffic volumes along mainline I-77, a 7-day volume count was performed 

from Thursday, May 9 through Wednesday, May 15, 2019 at a point located between the Eden Terrace 



Road bridge to the north and the railroad bridge to the south.  Based on the count data, it was 

determined that the observed two-way average daily traffic (ADT) is 96,500 vehicles per day on 

weekdays, and 83,700 vehicles per day on weekend days.  

Intersection Turning Movement Counts 

To analyze the traffic operations as a result of the addition of the interchange, 14-hour (6:00AM to 

8:00PM) intersection turning movement counts were performed at the study area intersections on 

Thursday, May 9, 2019.   

Bluetooth Origin/Destination Data 

It is assumed that the addition of a new interchange will result in some existing traffic diverting from the 

adjacent interchanges north and south to the new interchange.  To determine the extent of this 

rerouting, Bluetooth origin-destination data collection was performed at twelve locations within the 

project study area to determine the interactions between locations.  The origin-destination data were 

collected for the full 24-hour period for 15 minute increments which permitted breaking out the AM 

peak period (7:00AM to 9:00AM), Midday peak period (11:00AM to 1:00PM), and PM peak period 

(4:00PM to 6:00PM). 

Future Traffic Conditions 
Future turning movement volumes for the interchange alternatives analysis were estimated based on 

existing traffic diversion (background) associated with the new interchange plus growth, and the 

anticipated traffic associated with the proposed new development with no growth added.  

New Interchange Traffic Shift 

The data collected during the origin-destination data collection was utilized to estimate the percentages 

of existing traffic that would potentially shift to the new interchange.  These percentages were 

determined based on the assumption that a portion of total traffic entering the study area at a given 

origin will exit the network at a specific destination, and vice-versa.  These percentages were applied to 

the turning movement volumes to develop shifted traffic to be applied to the background volumes. 

Background Traffic Growth 

To forecast future traffic analysis volumes, the regional travel demand model and historical SCDOT daily 

traffic data were used. The Metrolina Regional Travel Demand Model (MRM) was used to obtain year 

2015, year 2025, and year 2045 model volumes to establish model growth rates.  

Horizon-year 2043 traffic volumes were developed for anticipated growth in surface street traffic 

volumes based on the selected linear annual growth rate of 2.5%, as determined based on the growth 

analysis. For future conditions, peak hour factors were set at a value of 0.90 and 2% heavy vehicle 

percentage were used for each approach. The 2043 background traffic volumes include new interchange 

diverted traffic and the applied growth rate. 

For the I-77 mainline growth rate, a linear annual growth rate of 1.5% was determined based on the 

growth analysis and applied to the directional traffic count data collected as part of the interstate 

mainline count data collection.  



New Development Traffic 

The new development traffic was generated based on the trip generation and distribution provided by 

the development engineering team. The trip generation analysis provided utilized peak hour of 

generator rates for most of the land use types, which generally provides higher traffic than the peak 

hour of adjacent street traffic rates. It was found that the trip generation based on peak hour of 

generator is roughly 20% greater during the AM peak hour and about 10% greater during the PM peak 

hour than if the peak hour of adjacent street rates were used. Therefore, the higher trip generation 

estimate provided by the development team was utilized to develop design hour traffic volumes to 

provide for a conservative analysis.  This conservative approach will be refined for the final IAR analysis 

based on findings detailed in this memorandum. 

Distribution of the site development traffic was also provided by the development engineering team.  

The distribution associated with the proposed interchange was: 

• 50% to and from I-77 North 

• 25% to and from I-77 South 

• 2% to and from East/West across the interchange 

The remaining development generated traffic was distributed to surface streets west of I-77. 

Design Hour Volumes 

Based on the development trip generation provided, the majority of the land uses are consistent with 

weekday AM and PM peak hour traffic generation and the redistributed traffic volume follows the 

normal weekday AM and PM peak patterns on the surface street network and I-77.  Therefore, weekday 

AM and PM peak hours were selected for the development of the design hour volumes. 

The 2043 design hour volumes were generated by combining the 2043 background traffic volumes and 

the development trip generation for both AM and PM peak periods. The 2043 design hour volumes for 

AM and PM are shown in Figure 1. Note there was no annual growth applied to the development 

generated traffic. 

 

 

 

 

 

 

 

  



 

Figure 1:  2043 Design Hour AM / PM Peak Hour Traffic Volumes 

 



Interstate Ramp Junction Analysis 
Design year volumes were developed and include background traffic, shifted traffic associated with the 

new interchange, and new project traffic associated with the proposed development.  The total ramp 

associated mainline design year traffic volumes are shown in Figure 1.  These volumes were analyzed 

using McTrans Highway Capacity Software (HCS) Version 2010 to define levels of service (LOS) for each 

freeway ramp merge and diverge junction at the new interchange. 

The LOS for merging and diverging segments, is based on the density of vehicles and expressed in 

passenger cars per mile per lane.  Six levels of services are defined for each type of facility from A (the 

best) to F (the worst).   

The table below lists the LOS criteria for merge and diverge ramp junctions as published in the HCM 

2010. 

 

The following merge and diverge junctions were analyzed for the AM and PM peak hour conditions for 

the 2043 design year scenario: 

Merge 

1. I-77 Northbound at Project Inspector Northbound On-Ramp 

2. I-77 Southbound at Project Inspector Southbound On-Ramp 

Diverge 

1. I-77 Northbound at Project Inspector Northbound Off-Ramp 

2. I-77 Southbound at Project Inspector Southbound Off-Ramp 

Figure 2 depicts the merge and diverge analyses results for the 2043 Design Year. 

  

Level-of-

Service

Merge and Diverge Area Density 

(pc/mi/ln)

A ≤ 10

B > 10 - 20

C > 20 - 28

D > 28 - 35

E > 35

F Demand Exceeds Capacity

Level-of-Service Density Thresholds for 

Merge and Diverge Areas



Figure 2:  2043 Design Year AM / PM Peak Hour LOS and Density 

 

  



Of the four (4) ramp junctions, the northbound merge, northbound diverge, and southbound merge 

operate at LOS D or better for the 2043 design year conditions during the AM and PM peak hours.   

The southbound diverge operates at LOS F during the AM peak hour and at LOS C during the PM peak 

hour.  It should be noted that ramp volumes along the southbound off-ramp exceed ramp capacity; 

however, estimated traffic volumes along this ramp, in addition to the remaining southbound ramp and 

the northbound ramps, were developed utilizing a conservative analysis approach as previously 

mentioned. It was noted during the analysis that volume variations within the 20% conservative 

development projected traffic AM peak volume assumption yielded significant improvements in 

operational LOS.  Therefore, the conservative approach for the development traffic generation would 

need to be evaluated in the final Interchange Access Request analysis to eliminate overdesign 

conditions.  Reducing the conservative development traffic volume projections by 15% yields a LOS of C 

for the design year.  Based on this analysis finding, we are recommending single lane merge and diverge 

movements for all I-77 mainline ramp/loop access. 

Interchange Alternatives  
There were five preliminary alternatives that were analyzed for the proposed interchange at I-77 

between Cherry Road and Dave Lyle Boulevard. This memorandum outlines the analysis findings for 

each of these five interchange options. The alternatives include: 

• Alternative 1: Single Point Urban Interchange (SPUI) 

• Alternative 2: Dogbone Interchange 

• Alternative 3: Diamond Interchange 

• Alternative 4: Diamond Interchange with EB to NB Loop 

• Alternative 5: Diamond Interchange with EB to NB Flyover Bridge 

Alternatives Analysis 
Level-of-Service (LOS) determinations were made for the weekday AM and PM peak hours 

for the proposed alternatives for the interchange using Synchro Version 10. The program uses 

methodologies contained in the 2000 and 2010 Highway Capacity Manual (HCM), as well as proprietary 

capacity analysis methods developed by Trafficware, to determine the operating characteristics of an 

intersection. 

 

Capacity is defined as the maximum number of vehicles that can pass over a particular road segment, or 

through a particular intersection, within a specified period of time under prevailing roadway, traffic, and 

control conditions. 

 

Alternative 1:  SPUI Interchange 

A SPUI (single point urban interchange) was explored as an alternative for the proposed interchange at I-

77 between Cherry Road and Dave Lyle Blvd interchange. A comparative traffic analysis was performed 

for the SPUI option to determine its relative effectiveness at providing capacity at the proposed 

interchange location as compared to other alternatives. Figure 3 provides the interchange configuration, 

laneage and peak hour traffic volumes utilized for the analysis. Design year traffic volumes were used in 

the analysis of the SPUI alternative. Table 1 provides the level of service (LOS) and queueing analysis 

utilizing Synchro and SimTraffic.  



Figure 3: Configuration, laneage and peak hour traffic volumes for SPUI Interchange 

 

  



Table 1: Capacity Analysis for SPUI interchange at I-77 

 

Based on a review of the results is it evident that SPUI at the proposed interchange fails to provide 

overall capacity for the traffic volume for the design year 2043. The level of service for SBR movement 

fails during AM peak hour and EBL, WBL, WBT, and NBL movement fails during PM peak hour. Based on 

the analysis this alternative does not provide adequate capacity for the anticipated traffic. Based on a 

review of the results, the SPUI projected queues on the northbound and eastbound ramps are expected 

to be excessive with the I-77 NB ramp queue impacting I-77 mainline operations.  

In summary, the SPUI option does not provide adequate capacity for the design year traffic volume hence 

was not selected as a viable alternative. 

 

Alternative 2:  Dogbone Interchange 

A Dogbone interchange was explored as an alternative for the proposed interchange at I-77 between 

Cherry Road and Dave Lyle Blvd interchange. A comparative traffic analysis was performed for the 

Dogbone option to determine its relative effectiveness at providing capacity at the proposed 

interchange location as compared to other alternatives. Figure 4 provides the interchange configuration, 

laneage and peak hour traffic volumes utilized for the analysis. The peak hour design year traffic 

volumes were used to analyze the Dogbone interchange alternative. Table 2 and Table 3 provide the 

level of service (LOS) and queueing analysis utilizing Synchro and SimTraffic. 

  

EBL EBT EBR WBL WBT WBR NBL NBR SBL SBR

AM Peak Hour

LOS (Delay) D (41.5) C (23.2) A (0.3) D (52.2) D (51.2) B (11.3) D (42.7) A (0.1) C (25.5) F (198.0)

Synchro 95th Q #362' 194' 0' 108' #236 36' #355 0' 56' #1115'

SimTraffic 95th Q 427' 186' 0' 116' 194' 0' 299' 18' 61' 0'

PM Peak Hour

LOS (Delay) F (168.7) B (10.8) C (22.8) E (77.3) F (139.9) C (25.5) F (174.9) A (0.0) D (51.7) A (2.6)

Synchro 95th Q #1486' 93' #231' 64' #671' 38' #634' 0' 54' 0'

SimTraffic 95th Q 824' 1068' 848' 495' 990' 301' 2604' 352' 56' 0'

Design Year

SPUI  Interchange at I-77

Condition Measure Intersection
EB (Project Inspector Road) WB (Project Inspector Road) NB (I-77 NB Off Ramp) SB (I-77 SB Off Ramp)

Design Year

F (105.2)

F (95.5)



Figure 4: Configuration, laneage and peak hour traffic volumes for Dogbone Interchange 

 

  



 

Table 2: Capacity Analysis for Dogbone interchange at I-77 SB Ramps 

 

Table 3: Capacity Analysis for Dogbone interchange at I-77 NB Ramps 

 

Based on a review of the results the Dogbone alternative at the proposed interchange fails to provide 

overall capacity for the traffic volume for the design year 2043 during the AM or PM peak hour. The 

overall intersection LOS for one or both roundabouts operate with significantly high delay and queuing. 

Based on the simulation, the interchange network becomes heavily congested as a result of queueing 

with overall network failure.  

In summary, the Dogbone option does not provide adequate capacity for the design year traffic volume 

hence was not selected as a viable alternative. 

Alternative 3:  Diamond Interchange 

A Diamond Interchange was explored as an alternative for the proposed interchange at I-77 between 

Cherry Road and Dave Lyle Blvd interchange. A comparative traffic analysis was performed for the 

Diamond Interchange option to determine its relative effectiveness at providing capacity at the 

proposed interchange location as compared to other alternatives. Figure 5 provides the interchange 

configuration, laneage and peak hour traffic volumes utilized for the analysis. The design year peak hour 

traffic volumes were used to analyze Diamond interchange alternative. Table 4 and Table 5 provide the 

level of service (LOS) and Queueing analysis utilizing Synchro and SimTraffic. 

  

EBT EBTR EBRBypass WBLT WBTR SBL SBR

AM Peak Hour

LOS (Delay) B (10.7) B (12.2) A (6.7) A (8.5) A (9.5) A (9.2) F (1568.3)

Synchro 95th Q 3' 4' 1' 3' 3' 0' 219'

SimTraffic 95th Q 1478' 1452' 0' * * 1232' 1217'

PM Peak Hour

LOS (Delay) E (47.0) F (85.3) F (224.4) A (9.2) B (10.5) A (9.1) F (645.3)

Synchro 95th Q 20' 31' 70' 3' 4' 0' 85'

SimTraffic 95th Q 1108' 1123' 1358' * * 1203' 1203'

*Please note that during Simtraffic  run the whole network shuts down operationally

Design Year
F (723.4)

Design Year
F (199.9)

Dogbone Interchange at I-77 SB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) SB (I-77 SB Off Ramp)

Intersection

EBL EBLTR WBT WBR Bypass NBL NBR NBLR

AM Peak Hour

LOS (Delay) B (10.5) A (9.2) E (40.7) B (10.3) F (96.2) F (50.1) A (5.4)

Synchro 95th Q 4' 3' 5' 0' 16' 10' 0'

SimTraffic 95th Q 1167' 1209' 1370' 104' 1022' 0' 241'

PM Peak Hour

LOS (Delay) F (73.1) E (38.7) F (949.7) E (37.6) F (592.0) F (383.8) A (4.1)

Synchro 95th Q 28' 18' 38' 1' 34' 25' 0'

SimTraffic 95th Q 889' 668' 1067' 31' 978' * *

*Please note that during Simtraffic  run the whole network shuts down operationally

Design Year
E (35.9)

Design Year
F (257.6)

Dogbone Interchange at I-77 NB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) NB (I-77 NB Off Ramp)

Intersection



Figure 5: Configuration, laneage and peak hour traffic volumes for Diamond Interchange 

 

  



Table 4: Capacity Analysis for Diamond interchange at I-77 SB Ramps 

 

Table 5: Capacity Analysis for Diamond interchange at I-77 NB Ramps 

 

Based on a review of the results, the Diamond Interchange at the proposed interchange fails to provide 

capacity for the traffic volumes for the design year 2043 during the PM peak hour. The EBL, WBT and 

NBL movements fail during the PM peak hour at the I-77 NB Off Ramp. Based on the analysis this 

alternative does not provide adequate capacity for the PM peak hours. Based on a review of the results, 

the Diamond interchange projected queues at NBL and NBR movement is anticipated to back up to the 

interstate. 

In summary, the Diamond Interchange option does not provide adequate capacity for the design year 

traffic volume hence was not selected as a viable alternative. 

Alternative 4:  Diamond Interchange with EB to NB Loop 

A Diamond Interchange with EB to NB Loop was explored as an alternative for the proposed interchange 

at I-77 between Cherry Road and Dave Lyle Blvd interchange. A comparative traffic analysis was 

performed for the Diamond Interchange with EB to NB Loop option to determine its relative 

effectiveness at providing capacity at the proposed interchange location as compared to other 

alternatives. Figure 6 provides the interchange configuration, laneage and peak hour traffic volumes 

utilized for the analysis. Based on the peak hour traffic volumes developed based on the background 

traffic and new development traffic and used to analyze Diamond interchange alternative. Table 6 and 

Table 7 provides the level of service (LOS) and queueing analysis utilizing Synchro and SimTraffic. 

EBT EBR WBL WBT SBTL SBR

AM Peak Hour

LOS (Delay) D (38.3) A (0.3) D (38.4) A (3.7) E (63.4) E (62.8)

Synchro 95th Q #541' 0' m34' 75' #681' #671'

SimTraffic 95th Q 404' 98' 102' 85' 362' 379'

PM Peak Hour

LOS (Delay) B (19.1) C (20.3) F (231.7) A (2.0) F (100.1) F (95.7)

Synchro 95th Q #1019' #231' m3' m0' #335 #318

SimTraffic 95th Q 480' 437' 66' 4' 199' 204'

Design Year
C (34.3)

Design Year
C (25.2)

Diamond Interchange at I-77 SB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) SB (I-77 SB Off Ramp)

Intersection

EBL EBT WBT WBR NBL NBR

AM Peak Hour

LOS (Delay) B (12.7) A (1.7) D (40.6) C (32.8) D (45.5) A (0.1)

Synchro 95th Q m19' m6' 223' 15' 378' 0'

SimTraffic 95th Q 423' 213' 192' 0' 359' 0'

PM Peak Hour

LOS (Delay) F (140.7) A (0.6) F (133.5) D (48.3) F (187.4) A (0.0)

Synchro 95th Q #1456' m2' #659' 0' #634' 0'

SimTraffic 95th Q 1044' 1082' 968' 341' 1206' 1194'

Design Year
C (25.8)

Design Year
F (142.5)

Diamond Interchange at I-77 NB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) NB (I-77 NB Off Ramp)

Intersection



Figure 6: Configuration, laneage and peak hour traffic volumes for Diamond Interchange with EB to NB 

loop 

 

  



Table 6: Capacity Analysis for Diamond interchange with EB to NB Loop at I-77 SB Ramps 

 

Table 7: Capacity Analysis for Diamond interchange With EB to NB Loop at I-77 NB Ramps 

 

Based on a review of the results the Diamond Interchange with EB to NB Loop at the proposed 

interchange has the potential to provide capacity for the traffic volume for the design year 2043 during 

both AM and PM peak hours. Based on a review of the results, the Diamond interchange with EB to NB 

Loop at I-77 NB Ramp is anticipated to have queuing for the EBR movement. However, it should be 

noted that EBR movement is metered by the upstream intersection at I-77 SB Ramps, which will help 

limit the flow onto the loop ramp. It would be reasonable to expect that the EBR movement will operate 

without any major operational or queueing problems under design year conditions. For the design year 

of 2043, the interchange design assumes to have a WB to NB on-ramp, however in an intermediate 

scenario, the WBR movement can operate as a WBL utilizing the EB to NB loop until the Eden Terrace 

bridge is rebuilt and the physical constraint under the bridge is removed allowing the NB ramp to be 

constructed. 

In summary, the Diamond Interchange with EB to NB Loop option provides adequate capacity for the 

design year traffic volume hence was selected as a viable alternative. 

 

 

 

  

EBT EBR WBL WBT SBTLR SBR

AM Peak Hour

LOS (Delay) D (44.0) A (0.3) B (16.1)  B (14.1) E (56.1) E (55.2)

Synchro 95th Q #541' 0' 35' 346' #613 #607'

SimTraffic 95th Q 384' 36' 126' 139' 340' 352'

PM Peak Hour

LOS (Delay) E (69.2) C (20.3) B (11.8) A (5.7) D (49.3) D (48.4)

Synchro 95th Q #1117 #239' m8 322' 214' 209'

SimTraffic 95th Q 435' 224' 57' 102' 166' 173'

Diamond Interchange with EB to NB Loop  at I-77 SB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) SB (I-77 SB Off Ramp)

Intersection

Design Year
D (35.7)

Design Year
D (39.8)

EBT EBR WBT WBR NBL NBR

AM Peak Hour

LOS (Delay) B (12.4) - C (23.5) C (20.8) B (16.6) A (0.1)

Synchro 95th Q m145 - 159' 26' 234' 0'

SimTraffic 95th Q 142' - 151' 0' 241' 0'

PM Peak Hour

LOS (Delay) A (4.5) - C (20.5) B (15.8) C (21.8) A (0.0)

Synchro 95th Q m6 - 267' 15' 243' 0'

SimTraffic 95th Q 65' 518' 226' 0' 249' 0'

Diamond Interchange with EB to NB Loop at I-77 NB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) NB (I-77 NB Off Ramp)

Intersection

Design Year
B (16.0)

Design Year
B ( 19.0)



Alternative 5:  Diamond Interchange with EB to NB Flyover Ramp 

A Diamond Interchange with EB to NB Flyover Ramp was explored as an alternative for the proposed 

interchange at I-77 between Cherry Road and Dave Lyle Blvd interchange. A comparative traffic analysis 

was performed for the Diamond Interchange with EB to NB Flyover Ramp option to determine its 

relative effectiveness at providing capacity at the proposed interchange location as compared to other 

alternatives. Figure 7 provides the interchange configuration, laneage and peak hour traffic volumes 

utilized for the analysis. The design year peak hour traffic volumes were used to analyze Diamond 

interchange alternative with EB to NB Flyover Ramp. This analysis assumed that two thirds (2/3) of the 

site traffic projected to travel north of the interstate will travel through the south side of the 

development to use the NB Flyover Ramp. The remaining one third (1/3) of the site traffic travelling 

north towards the interstate and all the shifted traffic due to new interchange will travel north using EBL 

movement at the I-77 NB Ramp intersection. Table 8 and Table 9 provides the level of service (LOS) and 

Queueing analysis utilizing Synchro and SimTraffic. 

  



Figure 7: Configuration, laneage and peak hour traffic volumes for Diamond Interchange with EB to NB 

Flyover Ramp 

 

  



Table 8: Capacity Analysis for Diamond interchange with EB to NB Flyover Ramp at I-77 SB Ramps 

 

Table 9: Capacity Analysis for Diamond interchange With EB to NB Flyover Ramp at I-77 NB Ramps 

 

Based on a review of the results is it evident that Diamond Interchange with EB to NB Flyover Bridge at 

the proposed interchange has the potential to provide capacity for the  traffic volume for the design 

year 2043 during both AM and PM peak hours. Based on a review of the results, the Diamond 

interchange with EB to NB Flyover Ramp found that the EBL movement at the I-77 NB Ramp is 

anticipated to have some queuing and should require at least 300 ft storage length. It should be noted 

that EBL movement is metered by the upstream intersection at I-77 SB Ramps. Additionally, it is believed 

that the project trips (provided by the applicant) used in the analysis are roughly 10% greater than the 

adjacent street peak hour for the PM peak hour traffic. It would be reasonable to expect that the EBR 

movement will operate without any major operational or queueing problems under design year 

conditions. 

In summary, the Diamond Interchange with EB to NB Flyover Bridge option provides adequate capacity 

for the design year traffic volume hence was selected as a viable alternative. 

 

EBT EBR WBL WBT SBTL SBR

AM Peak Hour

LOS (Delay) C (31.8) A (0.3) B (14.9) A (3.6) D (53.0) D (52.7)

Synchro 95th Q 358' 0' m23 60' #604' #597'

SimTraffic 95th Q 367' 33' 92' 133' 145' 372'

PM Peak Hour

LOS (Delay) B (13.9) C (20.3) A (0.1) A (0.4) D (48.4) D (47.6)

Synchro 95th Q 365' #239 m0' m0' 211' 205'

SimTraffic 95th Q 221' 438' 46' 114' 203' 208'

Diamond Interchange with EB to NB Flyover Ramp  at I-77 SB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) SB (I-77 SB Off Ramp)

Intersection

Design Year
C (28.1)

Design Year
B (15.4)

EBL EBT WBT WBR NBL NBR

AM Peak Hour
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SimTraffic 95th Q 298' 38' 338' 37' 384' 0'

Diamond Interchange with EB to NB Flyover Ramp  at I-77 NB Ramps

Condition Measure
EB (Project Inspector Road) WB (Project Inspector Road) NB (I-77 NB Off Ramp)

Intersection

Design Year
C (24.3)

Design Year
D (41.2)
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South Carolina Department of Commerce 

1201 Main Street, Suite 1600 

Columbia, South Carolina 20201-3200 

Attention: Mr. Daniel Young 

dyoung@sccommerce.com

Reference: Protected Species Assessment

Project Inspector 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

Dear Mr. Young: 

S&ME, Inc. (S&ME) is pleased to submit our Protected Species Assessment for the above-referenced project 

located in York County, South Carolina. This work was performed in general accordance with S&ME Proposal 

Number 42-1900437, dated May 31, 2019 and our Agreement for Services Form (AS-071).  

S&ME appreciates the opportunity to be of service to you by performing this Protected Species Assessment for 

this project. Please contact us at (803) 561-9024 with questions regarding this report or if you require additional 

information. 

Sincerely, 

S&ME, Inc.  

Chris Handley Chris Daves, P.W.S. 

Biologist Senior Scientist 

chandley@smeinc.com cdaves@smeinc.com
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1.0 Project Background 

This Protected Species Assessment has been conducted to assess the potential for the presence of protected 

species on the site in preparation for proposed development. The site is being considered for a potential training 

facility for the Carolina Panthers as well as a mixed-use development (office, commercial, entertainment, and open 

space). A new interchange at Interstate 77 (I-77) and connecting road to Paragon Way are also proposed. 

S&ME will be requesting the technical assistance (in the form of a written Response Letter) of the U.S. Fish and 

Wildlife Service (USFWS) as to whether site development would likely result in “take” as defined under Section 9 of 

the Endangered Species Act (ESA). The approximate 354.5-acre site consists of all or portions of multiple York 

County tax parcels. The site is located east and west of I-77, north of a Norfolk Southern Railroad right-of-way, 

south of Eden Terrace, east of Mt. Gallant Road, and west of Paragon Way approximately three miles northeast of 

Rock Hill, York County, South Carolina as shown on Exhibits 1-5 in Appendix I. 

2.0 Site and Habitat Descriptions 

The site is located in eastern York County within the Southern Outer Piedmont ecoregion of South Carolina. The 

site consists of mixed hardwoods, oak-hickory forestland, utility easements, and aquatic features (wetlands and 

streams). The properties adjacent to the site consist of forestland, single-family residences, I-77, a railroad, and 

commercial and light industrial facilities.  

Please refer to Exhibits 3/3A and the site photographs in Appendix I for depictions of the predominant habitat 

types located on the site. 

2.1 Mixed Hardwoods 

The majority of the site consisted of mixed hardwood forestland (Photographs 1-6).  Dominant overstory species 

observed included white oak (Quercus alba), northern red oak (Q. rubra), southern red oak (Q. falcata), red maple 

(Acer rubrum), sweetgum (Liquidambar styraciflua), tulip poplar (Liriodendron tulipifera), mockernut hickory (Carya 

tomentosa), and shagbark hickory (C. ovata). Understory species included those of the canopy dominants and 

eastern red cedar (Juniperus virginiana), eastern redbud (Cercis canadensis), eastern hophornbeam (Ostrya 

virginiana), sourwood (Oxydendrum arboreum), silverthorn (Elaeagnus pungens), autumn olive (E. umbellata), 

Chinese privet (Ligustrum sinense), ironwood (Carpinus caroliniana), eastern hophornbeam (Ostrya virginiana), 

buckeye (Aesculus spp.), and black cherry (Prunus serotina). Ground cover and woody vine species included 

muscadine (Vitis rotundifolia), Japanese honeysuckle (Lonicera japonica), common greenbrier (Smilax rotundifolia), 

Christmas fern (Polystichum acrostichoides), and Japanese stiltgrass (Microstegium vimineum).  

2.2 Oak-Hickory Forestland 

The northwestern portion of the site consisted of oak-hickory forestland (Photographs 7-8) along a hillside. 

Dominant overstory species observed included northern red oak and mockernut hickory. The understory was 

sparse and included sporadic sapling and shrubs of eastern red cedar and silverthorn. Minimal groundcover and 

woody vine species were observed. 



Protected Species Assessment 

Project Inspector 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

October 16, 2019 2 

2.3 Natural Pine Stands 

Small pockets of natural pine stands were observed on the northern portion of the site (Photograph 9). Dominant 

overstory species included loblolly pine (Pinus taeda). The pines were approximately 60 feet in height, 25 years in 

age, and averaged eight to 14 inches in diameter-at-breast-height (DBH). The understory consisted of loblolly 

pine saplings, eastern red cedar, silverthorn, and common greenbrier.  

2.4 Open Fields 

Two open fields comprising roughly 2.5 acres each were observed on the southern and central portions of the site 

(Photographs 10-11). Scattered eastern red cedar trees were observed throughout each field. Herbaceous species 

included tall fescue (Festuca arundinacea), common vetch (Vicia sativa), common plantain (Plantago major), old-

field toadflax (Nuttallanthus canadensis), rabbit tobacco (Pseudognaphalium obtusifolium), broomsedge 

(Andropogon virginicus), clover (Trifolium spp.), and wild onion (Allium vineale). The field fringes were dominated 

by autumn olive, silverthorn, and eastern red cedar.   

2.5 Utility Easements/Rights-of-Way 

Powerline utility easements and roadside rights-of-way were observed on the eastern, southern, and western 

portions of the site (Photographs 12-19). Species observed included saplings and shrubs of loblolly pine, 

sweetgum, silverthorn, autumn olive, eastern red cedar, winged-elm (Ulmus alata), and honey locust (Gleditsia 

triacanthos). The herbaceous species stratum included bear’s foot (Smallanthus uvedalia), southern crownbeard 

(Verbesina occidentalis), tall fescue, broomsedge, Japanese honeysuckle, dog fennel (Eupatorium capillifolium), 

plume grass (Saccharum alopecuroidum), lespedeza (Lespedeza spp.), bull nettle (Solanum carolinense), late 

boneset (Eupatorium serotinum), saw-tooth greenbrier (Smilax bona-nox), blackberry (Rubus spp.), goldenrod 

(Solidago spp.), common partridge pea (Chamaecrista fasciculata), pokeweed (Phytolacca americana), fish-on-a-

pole (Chasmanthium latifolium), Brazilian verbena (Verbena brasiliensis), foxtail (Setaria spp.), bearded beggar ticks 

(Bidens aristosa), fleabane (Erigeron spp.), and wooly mullein (Verbascum thaspus). 

2.6 Aquatic Features 

Four herbaceous wetlands (Photographs 21, 23, 24) were observed on the site within the powerline utility 

easement on the eastern portion of the site, west of I-77 (Wetland B, D, E, and H). Species observed included 

common rush (Juncus effusus), sedge (Carex spp.), Japanese stiltgrass, and knotweed (Persicaria spp.).  

A former pond bottom (Wetland G), which has naturalized back to a wetland was observed on the northern 

portion of the site (Photograph 26). Species observed were similar to that of the herbaceous wetlands. 

The remaining wetlands are characterized as forested wetlands (Wetlands A, C, F, I, and J) and are scattered across 

the site (Photographs 20, 22, 25). Wetland A is considered a headwater, forested wetland while Wetlands C, F, I, 

and J are characterized as riparian forested wetlands. Overstory species observed included tulip poplar, red maple, 

sweetgum, and green ash (Fraxinus pennsylvanica). Understory species consisted of those of the canopy 

dominants and silverthorn. Groundcover and woody vines included Japanese stiltgrass, common rush, common 

greenbrier, and poison ivy (Toxicodendron radicans).  
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Ten (10) tributaries were observed across the site (Photographs 27-30). The tributaries were seasonal/intermittent 

with varying widths between three to six feet. Most of the channels were dry with small pools or sporadic pockets 

of water. The substrates observed included gravel, cobbles, sands, silts, and clay. Species observed along the 

tributaries included black willow (Salix nigra), tulip poplar, sweetgum, red maple, box elder (Acer negundo), 

mockernut hickory, red mulberry (Morus rubra), ironwood, eastern hophornbeam, and black walnut (Juglans nigra). 

Understory species consisted of the canopy dominants and flowering dogwood (Cornus florida), cottonwood 

(Populus deltoides), eastern red cedar, buckeye, silverthorn, and Chinese privet. Groundcover and woody vine 

species included common greenbrier, Japanese honeysuckle, Christmas fern, and Japanese stiltgrass.  

3.0 Methodology 

S&ME personnel reviewed the South Carolina Department of Natural Resources (SCDNR) and the USFWS websites 

to determine those species that are currently listed as federally protected (threatened or endangered) in York 

County. The results of this search, including identified protected species and preferred habitat served as the basis 

of the field review and are presented in Table 4-1. 

SCDNR maintains a database of elements of occurrence for protected species in the state of South Carolina. A 

search of this database did not reveal the known presence of federally protected species (occurrences) on or 

immediately adjacent to the site. Supporting information was researched for the purpose of identifying soil types, 

vegetative communities, and possible drainage features in the study area. The supporting information reviewed 

included aerial photography, topographic quadrangle maps, soil survey sheets, land use information, and data 

from the National Wetlands Inventory. 

S&ME Biologists Chris Daves, P.W.S., Chris Handley, and Amy Moore performed field reviews on April 23, 25, May 

24, July 1, September 3, and 25, 2019. The information obtained from supporting documentation was integrated 

with the field review to identify potential areas of preferred habitat of protected species. Portions of the site that 

matched descriptions of preferred habitat for protected species listed in Table 4-1 were considered to be 

potential habitat for the respective protected species. These areas were subsequently field reviewed to confirm the 

presence/absence of the respective species. 

4.0 Federally Protected Species 

Descriptions of the species and their respective federal status are identified in Table 4-1 and in Appendix II. The 

SCDNR and USFWS websites identified the following federally listed species for York County: 
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Table 4-1 Federally Protected Flora and Fauna Summary 

Species Listing Habitat 

Bald Eagle 

Haliaeetus leucocephalus 
BGEPA 

Coastlines, rivers, large lakes which provide adequate feeding 

grounds. 

Northern Long-Eared Bat 

Myotis septentrionalis 
T 

Caves and abandoned mines (winter hibernacula). In summer, 

underneath bark or in cavities or crevices of trees with loose or 

exfoliating bark, with diameter at breast height (DBH) greater 

than three inches. 

Carolina Heelsplitter 

Lasmigona decorata
E 

Variety of substrates or river and creek beds, including mud, clay, 

sand, gravel, and cobble/bolder/bedrock; Catawba, Savannah, 

Saluda, and Pee Dee River systems. 

Dwarf-Flowered Heartleaf 

Hexastylis naniflora 
T 

Bluffs, hillsides, ravines and boggy areas adjacent to streams in 

Piedmont hardwood forests; Prefers Pacolet, Madison, or 

Musella soils. 

Little Amphianthus/Pool Sprite 

Amphianthus pusillus 
T Granite outcrops with shallow pools in full sunlight. 

Schweinitz’s Sunflower 

Helianthus schweinitzii 
E 

Pastures of full sun, upland woods clearings/openings, and 

thickets of heavy clay-based soils. 

E = Endangered  T = Threatened  BGEPA = Bald and Golden Eagle Protection Act 

4.1 Bald Eagle 

BIOLOGICAL DETERMINATION: NO EFFECT 

This large raptor has characteristic adult plumage consisting of a white head and tail with a dark brown body.  

Juvenile eagles are completely dark brown and do not fully develop the majestic white head and tail until the fifth 

or sixth year. Adults average about three feet from head to tail, weigh approximately 10 to 12 pounds and have a 

wingspread that can reach seven feet.  Generally, female bald eagles are larger than the males.  The typical nest is 

constructed of large sticks and is lined with soft materials such as pine needles and grasses. The nests are very 

large, measuring up to six feet across and weighing hundreds of pounds. Nesting and feeding sites are generally 

in the vicinity of large bodies of open water (coastlines, rivers, large lakes). 

The site does not contain suitable nesting habitat for the bald eagle. There are no coastlines, rivers, or large lakes 

on or immediately adjacent to the site considered suitable habitat for the bald eagle. No nests or individuals were 

observed during the field survey. Accordingly, future development of the site is not expected to impact this 

species. 
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4.2 Northern Long-Eared Bat 

BIOLOGICAL DETERMINATION: MAY AFFECT, NOT LIKELY TO ADVERSELY AFFECT 

Northern long-eared bat is a medium-sized bat approximately three to 3.7 inches, with a wingspan of nine to 10 

inches. Fur color ranges from medium to dark brown on the back and tawny to pale brown on the underside. It is 

distinguished by its long ears in relation to other bats in the genus Myotis, which means mouse-eared. Northern 

long-eared bats use caves and abandoned mines as winter hibernacula. In summer, the bat will roost in small 

colonies or alone underneath bark or in cavities or crevices of both live trees and dead trees. The USFWS 

considers any live or dead tree with loose or exfoliating bark with a DBH greater than three inches to be potential 

roosting habitat. 

The site does not contain suitable winter hibernacula habitat as there were no caves or abandoned mines; 

however, suitable summer roosting habitat for the northern long-eared bat was observed on the site within the 

mixed hardwood and pine habitats. These areas included mature trees with a DBH greater than three inches. 

Snags were also observed on the site. 

S&ME contacted Ms. Morgan Wolf, with the South Carolina USFWS Field Office to determine if northern long-

eared bat had been previously located in the vicinity of the site. S&ME requested information regarding known 

winter hibernacula sites within 0.25 mile of the site or summer roosting habitat within 150 feet of known occupied, 

maternity roosting areas. Ms. Wolf responded to S&ME’s inquiry on October 7, 2019, via e-mail and stated “after 
reviewing our records, there are no known maternity roosts nor hibernacula located near the project area. 
Therefore, project activities are exempt under the 4(d) rule for the species.” (Appendix III). In addition, S&ME 

consulted SCDNR data regarding previous data within a one-mile radius of the site. No element occurrences of 

the northern long-eared bat were documented within a mile of the site. 

At this time, the scheduling of tree clearing activities for this project has yet to be determined. Based our 

understanding of current guidance, if clearing is conducted outside the June 1 to July 31 window (approximate 

pup season), potential impacts to the northern long-eared bat can be reduced.  

Based on these findings, tree clearing on the site “may affect, but is not likely to adversely affect” the northern 

long-eared bat. The proposed project appears to meet the criteria for the 4(d) rule of the ESA; thus, any associated 

take is therefore exempt. 

4.3 Carolina Heelsplitter 

BIOLOGICAL DETERMINATION: NO EFFECT 

The Carolina heelsplitter is a medium-sized freshwater mussel with an ovate, trapezoid-shaped shell. The shell is 

yellowish, greenish-brown to dark brown in color. Younger specimen’s shells have greenish-brown or black rays. 

The inside of the shell (nacre) is pearly-white to bluish-white. The umbo area is orange or a mottle-orange. The 

heelsplitter has been documented in Catawba, Pee Dee River, Saluda, and Savannah River basins. The Carolina 

heelsplitter has been recorded in a variety of substrates, including mud, clay, sand, gravel, cobble, bolder, and 

bedrock. A majority of these areas are without significant silt accumulations and are along stable, well-shaded 

stream banks. Habitat is severely affected by siltation. 
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Although streams were located on the site, the streams were classified as seasonal/intermittent in nature, which is 

not considered ideal habitat for the Carolina heelsplitter. Adjacent properties surrounding the site included 

residential development, commercial and light industrial development, I-77, and a railroad. The streams on the 

site contained large amounts of siltation and areas of severe erosion were observed along the banks. 

S&ME subcontracted with Alderman Environmental Services, Inc. to conduct a mussel survey (Appendix III). of 

the site. The survey was conducted on May 9, 2019. The report stated that the tributaries on-site were mostly very 

poor-quality mussel habitat. No living Carolina heelsplitter or vacated shells were observed during the survey. The 

report stated “No recent occurrences of the Carolina heelsplitter are documented in Manchester Creek or the 

Catawba River.  Since no freshwater mussels were documented within the subject streams, and these streams are 

extremely small (upper limits of known Carolina Heelsplitter occupied streams), the Biological Conclusion is No 

Effect.” 

S&ME also consulted the USFWS Information for Planning and Conversation (IPaC) website to request an Official 

Species list for the site (Appendix II). No known critical habitat for Carolina heelsplitter was listed on or directly 

downstream of the site.  

Based on this information and the Carolina heelsplitter mussel survey by Alderman Environmental Services, Inc. 

stating that the tributaries on-site were considered poor-quality mussel habitat (no mussels documented) and no 

individual Carolina heelsplitters were located during the survey, a “no effect” determination is applicable. 

Accordingly, future development of the site is not expected to impact this species. 

4.4 Dwarf Flowered Heartleaf 

BIOLOGICAL DETERMINATION: NO EFFECT 

Dwarf-flowered heartleaf is a perennial, evergreen herb. Its leathery leaves are round or heart-shaped. Light green 

reticulation often occurs along the leaf veins. Flowering occurs from mid-March to late May/early June. Its beige 

to dark brown flowers are the smallest in the Hexastylis genus. Flowers are solitary and grow on a short stalk 

extending from the base of the leaves. The habitat of the dwarf-flowered heartleaf includes acidic, sandy loam 

soils along bluffs, hillsides, ravines, and boggy areas adjacent to streams in hardwood forests of the Piedmont. The 

species appears to prefer north-facing slopes. More specifically, it is endemic to the upper Piedmont of North and 

South Carolina. Soil type (Pacolet, Madison, and Musella soils) appears to be the most important habitat 

requirement. 

Review of the U.S. Department of Agriculture – National Resources Conservation Service (USDA-NRCS) soils 

information (Exhibit 4) indicated the site is underlain by Brewback Fine Sandy Loam, Cecil Sandy Clay Loam, Cecil 

Clay Loam, Chewacla Loam, Mecklenburg-Wynott Complex, Urban Land Brewback Complex, Wynott-Wilkes 

Complex and are not typically associated with dwarf-flowered heartleaf. Small areas of Pacolet Sandy Clay Loam, 

Pacolet Clay Loam, which are preferred soil types are located on the southeastern and eastern portions of the site. 

These areas are very small and are developed with a railroad easement (southern soil polygon) and roadway 

easement (eastern soil polygon). SCDNR had no occurrence records for this species within the vicinity of the site. 

The site visits (April 23 and 25, May 24) were conducted during the flowering period (mid-March through late 

May/early June) the field surveys did not identify dwarf-flowered heartleaf or other species within the Hexastylis
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genus, within the exception of arrow-leaf (Hexastylis arifolia). Accordingly, future development of the site is not 

expected to impact this species. 

4.5 Little Amphianthus/Pool Sprite 

BIOLOGICAL DETERMINATION: NO EFFECT 

The little amphianthus/pool sprite is a very small, delicate, aquatic annual plant that measures approximately two 

to four inches in height. It is greenish to purple in color. The plant has only one set of leaves that grow 0.4-inch-

long growing from the stem base. The leaves are very narrow and thin and are completely submerged under 

water. Thin branches grow from the submerged plant stem and have a pair of broad leaves. These leaves are 

rounded and are approximately 0.16 to 0.32 inch in width, green, and have purple edges. They float around a 

single white flower. Flowering occurs between March and April and fruiting occurs in April through May. The fruits 

are small capsules and contain numerous banana-shaped dark brown seeds. Habitat consists of shallow pools in 

full sunlight on granite outcrops. Shading, drainage, and siltation have significant impacts on the plant. 

The site does not contain suitable habitat for the little amphianthus/pool sprite. No granite outcrops with shallow 

pools were observed. Accordingly, future development of the site is not expected to impact this species.  

4.6 Schweinitz’s Sunflower 

BIOLOGICAL DETERMINATION: NO EFFECT 

The Schweinitz’s sunflower is a perennial, non-woody flower in the Aster family. It contains carrot-like roots and 

sunflower-like yellow disk flowers. It measures approximately 23-79 inches in height. Stems possess opposite 

leaves which are alternately arranged above and oppositely arranged below. Leaves are lance-shaped, 

approximately 2.4-7 inches in length. The leaves are very rough, sandpaper-textured above, and hairy below. Leaf 

edges are typically toothed or smooth and are generally turned under. Flowers are yellow with dense, round heads 

and have an outer fringe of rays approximately one inch long. Flowering occurs between August and October. The 

plant portion above the ground dies in the winter and reemerges in the spring. Habitat consists of pastures with 

full sunlight, upland woodland clearings/openings, and thickets consisting of heavy clay-based soils. 

The site contains potentially suitable habitat for the Schweinitz’s sunflower within the open fields on the northern 

and southern portions of the site and the powerline utility easements on the east, southern, and western portions 

of the site.  

According to the USDA NRCS, the site is underlain by Brewback Fine Sandy Loam, Cecil Sandy Clay Loam, Cecil 

Clay Loam, Chewacla Loam, Mecklenburg-Wynott Complex, Urban Land Brewback Complex, Wynott-Wilkes 

Complex, Pacolet Sandy Clay Loam, and Pacolet Clay Loam. These soils are acidic (pH range from 4.5 to 6.5) and 

not conducive to this species. The site visits (September 3 and 25, 2019) were conducted during the flowering 

period (late August through October), and no specimens of Schweinitz’s sunflower were observed. Species with 

yellow flowers observed during the site visits included goldenrod, bear’s foot, southern crownbeard, and bearded 

beggar ticks. No species in the Helianthus genus were observed within power line utility easements, roadsides, or 

open fields on the site. SCDNR did not have occurrences within the immediate vicinity of the site. Accordingly, 

future development of the site is not expected to impact this species. 
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5.0 Qualifications 

The field survey was led by Mr. Chris Daves of S&ME. Mr. Daves is a biologist and natural resources project 

manager with over 18 years of experience in environmental consulting. Mr. Daves is proficient in conducting 

wetland delineations, environmental permitting activities, and habitat assessments, including protected species 

surveys. He is a Professional Wetland Scientist (PWS) and holds a B.S. degree in Biology from Wofford College and 

a Master’s degree in Earth & Environmental Resources Management from the University of South Carolina. 

Mr. Chris Handley holds a B.S. degree in Forest Resource Management and a Master’s degree in Forest Resources 

(GIS Emphasis) from Clemson University. Mr. Handley has over six years of experience in environmental consulting 

and GIS mapping and is proficient in conducting wetland delineations and habitat assessments, including 

protected species surveys. 

Ms. Amy Moore received a B.S. degree in Environmental Science from Queens University of Charlotte and has four 

years of experience in environmental consulting including wetland delineations, GIS mapping, permitting, and 

protected species surveys. 

6.0 Summary and Conclusions  

Based on the literature review, habitat assessment, and pedestrian field review of the site, the following 

conclusions are given regarding federally listed species in York County: 

 The site does not provide suitable habitat for bald eagle, Carolina heelsplitter, and pool sprite; the proposed 

project will have no effect on these species. 

 Potential suitable habitat for dwarf-flowered heartleaf was observed on the southern and southeastern 

portions of the site in preferred soils near tributaries. Field surveys were conducted during the flowering 

season and the species was not observed; the proposed project will have no effect on this species. 

 Potential suitable habitat for Schweinitz’s sunflower within the open fields, roadsides, and powerline utility 

easements was observed on the site. Field surveys were conducted during the flowering season and the 

species was not observed; the proposed project will have no effect on this species. 

  Suitable summer roosting habitat for the northern long-eared bat was observed on the site within the mixed 

hardwood and pine habitats. Per the USFWS, there were no known maternity roosts or hibernacula located 
near the site and thus project activities would be exempt under the 4(d) rule for this species. A determination 

of “may affect, but not likely to adversely affect” for this species is applicable. 

This Protected Species Assessment will not be forwarded to the USFWS at this time; however, it will be included in 

a future Individual Permit application to the U.S. Army Corps of Engineers for stream and wetland impacts.  
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Feature Estimates

Wetlands
Wetland A: 0.21 ac
Wetland B: 0.17 ac
Wetland C: 0.02 ac
Wetland D: 0.03 ac
Wetland E: 0.18 ac
Wetland F: 0.01 ac
Wetland G: 0.11 ac
Wetland H: 0.01 ac
Wetland I: 0.13 ac
Wetland J: 0.19 ac

Total Wetlands: 1.06 ac

Non-Wetland Waters (Tributaries)
NWW-1 (Trib): 2,429 LF/0.22 ac
NWW-1A (Trib): 452 LF/0.05 ac
NWW-2 (Trib): 1,066 LF/0.12 ac

NWW-2A (Trib): 3,177 LF/0.44 ac
NWW-3 (Trib): 189 LF/0.02 ac
NWW-4 (Trib): 679 LF/0.05 ac

NWW-4A (Trib): 46 LF/0.003 ac
NWW-5 (Trib): 2,713 LF/0.37 ac

NWW-6 (Trib): 24 LF/0.01 ac
NWW-7 (Trib): 44 LF/0.01 ac

Total NWWs (Tribs): 8,560  LF/1.08 ac

Total Site Acreage: 354.5 acres
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Soils Information

BbA - Brewback Fine Sandy Loam (0-2% slopes)
BbB - Brewback Fine Sandy Loam (2-6% slopes)

CeB2 - Cecil Sandy Clay Loam (2-6% slopes)
CeC2 - Cecil Sandy Clay Loam (6-10% slopes)

CfB3 - Cecil Clay Loam (2-6% slopes)
CfC3 - Cecil Clay Loam (6-10% slopes)
ChA - Chewacla Loam (0-2% slopes)

MeB2 - Mecklenburg-Wynott Complex (2-6% slopes)
MkC3 - Meclenburg-Wynott Complex (6-10% slopes)

PaE2 - Pacolet Sandy Clay Loam (15-25% slopes)
PcE3 - Pacolet Clay Loam (15-25% slopes)

UbC - Urban Land Brewback Complex (0-10% slopes)
WwE2 - Wynott-Wilkes Complex (15-25% slopes)

WyC2 - Wynott-Winnsboro Complex (6-10% slopes)
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Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

1 Mixed hardwoods located on the eastern portion of the site (east 
of I-77).  2 Mixed hardwoods located on the central portion of the site.   

3 Mixed hardwoods located on the southeastern portion of the site. 4 Mixed hardwoods located on the eastern portion of the site, west 
of I-77.   



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

5 Mixed hardwoods located on the northern portion of the site.   6 Mixed hardwoods located on the western portion of the site.   

7 Oak-hickory forestland located on the western portion of the site. 8 Oak-hickory forestland located on the western portion of the site. 



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

9 Natural pine stand located on the northern portion of the site.   10 Open field located on the central portion of the site.  

11 Open field located on the southern portion of the site.   12 Power line utility easement located on the eastern portion of the 
site (west of I-77). In the foreground, the dominant species is 
southern crownbeard (Verbesina occidentalis). 



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

13 Power line utility easement located on the eastern portion of the 
site (west of I-77).  14 Power line utility easement located on the eastern portion of the 

site (east of I-77).  

15 I-77 ROW located on the eastern portion of the site. (east side of 
I-77)    16 Power line utility easement located on the northern portion of the 

site.     



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

17 Power line utility easement located on the far northern portion of 
the site, just south of Eden Terrace.   18 Power line utility easement located on the western portion of the 

site. In the foreground, the dominant species is southern 
crownbeard (Verbesina occidentalis).    

19 Power line utility easement located on the southern portion of the 
site.     20 Wetland A located on the central portion of the site.  



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

21 Wetland B located on the southern portion of the site.   22 Wetland C located on the southern portion of the site.   

23 Wetland D located on the southern portion of the site.   24 Wetland E located on the northern portion of the site.  



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

25 Wetland F located on the northern portion of the site.  26 Wetland G (former pond bottom) located on the northern portion 
of the site.   

27 NWW-1 (Tributary) located on the central portion of the site.   28  NWW-2 (Tributary) located on the northern portion of the site.  



Site Photographs  
Project Inspector 

Rock Hill, York County, South Carolina

S&ME Project 4261-19-077 

Taken by: CH/CD Date: April-September 2019 

29 NWW-4 (Tributary) located on the northern portion of the site. 
Overgrown with Microstegium.  30 NWW-5 (Tributary) located on the western portion of the site.  

BLANK BLANK 

31 32



Appendix II – County Species Lists from USFWS and SCDNR 



Page 69 - September 9, 2019 
 

YORK COUNTY 
CATEGORY COMMON NAME/STATUS SCIENTIFIC NAME SURVEY WINDOW/ 

TIME PERIOD COMMENTS 

Amphibians None Found 
Birds Bald eagle (BGEPA) Haliaeetus leucocephalus October 1-May 15 Nesting season 

Crustaceans Broad River spiny crayfish (ARS) Cambarus spicatus November-April   
Fishes None Found 
Insects Monarch butterfly (ARS) Danaus plexippus August-December Overwinter population departs: March-April 

Mammals 
Northern long-eared bat (T) Myotis septentrionalis Year round Winter surveys not as successful 
Tri-colored bat (ARS) Perimyotis subflavus Year round Found in mines and caves in the winter 

Mollusks Carolina heelsplitter (E, CH) Lasmigona decorata March 1-September 30 Optimal survey window 

Plants 

Georgia aster (ARS*) Symphyotrichum georgianum Early October-mid November   
Little amphianthus or  
Pool sprite (T) Amphianthus pusillus Late March-April   

Schweinitz's sunflower (E) Helianthus schweinitzii Late August-October   
Wire-leaved dropseed (ARS) Sporobolus teretifolius August-September Following fire 

Reptiles None Found 
 
*   Contact National Marine Fisheries Service (NMFS) for more information on this species. 
**  The U.S. Fish and Wildlife Service (FWS) and NMFS share jurisdiction of this species. 
ARS Species that the FWS has been petitioned to list and for which a positive 90-day finding has been issued (listing may be warranted); information 

is provided only for conservation actions as no Federal protections currently exist. 
ARS*  Species that are either former Candidate Species or are emerging conservation priority species. 
BGEPA  Federally protected under the Bald and Golden Eagle Protection Act 
C  FWS or NMFS has on file sufficient information on biological vulnerability and threat(s) to support proposals to list these species. 
CH  Critical Habitat 
E  Federally Endangered 
P or P – CH Proposed for listing or critical habitat in the Federal Register 
S/A  Federally protected due to similarity of appearance to a listed species 
T  Federally Threatened 
 
These lists should be used only as a guideline, not as the final authority.  The lists include known occurrences and areas where the species has a high possibility 
of occurring.  Records are updated as deemed necessary and may differ from earlier lists.   
 
For a list of State endangered, threatened, and species of concern, please visit https://www.dnr.sc.gov/species/index.html. 



October 04, 2019

United States Department of the Interior
FISH AND WILDLIFE SERVICE

South Carolina Ecological Services
176 Croghan Spur Road, Suite 200

Charleston, SC 29407-7558
Phone: (843) 727-4707 Fax: (843) 727-4218

http://www.fws.gov/charleston/

In Reply Refer To: 
Consultation Code: 04ES1000-2020-SLI-0014 
Event Code: 04ES1000-2020-E-00027  
Project Name: Project Inspector
 
Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 
well as proposed and final designated critical habitat, that may occur within the boundary of your 
proposed project and/or may be affected by your proposed project. The species list fulfills the 
requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 
species, changed habitat conditions, or other factors could change this list. Please feel free to 
contact us if you need more current information or assistance regarding the potential impacts to 
federally proposed, listed, and candidate species and federally designated and proposed critical 
habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 
Act, the accuracy of this species list should be verified after 90 days. This verification can be 
completed formally or informally as desired. The Service recommends that verification be 
completed by visiting the ECOS-IPaC website at regular intervals during project planning and 
implementation for updates to species lists and information. An updated list may be requested 
through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 
ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 
Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 
utilize their authorities to carry out programs for the conservation of threatened and endangered 
species and to determine whether projects may affect threatened and endangered species and/or 
designated critical habitat.

http://www.fws.gov/charleston/
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▪
▪
▪

A Biological Assessment is required for construction projects (or other undertakings having 
similar physical impacts) that are major Federal actions significantly affecting the quality of the 
human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 
(c)). For projects other than major construction activities, the Service suggests that a biological 
evaluation similar to a Biological Assessment be prepared to determine whether the project may 
affect listed or proposed species and/or designated or proposed critical habitat. Recommended 
contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 
listed species and/or designated critical habitat may be affected by the proposed project, the 
agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 
recommends that candidate species, proposed species and proposed critical habitat be addressed 
within the consultation. More information on the regulations and procedures for section 7 
consultation, including the role of permit or license applicants, can be found in the "Endangered 
Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 
Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 
development of an eagle conservation plan (http://www.fws.gov/windenergy/ 
eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 
guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 
bats.

Guidance for minimizing impacts to migratory birds for projects including communications 
towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 
www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 
www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 
comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 
Federal agencies to include conservation of threatened and endangered species into their project 
planning to further the purposes of the Act. Please include the Consultation Tracking Number in 
the header of this letter with any request for consultation or correspondence about your project 
that you submit to our office.

Attachment(s):

Official Species List
USFWS National Wildlife Refuges and Fish Hatcheries
Migratory Birds
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 
requirement for Federal agencies to "request of the Secretary of the Interior information whether 
any species which is listed or proposed to be listed may be present in the area of a proposed 
action".

This species list is provided by:

South Carolina Ecological Services
176 Croghan Spur Road, Suite 200
Charleston, SC 29407-7558
(843) 727-4707



10/04/2019 Event Code: 04ES1000-2020-E-00027   2

   

Project Summary
Consultation Code: 04ES1000-2020-SLI-0014

Event Code: 04ES1000-2020-E-00027

Project Name: Project Inspector

Project Type: DEVELOPMENT

Project Description: Proposed commercial economic development.

Project Location:
Approximate location of the project can be viewed in Google Maps: https:// 
www.google.com/maps/place/34.958357331276616N80.98205928448292W

Counties: York, SC

https://www.google.com/maps/place/34.958357331276616N80.98205928448292W
https://www.google.com/maps/place/34.958357331276616N80.98205928448292W
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1.

Endangered Species Act Species
There is a total of 4 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 
species that exist in another geographic area. For example, certain fish may appear on the species 
list because a project could affect downstream species.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 
Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 
Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 
within your project area under this office's jurisdiction. Please contact the designated FWS office 
if you have questions.

NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 
office of the National Oceanic and Atmospheric Administration within the Department of 
Commerce.

Clams
NAME STATUS

Carolina Heelsplitter Lasmigona decorata
There is final critical habitat for this species. Your location is outside the critical habitat.
Species profile: https://ecos.fws.gov/ecp/species/3534

Endangered

Flowering Plants
NAME STATUS

Dwarf-flowered Heartleaf Hexastylis naniflora
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/2458

Threatened

Little Amphianthus Amphianthus pusillus
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/6445

Threatened

Schweinitz's Sunflower Helianthus schweinitzii
No critical habitat has been designated for this species.
Species profile: https://ecos.fws.gov/ecp/species/3849

Endangered

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/3534
https://ecos.fws.gov/ecp/species/2458
https://ecos.fws.gov/ecp/species/6445
https://ecos.fws.gov/ecp/species/3849
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Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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1.
2.
3.

Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 
migratory birds, eagles, and their habitats should follow appropriate regulations and consider 
implementing appropriate conservation measures, as described below.

The Migratory Birds Treaty Act of 1918.
The Bald and Golden Eagle Protection Act of 1940.
50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the USFWS 
Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 
To learn more about the levels of concern for birds on your list and how this list is generated, see 
the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 
every bird on this list will be found in your project area. To see exact locations of where birders 
and the general public have sighted birds in and around your project area, visit the E-bird data 
mapping tool (Tip: enter your location, desired date range and a species on your list). For 
projects that occur off the Atlantic Coast, additional maps and models detailing the relative 
occurrence and abundance of bird species on your list are available. Links to additional 
information about Atlantic Coast birds, and other important information about your migratory 
bird list, including how to properly interpret and use your migratory bird report, can be found 
below.

For guidance on when to schedule activities or implement avoidance and minimization measures 
to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 
SUMMARY at the top of your list to see when these birds are most likely to be present and 
breeding in your project area.

NAME BREEDING SEASON

Wood Thrush Hylocichla mustelina
This is a Bird of Conservation Concern (BCC) throughout its range in the 
continental USA and Alaska.

Breeds May 10 to Aug 31

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 
present in your project area. This information can be used to tailor and schedule your project 
activities to avoid or minimize impacts to birds. Please make sure you read and understand the 

1
2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://ebird.org/ebird/map/
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2.

3.

FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 
to interpret this report.

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 
project overlaps during a particular week of the year. (A year is represented as 12 4-week 
months.) A taller bar indicates a higher probability of species presence. The survey effort (see 
below) can be used to establish a level of confidence in the presence score. One can have higher 
confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

The probability of presence for each week is calculated as the number of survey events in 
the week where the species was detected divided by the total number of survey events for 
that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 
was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 
0.25.
To properly present the pattern of presence across the year, the relative probability of 
presence is calculated. This is the probability of presence divided by the maximum 
probability of presence across all weeks. For example, imagine the probability of presence 
in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 
(0.25) is the maximum of any week of the year. The relative probability of presence on 
week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.
The relative probability of presence calculated in the previous step undergoes a statistical 
conversion so that all possible values fall between 0 and 10, inclusive. This is the 
probability of presence score.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 
its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 
area.

Survey Effort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys 
performed for that species in the 10km grid cell(s) your project area overlaps. The number of 
surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 
information. The exception to this is areas off the Atlantic coast, where bird returns are based on 
all years of available data, since data in these areas is currently much more sparse.
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▪

▪

▪

 no data survey effort breeding season probability of presence

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Wood Thrush
BCC Rangewide (CON)

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php
Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 
management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 
management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 
to migratory birds. 
Nationwide Conservation Measures describes measures that can help avoid and minimize 
impacts to all birds at any location year round. Implementation of these measures is particularly 
important when birds are most likely to occur in the project area. When birds may be breeding in 
the area, identifying the locations of any active nests and avoiding their destruction is a very 
helpful impact minimization measure. To see when birds are most likely to occur and be breeding 
in your project area, view the Probability of Presence Summary. Additional measures and/or 
permits may be advisable depending on the type of activity you are conducting and the type of 
infrastructure or bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified 
location? 
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 
(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 
Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 
and citizen science datasets and is queried and filtered to return a list of those birds reported as 
occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 
warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 
requirements may apply), or a species that has a particular vulnerability to offshore activities or 
development.

http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
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Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 
project area. It is not representative of all birds that may occur in your project area. To get a list 
of all birds potentially present in your project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 
potentially occurring in my specified location? 
The probability of presence graphs associated with your migratory bird list are based on data 
provided by the Avian Knowledge Network (AKN). This data is derived from a growing 
collection of survey, banding, and citizen science datasets .

Probability of presence data is continuously being updated as new and better information 
becomes available. To learn more about how the probability of presence graphs are produced and 
how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 
about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my 
project area? 
To see what part of a particular bird's range your project area falls within (i.e. breeding, 
wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 
of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 
interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 
migratory bird species list has a breeding season associated with it, if that bird does occur in your 
project area, there may be nests present at some point within the timeframe specified. If "Breeds 
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds? 
Migratory birds delivered through IPaC fall into the following distinct categories of concern:

"BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 
throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 
Puerto Rico, and the Virgin Islands);
"BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 
Regions (BCRs) in the continental USA; and
"Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 
your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 
potential susceptibilities in offshore areas from certain types of development or activities 
(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 
in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 
species of rangewide concern. For more information on conservation measures you can 
implement to help avoid and minimize migratory bird impacts and requirements for eagles, 
please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 

http://avianknowledge.net/index.php/phenology-tool/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
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For additional details about the relative occurrence and abundance of both individual bird species 
and groups of bird species within your project area off the Atlantic Coast, please visit the 
Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 
birds that may be helpful to you in your project review. Alternately, you may download the bird 
model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 
Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 
throughout the year, including migration. Models relying on survey data may not include this 
information. For additional information on marine bird tracking data, see the Diving Bird Study 
and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 
violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 
The migratory bird list generated is not a list of all birds in your project area, only a subset of 
birds of priority concern. To learn more about how your list is generated, and see options for 
identifying what other birds may be in your project area, please see the FAQ “What does IPaC 
use to generate the migratory birds potentially occurring in my specified location”. Please be 
aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 
overlap your project; not your exact project footprint. On the graphs provided, please also look 
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 
data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 
effort is high, then the probability of presence score can be viewed as more dependable. In 
contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 
certainty about presence of the species. This list is not perfect; it is simply a starting point for 
identifying what birds of concern have the potential to be in your project area, when they might 
be there, and if they might be breeding (which means nests might be present). The list helps you 
know what to look for to confirm presence, and helps guide you in knowing when to implement 
conservation measures to avoid or minimize potential impacts from your project activities, 
should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 
me about conservation measures I can implement to avoid or minimize impacts to migratory 
birds” at the bottom of your migratory bird trust resources page.

http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php


Rare, Threatened, and Endangered Species of South Carolina - by County

The lists below indicate what species have been reported to the Heritage Trust Program as occurring in each county. They
are not a complete listing of what actually exists, as no complete survey of the state has ever been done.

York County

Animals

Scientific
Name

Common
Name

Federal
Status

State
Status

Global
Rank

Acris crepitans Northern Cricket Frog -- -- G5

Danaus plexippus Monarch Butterfly ARS*: Risk,

Priority

-- G4

Elimia catenaria Gravel Elimia -- -- G4

Etheostoma collis Carolina Darter -- -- G3

Haliaeetus leucocephalus Bald Eagle -- ST: Threatened G5

Lasmigona decorata Carolina Heelsplitter LE: Endangered -- G1

Lithobates palustris Pickerel Frog -- -- G5

Perimyotis subflavus Tricolored Bat ARS*: Risk,

priority

-- G2G3

Plants

Scientific

Name

Common

Name

Federal

Status

State

Status

Global

Rank

Agalinis auriculata Earleaf Foxglove -- -- G3

Agrimonia pubescens Soft Groovebur -- -- G5

Amphianthus pusillus Pool Sprite LT: Threatened -- G2

Asplenium bradleyi Bradley's Spleenwort -- -- G4

Camassia scilloides Wild Hyacinth -- -- G4G5

Cyperus granitophilus Granite-loving Flatsedge -- -- G3G4Q

Dasistoma macrophylla Mullein Foxglove -- -- G4

Eleocharis palustris Spike-rush -- -- G5

Elymus riparius Wild-rye -- -- G5

Eupatorium sessilifolium var.
vaseyi

Thoroughwort -- -- G5T3T5

Helianthus eggertii Eggert's Sunflower -- -- G3

Helianthus laevigatus Smooth Sunflower -- -- G4

Helianthus schweinitzii Schweinitz's Sunflower LE: Endangered -- G3

SCDNR - Wildlife Information - Rare, Threatened & Endangered Specie... http://www.dnr.sc.gov/species/york.html
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Hymenocallis coronaria Shoals Spider-lily -- -- G3?

Isoetes piedmontana Piedmont Quillwort -- -- G4

Juglans cinerea Butternut -- -- G4

Juncus georgianus Georgia Rush -- -- G4

Lilium canadense Canada Lily -- -- G5

Lipocarpha micrantha Dwarf Bulrush -- -- G5

Melanthium virginicum Virginia Bunchflower -- -- G5

Menispermum canadense Canada Moonseed -- -- G5

Minuartia uniflora One-flower Stitchwort -- -- G4

Najas flexilis Slender Naiad -- -- G5

Panax quinquefolius American Ginseng -- -- G3G4

Poa alsodes Blue-grass -- -- G4G5

Quercus bicolor Swamp White Oak -- -- G5

Quercus oglethorpensis Oglethorpe's Oak -- -- G3

Ranunculus fascicularis Early Buttercup -- -- G5

Ratibida pinnata Gray-head Prairie Coneflower -- -- G5

Rhododendron eastmanii May White -- -- G2

Rudbeckia heliopsidis Sun-facing Coneflower ARS*: Risk,
priority

-- G2

Scutellaria parvula Small Skullcap -- -- G4

Silphium terebinthinaceum Prairie Rosinweed -- -- G4G5

Solidago ptarmicoides Prairie Goldenrod -- -- G5

Solidago rigida Prairie Goldenrod -- -- G5

Symphyotrichum georgianum Georgia Aster ARS*: Risk,

priority

-- G3

Symphyotrichum laeve Smooth Blue Aster -- -- G5

Thermopsis mollis Soft-haired Thermopsis -- -- G4?

Tiarella cordifolia var.

cordifolia

Heart-leaved Foam Flower -- -- G5T5

Torreyochloa pallida Pale Manna Grass -- -- G5

Trillium rugelii Southern Nodding Trillium -- -- G3

Verbena simplex Narrow-leaved Vervain -- -- G5

Veronicastrum virginicum Culver's-root -- -- G4

For additional information about rare, threatened, and endangered species or questions about these lists, please contact

Anna Smith.

Environmental Review

Office of Environmental Programs

Bald Eagle Nest Data

Planning & Conservation

Phone Numbers | Accessibility | FOIA | Privacy Policy

SCDNR - Wildlife Information - Rare, Threatened & Endangered Specie... http://www.dnr.sc.gov/species/york.html
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Appendix III – Alderman Environmental Services, Inc. Mussel 

Survey 



Alderman Environmental Services, Inc. 

9 May 2019 

PROJECT:  S&ME Freshwater Mussel Surveys Within Headwater Tributaries of 
Manchester Creek, York County, South Carolina 

TARGET SPECIES: Carolina Heelsplitter (Lasmigona decorata) 

Staff:    Joseph D. Alderman 
    John M. Alderman 

STATION 190508.1jda  

LOCATION:  Various headwater tributaries to Manchester Creek, SC; see associated 
map at end of report

SURVEY DATE:  8 May 2019 

SITE COMMENTS:  Good survey conditions:  water relatively low and clear to slightly 
turbid within surveyed streams; mostly very poor quality mussel habitat due to 
urbanization; most streams at the upper limits of Carolina Heelsplitter stream sizes; no 
evidence of any freshwater mussel taxa  

HABITAT (general summary for all surveyed streams) 

WATERBODY TYPES:        Stream 
FLOW: Run, riffle, slack  
RELATIVE DEPTH:  Very shallow 
DEPTH (%<2 FEET):  95+ 
SUBSTRATE: Clay, organics, silt, sand, pebble, gravel, cobble,  

boulder; substrates varied by reach 
COMPACTNESS:  Normal and unconsolidated 
SAND/GRAVEL BARS: Present 
WOODY DEBRIS:  Varied 
BEAVER ACTIVITY: None 
WINDTHROW: Generally average 
TEMPORARY POOLS: None documented 



HABITAT (CONTINUED): 

CHANNEL WIDTH:  Varied; 1-5 meters depending upon reach 
BANK HEIGHT:  Varied 
BANK STABILITY:  Varied 
BUFFER WIDTH:  Varied 
RIPARIAN VEGETATION: Wooded, shrub-brush  
LAND USE:  Mostly urban 
PERCENT COVER:  95 
VISIBILITY:  Clear to slightly turbid 
WATER LEVEL:  Normal 
WEATHER:  Warm to hot; Sun-Cloud 

TECHNIQUES AND SURVEY TIME: 

TECHNIQUES: Visual, tactile 
SURVEY TIME: 15 person-hours  

DOCUMENTED MUSSEL TAXA: 

None; no shells, fragments, or live 

BIOLOGICAL CONCLUSION 

No recent occurrences of the Carolina Heelsplitter are documented in Manchester Creek 
or the Catawba River.  Since no freshwater mussels were documented within the subject 
streams, and these streams are extremely small (upper limits of known Carolina 
Heelsplitter occupied streams), the Biological Conclusion is No Effect. 
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Chris Daves

From: Wolf, Morgan <morgan_wolf@fws.gov>

Sent: Monday, October 7, 2019 1:37 PM

To: Chris Daves

Subject: Re: [EXTERNAL] NLEB - Project Inspector in York Co.

Hi Chris, 

After reviewing our records, there are no known maternity roosts nor hibernacula located near the project 
area.  Therefore, project activities are exempt under the 4(d) rule for the species.  Please let me know if there is anything 
else you may need. 

Best, 
Morgan 

On Thu, Oct 3, 2019 at 12:12 PM Chris Daves <CDaves@smeinc.com> wrote: 

Good afternoon, Morgan,  

I hope all is well. We are working on a potentially federally permitted project (USACE) and have conducted surveys for 
the plant species (S. Sunflower mainly) and mussel (heelsplitter).  

We may have a chance to use the Clearance letter. To do so, I am seeking information on the following if available in 
USFWS records: 

 Known locations of NLEB within 0.25 mile from known hibernacula/winter roost or 150 feet from maternity 
roost. 

The site location is west of I-77, south of Eden Terrace, and east of Mt. Gallant Road in Rock Hill, York County. Lat/long 
coordinates of the site center are 34.9582° N/-80.9851°W. 

I have attached a few figures for your reference. 

Please let me know if you need anything else to assist in your response. 

Thanks again! 

Chris 



2

Chris Daves, P.W.S.

Biologist/Senior Scientist

S&ME 

134 Suber Road

Columbia, SC 29210   map

O: 803.561.9024 

M: 803.446.2980

www.smeinc.com

LinkedIn | Twitter | Facebook

This electronic message is subject to the terms of use set forth at www.smeinc.com/email. If you received this message in error please advise the sender 

by reply and delete this electronic message and any attachments. Please consider the environment before printing this email.

--  
Morgan K. Wolf 
US Fish and Wildlife Service, South Carolina Field Office 
176 Croghan Spur Road, Suite 200 
Charleston, SC 29407 
Office: 843-727-4707 ext. 219 

"In the end, our society will be judged not by what we create, but by what we refuse to destroy."  

NOTE: This email correspondence and any attachments to and from this sender is subject to the 
Freedom of Information Act (FOIA) and may be disclosed to third parties.
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1.0 Permittee-Responsible Mitigation 
 
The South Carolina Department of Commerce (hereinafter “Applicant”) is proposing a mixed-use, pedestrian-
friendly development community anchored by the Carolina Panthers practice/training facilities and 
headquarters offices with emphasis on retail/entertainment, employment, research and development, 
residential dwellings, recreation and open space uses. This development is being referred to as Project 
Inspector (hereinafter “Impact Site”). Project Inspector is located approximately 3.1 miles northeast of Rock 
Hill in York County, South Carolina within the Lower Catawba River Watershed, Hydrologic Unit Code 
(hereinafter “HUC”) 03050103. 
 
Project Inspector will impact waters of the United States, to include streams and wetlands. Based on final 
design plans, 4,991 linear feet of stream and 0.87 acres of wetland will be impacted. An Individual Permit from 
the United States Army Corps of Engineers (hereinafter “USACE”) will be required for the proposed impacts 
to aquatic resources; refer to SAC-2019-00924. 
 
Project Inspector will require compensatory mitigation for unavoidable adverse impacts to waters of the 
United States that result from activities authorized under Sections 401 and 404 of the Clean Water Act, and 
Section 10 of the Rivers and Harbors Act, provided such activities have met all applicable requirements and 
are authorized by the appropriate authority. Specifically, Project Inspector will require 27,356.4 stream 
mitigation credits and 8.87 wetland mitigation credits. For reasons outlined below in Section 2.0, the Applicant 
is proposing to implement a permittee-responsible mitigation plan (hereinafter “PRM Plan”) to offset 
unavoidable adverse impacts to waters of the United States associated with the Individual Permit. 
 
The Applicant is proposing to implement a PRM Plan on a portion of a ±494.83-acre parcel located in Chester 
County, South Carolina (hereinafter “Landsford Tract”). The parcel was recently acquired by Open Space 
Institute Land Trust, Inc. (a qualified land trust) (hereinafter “Owner”). Streams, wetlands and aquatic 
resource buffers consisting of 109.48 acres (hereinafter “Mitigation Site”) within the Landsford Tract will be 
permanently protected, preserved, enhanced and/or restored to satisfy the compensatory mitigation 
requirement associated with the Project Inspector Individual Permit. The Mitigation Site is located at latitude 
34.797064° and longitude -80.897325°. Refer to Figure 1 for a vicinity map and to Figure 2 for a location 
map. Note, the Impact Site is located within HUC 03050103; likewise, the Mitigation Site is located within 
HUC 03050103. Refer to Figure 3 for an 8-Digit HUC map. 
 
Stream resources located within the Mitigation Site are 1st and 2nd order relatively permanent waters. This 
stream type is similar to the impacted stream resources. Likewise, wetland resources located within the 
Mitigation Site are in-kind, meaning of a similar structural and functional type to the impacted aquatic 
resources. 
 
Proposed mitigation activities described herein will provide watershed benefits by: 
 

• Preserving and/or establishing natural hardwood communities in areas (to include wetlands and 
upland and riparian buffers) that have historically been managed for forestry; 

• Preserving existing and intact aquatic resource communities; 
• Preserving land in perpetuity, including land approximate to the Catawba River, and immediately 

adjacent to Landsford Canal Forest Legacy Area Wildlife Management Area (hereinafter “WMA”) and 
Landsford Canal State Park; 

• Reducing the land base available for activities detrimental to water quality; 
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• Limiting encroachments upon terrestrial, aquatic and State protected resources from development 
and/or forestry; 

• Providing land for wildlife, including land approximate to the Catawba River, and immediately 
adjacent to Landsford Canal Forest Legacy Area WMA and Landsford Canal State Park; 

• Providing shade to surface waters; 
• Providing water quality benefits through hyporheic exchange; 
• Decreasing on-site erosion and subsequent sedimentation, providing increased filtration of 

sediments and nutrients, and promoting sediment deposition; 
• Providing flood attenuation, promoting the exchange of surface waters, and providing filtration of 

floodwaters; 
• Establishing bankfull stage at floodplain elevations; 
• Including bioengineering using natural material and vegetative cover; 
• Including instream structures designed to provide grade control and reduce instream energy; and by 
• Including instream habitat creation and increasing benthic habitat diversity. 

 
Aquatic resources located within the Mitigation Site, and the mitigation activities described herein as occurring 
within the Mitigation Site, generate an excess of compensatory mitigation credits than are needed to offset 
adverse impacts associated with Project Inspector. Thus, the PRM Plan satisfies the compensatory mitigation 
requirement associated with the Project Inspector Individual Permit. 
 
2.0 Available Mitigation Credits 
 
The mitigation plan follows the hierarchy outlined in the 2008 Federal Compensatory Mitigation Rule (CFR 
332.3 (b)(2 and 3)) (hereinafter “2008 Compensatory Mitigation Rule”). The hierarchy of mitigation 
preferences is as follows: (1) first seek suitable mitigation banks, (2) then in‐lieu fee programs, and, if those 
are not available or appropriate, (3) develop a PRM Plan. 
 
Following the USACE Charleston District 2010 Guidelines for Preparing a Compensatory Mitigation Plan 
(hereinafter “2010 mitigation guidelines”) and the 2008 Compensatory Mitigation Rule, the Regulatory In‐
Lieu Fee and Bank Information Tracking System was used to locate available mitigation bank credits and in‐
lieu fee program credits in the Lower Catawba watershed. There are no mitigation banks with available credits 
located in the Lower Catawba 8-Digit HUC. Therefore, the Applicant is proposing a PRM Plan using a 
watershed approach for mitigating the project impacts. 
 
3.0 Watershed Approach 
 
The Landsford Tract and Mitigation Site were selected using a watershed approach. The goal of a watershed 
approach is to maintain and improve the quality and quantity of aquatic resources through the strategic 
selection of compensatory mitigation sites. It is preferable to have a mitigation site as close as possible to 
the proposed impacts. The Mitigation Site is located within the same 8-Digit HUC (03050103) and Level III 
(Piedmont: 45) and IV Ecoregion (Southern Outer Piedmont: 45b) as the Impact Site (Figure 3). 
 
This section considers watershed needs within the 8-Digit HUC where the Impact Site and Mitigation Site are 
located. Multiple sources of information, including watershed management plans, local land use plans, 
property ownership and land use trends were examined to identify the overall aquatic resource needs and to 
assess the suitability of the selected mitigation site. Additionally, local land trusts and conservation 
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organizations were consulted to determine their conservation priorities in the watershed and the Landsford 
Tract and Mitigation Site were partly selected based on their preferences. 
 

3.1 Watershed Description 
 

3.1.1 Lower Catawba River Basin (8-Digit HUC 03050103) 
 
The Mitigation Site is located in the Lower Catawba River basin (8-Digit HUC 03050103). The basin drains 
927 square miles to the section of the Catawba River downstream of Lake Wylie and upstream of Wateree 
Lake. The lower portion of the Catawba River in this watershed consists of a series of impoundments, 
including Fishing Creek Reservoir, Great Falls Reservoir, and Cedar Creek Reservoir. Notable tributaries in 
the basin include Sugar Creek, Twelve Mile Creek, Cane Creek, Rocky Creek, Camp Creek and Beaver Dam 
Creek. The watershed drains from Mecklenburg County in North Carolina, as well as York, Lancaster, 
Chester and a small portion of Fairfield County in South Carolina. 
 
The watershed is within the Piedmont United States Environmental Protection Agency (hereinafter “EPA”) 
Level III Ecoregion (Figure 3). Level IV Ecoregions in the watershed include the Carolina Slate Belt in the 
eastern third and the Southern Outer Piedmont for the remainder of the watershed (Figure 3). Piedmont 
stream valleys are typically narrow and divided by rolling or steep hillslopes. 
 
According to the United States Geological Survey (hereinafter “USGS”) National Land Cover Dataset for 
2011, approximately 28% of the watershed has been developed. The northern part of the watershed, east of 
the Catawba River, encompasses much of the Charlotte-Mecklenburg Metropolitan area in North Carolina, 
which extends into South Carolina. This area of the watershed is highly developed and continues to grow 
rapidly. The northwest portion of the watershed is also partially developed as the City of Rock Hill, South 
Carolina is growing as part of the greater Charlotte area. Forest, shrub/scrub and herbaceous vegetation 
together are the dominant land cover types, constituting 55% of the watershed. Agriculture makes up about 
15% of the land cover and approximately 1% of the watershed is wetlands. Although much of the watershed 
is forested, managed pine plantations are a major land use in the watershed (NRCS 2010). 
 
Recent changes in land cover from 1992 to 2011 were analyzed for the Lower Catawba River basin (8-Digit 
HUC 03050103). During this 19-year period, the developed area increased for the Lower Catawba River 
basin, from approximately 14% to 28%. As previously stated, the increase in developed areas during this 
time period has most likely been the result of expansion from areas such as the Cities of Charlotte, North 
Carolina and Rock Hill, South Carolina. As well, the “panhandle” of Lancaster County has grown and it is 
almost completely urbanized (NRCS 2010). Urban areas have the most potential to impact aquatic resources, 
including the endangered Carolina heelsplitter (Lasmigona decorata). The threat of impacts from these 
urbanized areas are only projected to increase. 
 

3.2 Land Use and Potential for Growth 
 
Land use surrounding the Mitigation Site is predominantly silviculture, rural single-family residential 
development, recreational and undisturbed forest. Landsford Canal State Park and Landsford Canal Forest 
Legacy Area WMA are located immediately south of the Mitigation Site and share a property line with the 
Mitigation Site; the Catawba River is located immediately east of the Landsford Tract and constitutes a 
property line of the Landsford Tract. The Mitigation Site is a top priority for protection due to its adjacency to 
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these resources. Further, the Mitigation Site is under threat from development from nearby municipalities 
such as Rock Hill. 
 
Protecting lands and natural resources within the Mitigation Site will limit any commercial and/or industrial 
and/or residential and/or silvicultural encroachments, thereby preserving land and aquatic resources within 
the Lower Catawba River basin. Further, the Mitigation Site provides a unique opportunity to not only improve 
water quality and protect valuable habitat, but to also provide public benefit through expanding the acreage 
of a South Carolina Department of Natural Resources (hereinafter “SCDNR”) WMA. 
 

3.3  Watershed Needs and Threats 
 
According to the SCDNR Comprehensive Wildlife Conservation Strategy: 2005 – 2010, loss and 
fragmentation of habitat have been identified as a major threat to many of the species listed as threatened 
and endangered in South Carolina. As a result, SCDNR biologists have identified habitat protection as one 
of the most important actions to ensure the protection of South Carolina priority species. The location of the 
Mitigation Site is ideal for land conservation efforts and the preservation and protection of habitat due to its 
connectivity to diverse terrestrial and aquatic habitats and other protected lands. If left unprotected, the 
Mitigation Site is in danger of continued loss and/or fragmentation and/or conversion of habitat. 
 
Historically, the Piedmont Ecoregion plant community would have been dominated by oaks (Quercus spp.) 
and hickories (Carya spp.), with associated tree species varying by slope and soil moisture. However, a large 
portion of the forest cover within the Ecoregion is composed of planted pine (Pinus spp.) plantation which 
differs significantly in the diversity of plant and animal life it supports in comparison to native mixed hardwood 
forests. Erosion and subsequent sedimentation are significant and widespread non-point source pollution 
problems associated with forestry. The Mitigation Site will establish and/or protect natural hardwood 
communities in areas that have historically been managed for forestry. 
 
Between the 1780s and the 1980s, South Carolina lost 27% of its wetlands to human activity (Dahl 
1990). South Carolina is in the top six states for the most extensive wetlands losses in the United States 
since the 1970s (Mitsch and Gosselink 1993). Historically, in the Catawba River basin, many riparian areas 
were modified and hydrologic regimes have been altered due to land use practices. 
 
Further, unintended long-term consequences of poor land use practices in the Piedmont have led to the 
degradation of stream valleys and aquatic resources. Diminished farmlands were abandoned and left 
susceptible to erosion, which has altered the geomorphology and hydrology regime (James 2011). Some of 
the impacts to streams and wetlands include severe erosion, excessive sediment loadings, lack of sufficient 
woody debris, stream channelization and channel/bank instability. 
 
The Cecil sandy clay loam soil series located within the Mitigation Site is classified as eroded. Erosion within 
the Mitigation Site is associated with steep to moderate slopes on uplands and is directly associated with 
forestry. The Mitigation Site will promote the exchange of surface waters and provide filtration of floodwaters 
within the watershed and will enhance aquatic resource buffers by establishing natural hardwood 
communities in areas that have historically been managed for forestry. These activities should result in a 
reduction of on-site erosion. 
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3.4 Water Quality Issues and Needs 
 
In 2013, the Catawba River was regarded as the fifth most endangered river in the United States and a 
significant portion of the surface water in the Catawba-Wateree basin does not meet basic water quality 
standards (Catawba Riverkeeper, 2014). The primary water quality concern in the Lower Catawba River 
basin (8-Digit HUC 03050103) is fecal coliform (hereinafter “FC”). The South Carolina Department of Health 
and Environmental Control (hereinafter “SCDHEC”) monitors approximately 75 water quality stations 
(permanent and random) in the watershed. In North Carolina, the North Carolina Department of Environment 
and Natural Resources monitors approximately 64 water quality monitoring stations. Four of those water 
quality monitoring stations in the Lower Catawba River basin (8-Digit HUC 03050103) were on South 
Carolina’s 2012 Section §303(d) list for impairment due to FC bacteria.  However, twenty-one of the deficient 
stations are being addressed through eight approved FC Total Maximum Daily Loads (hereinafter “TMDL”), 
issued by the EPA. These South Carolina TMDLs include Camp Creek, Cane Creek, Catawba River 
Tributary, Catawba River-Rocky Creek, Fishing Creek, Grassy Run Branch, Steele Creek and Waxhaw 
Creek. As for North Carolina, ten monitoring stations were on the North Carolina 2012 Section §303(d) list 
for impairment due to FC bacteria and ten of these stations are incorporated in North Carolina’s Irwin, Sugar, 
Little Sugar and McApline Creeks TMDL for FC. 
 
Other concerns in the Catawba River basin include biological, nutrients (total phosphorus and total nitrogen), 
dissolved oxygen and turbidity impairments. Specifically, within South Carolina, twenty-two stations are 
impaired for total phosphorous, eleven stations have aquatic life impairments for macroinvertebrates, seven 
stations are impaired for dissolved oxygen, six stations are impaired for total nitrogen, five stations are 
impaired for turbidity, three stations are impaired for copper, and one station is impaired for chlorophyll-a. As 
of 2012, TMDLs had not been written for these impairments and thus remained impaired on South Carolina’s 
2012 303(d) list. In the North Carolina portion of the Catawba River basin, there is one TMDL developed for 
turbidity and one TMDL developed for dissolved oxygen. Additionally, there are seventeen monitoring 
stations that have aquatic life impairments for macroinvertebrates, five stations are impaired for copper, two 
stations are impaired for turbidity, one station is impaired for dissolved oxygen, and other stations are 
impaired for various aquatic life uses. 
 
Altogether, there are a variety of causes for these water quality problems, as the impaired stations are spread 
throughout the basin. Some primary causes of these impairments are bad development practices and effects 
of population growth (Catawba Riverkeeper). One area of concern for water quality in the basin is the 
development around the City of Charlotte, North Carolina. The area is of particular concern because of the 
expansion throughout the headwaters of the basin, which has the potential to impact water quality (for 
example, dissolved oxygen demand, FC and sedimentation) downstream throughout the basin. This makes 
protection and restoration of streams in the headwaters of the basin a priority for maintaining downstream 
water quality. As well, agricultural and timbering practices are also significant causes of concern in the lower 
parts of the Catawba River basin (Catawba Riverkeeper). 
 
4.0 Permittee-Responsible Mitigation Plan 
 

4.1 Goals and Objectives 
 
The goal of the Mitigation Site is to preserve, enhance and/or restore streams, wetlands and aquatic resource 
buffers associated with the Catawba River, unnamed tributaries of the Catawba River, and the Lower 
Catawba River watershed to provide compensatory mitigation for adverse impacts to wetlands, streams 



Landsford Tract Final Permittee-Responsible Mitigation Plan 
Project Inspector, York County, South Carolina 

 

6 

and/or other aquatic resources authorized by the Department of the Army permit associated with Project 
Inspector. Specific goals of the Mitigation Site include: 
 

• Preserve, enhance and/or restore stream channels, wetlands and aquatic resource buffers that 
connect hydrology and ecology within the Lower Catawba River watershed; 

• Enhance impaired stream channels by implementing bioengineering techniques using natural 
material and vegetative cover; 

• Utilize the natural channel design approach to replace impaired stream channels with stable stream 
channel geometry suitable for the valley type; 

• Raise streambed elevations where appropriate, thereby establishing bankfull stage at, and providing 
regular access to, the historic floodplain and potentially raising water levels within the immediate 
adjacent landscape; 

• Construct instream structures designed to provide grade control and reduce instream energy; 
• Create instream habitat and increase benthic habitat diversity; 
• Enhance the hydroperiod of a hydrologically impaired wetland; 
• Preserve natural hardwood communities located within aquatic resource buffers; 
• Enhance aquatic resource buffers by establishing natural hardwood communities in areas that have 

been managed for forestry; 
• Manage invasive species within aquatic resources and aquatic resource buffers; 
• Promote the exchange of surface waters and provide filtration of floodwaters within the Lower 

Catawba River watershed; 
• Convert forestry land use to conservation land use; and 
• Permanently protect 109.48 acres of land within the Lower Catawba River watershed and 

immediately adjacent to Landsford Canal Forest Legacy Area WMA and Landsford Canal State Park, 
and approximate to the Catawba River. 
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Table 1 provides a description of the mitigation activities. Figure 4 depicts the mitigation units for the 
Mitigation Site. 
 
Table 1. Mitigation Activities 

Type of Mitigation Amount (linear feet 
or acres) Activity 

Unit 1: Stream Preservation 

UT 2 (Section 4), UT 3 
(Section 2), UT 4 (Section 2) 

and UT 5 

1,079 

Preserve functional channels 

Note, 7,702 LF of UT 1 (Sections 1 and 2) will be protected as well; refer to Figure 4. However, 
these resources are being excluded from generating mitigation credit. Protection of these 
resources is therefore not considered a mitigation activity. 

Unit 2: Stream 
Enhancement 

UT 2 (Section 2) 

622 
Enhance hydrology along the reach; improve the longitudinal connectivity of the reach; promote 
the exchange of surface waters and provide filtration of floodwaters within the watershed; 
implement bioengineering techniques using natural material and vegetative cover where 
appropriate 

Unit 3: Stream Restoration 

UT 2 (Sections 1 and 3), UT 3 
(Section 1) and UT 4 (Section 

1) 

7,302 

Create stable stream channel geometry suitable for the valley type; raise streambed elevations 
where appropriate, thereby establishing bankfull stage at, and providing regular access to, the 
historic floodplain and potentially raising water levels within the immediate adjacent landscape; 
create instream habitat and increase benthic habitat diversity; promote the exchange of surface 
waters and provide filtration of floodwaters within the watershed 

Unit 4: Wetland 
Preservation 0.26 Preserve functional wetland; remove pine from within upland buffer and plant native hardwood 

trees within upland buffer 

Unit 5: Wetland 
Enhancement (Hydrologic) 2.99 Plug and/or fill a ditch; remove pine from within upland buffer and plant native hardwood trees 

within upland buffer 

Aquatic Resource Buffers 
Preservation = 32.70 

Enhancement = 44.98 

Preserve intact native hardwood forest communities within aquatic resource buffers; remove pine 
from within aquatic resource buffers and plant native hardwood trees; manage invasive species 
within aquatic resource buffers; establish protected habitat within the watershed 

Note, 28.43 acres of riparian area associated with UT 1 (Sections 1 and 2) are included within 
the conservation easement area and will thus be protected as well. However, these areas are 
being excluded from the mitigation work plan since UT 1 (Sections 1 and 2) are being excluded 
from generating mitigation credit. 

 
Approximately 0.12 acres of floodplain wetlands will be created as part of the PRM Plan. Note, however, that 
mitigation credits are not being requested for these areas. The wetlands will serve to improve surface and 
groundwater exchange, provide wildlife habitat, serve as a biological refugia and provide habitat 
heterogeneity that is not otherwise present within the Mitigation Site. 
 

4.2 Site Selection 
 
A detailed discussion of the criteria used to determine the suitability of the property as a mitigation site is 
provided below. A description of the factors considered, including aquatic habitat diversity, habitat 
connectivity, relationships to hydrologic sources, land use trends, ecological benefits and compatibility with 
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adjacent land uses is included in this discussion. In general, suitable mitigation sites meet the criteria listed 
below. Factors considered during the site selection process are included in italics following each listed 
criterion. 
 

• Property Acreage – Mitigation sites are typically best suited for large parcels of land that contain a 
large quantity and variety of aquatic resources. The Mitigation Site is 109.48 acres. The entire 
Landsford Tract is proposed for eventual protection and public use through other mechanisms. 

• Property Owners – Sites with one property owner, family, or corporation are ideal to minimize or 
avoid lengthy coordination with multiple property owners. The rights necessary to own and operate 
the Mitigation Site are owned by one entity, which minimizes the extent of property owner 
coordination. The Mitigation Site will eventually be donated to SCDNR to be managed as a WMA. 

• Proximity to Proposed Impact Areas – Mitigation sites should be located within or adjacent to the 8-
Digit HUC in which the anticipated impacts are expected to occur. The Mitigation Site is located 
within the same 8-Digit HUC and Level III and IV Ecoregion as the Impact Site. 

• Land Use Trends – Sites adjacent to industrial, commercial, or high-density land uses are typically 
not suitable for mitigation. Land use surrounding the Mitigation Site is predominantly silviculture, rural 
single-family residential development, recreational and undisturbed forest. Landsford Canal State 
Park and Landsford Canal Forest Legacy Area WMA are located immediately south of the Mitigation 
Site and share a property line with the Mitigation Site. 

• Preservation, Enhancement and Restoration Potential – Suitable mitigation sites typically have a 
combination of preservation, enhancement and/or restoration of streams and/or wetlands. Properties 
with historic alterations, such as agricultural ditches or silviculture, are generally the most appropriate 
for mitigation. Sections of stream channel suitable for preservation exist on-site; one wetland suitable 
for preservation exists on-site as well. However, the Mitigation Site has historically been used, and 
is currently being used, for recreation and silviculture. Past land management practices and changes 
in the watershed have caused significant degradation of on-site streams and hydrologic impairment 
of an on-site wetland. Therefore, substantial opportunities for ecological uplift through stream and 
wetland enhancement and restoration activities are present on-site. 

• Ecological Benefit – Mitigation sites typically demonstrate an ecological benefit to the watershed. 
Mitigation activities will preserve functional streams and a functional wetland, will enhance or restore 
impaired stream and wetland systems and will establish natural vegetative communities within 
protected buffers and upland habitat. Several tributaries to the Catawba River are wholly contained 
within the Mitigation Site and will be preserved, enhanced and/or restored and permanently 
protected. 

• Habitat Connectivity – Mitigation sites typically demonstrate a connection of aquatic and terrestrial 
habitat through protection of major wetland complexes, headwater tributaries and wide riparian 
corridors. The Mitigation Site is directly connected to already conserved lands. 

 
The 109.48-acre Mitigation Site is located directly adjacent to Landsford Canal State Park and Landsford 
Canal Forest Legacy Area WMA to the south (refer to Figure 2) and is separated from the Catawba River to 
the east by a ±100-foot Duke Power easement (refer to Figure 4). Note, the Duke Power easement area and 
associated linear footage along the Catawba River are excluded from the Mitigation Site and credit 
calculations. Input from land trusts and conservation organizations was obtained during the site selection 
process and it was determined that the Mitigation Site is a top priority for protection due to adjacency to 
already protected lands and threat from development from nearby municipalities such as Rock Hill. The 
Mitigation Site provides a unique opportunity to not only improve water quality and protect valuable habitat, 
but to also provide public benefit through expanding the acreage of a WMA. 
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4.2.1 Hydrologic Sources and Water Rights 
 
All on-site tributaries drain to UT 1 (Section 1); UT 1 (Section 1) drains to the Catawba River. Refer to Figure 
5 for a depiction of the drainage area of each tributary located within the Mitigation Site boundary. UT 1 
(Section 1) constitutes a property boundary. Therefore, channel alterations, instream work or streambank 
stabilization and/or grading are not being proposed for UT 1 (Section 1). All remaining on-site tributaries 
originate on-site and their respective subwatersheds are fully or primarily contained on-site. Further, 
proposed stream restoration and enhancement activities will provide regular access to the floodplain and will 
promote the exchange of surface waters within the Mitigation Site. Therefore, water rights and hydrologic 
trespass are not affected by the proposed mitigation activities and implementation of the mitigation activities 
will not adversely affect adjacent property owners. 
 

4.2.2 Protected Species 
 
Historic land use practices have modified vegetation types, habitats and aquatic resources that caused losses 
of wildlife in the Lower Catawba River basin, as in most of the South Carolina Piedmont. For example, the 
historic dominant vegetation type in the Southern Piedmont was likely oak and hickory dominated 
forest. Land use changes and disturbances have altered this forest type, and much of the remaining oak-
hickory forest is now pine-dominated forest. 
 
A list of wildlife, aquatic and plant species that are threatened or endangered in the watershed is found in 
Table 2. Table 2 was generated from publicly available lists provided by the United States Fish and Wildlife 
Service (hereinafter “USFWS”) and the SCDNR. The USFWS list was last updated on September 9, 2019; 
the SCDNR list was queried on January 24, 2020. 
 
A review of the Rare – Threatened – Endangered Species in South Carolina – June 2018 geographic 
database, maintained by the Heritage Trust Department of the SCDNR, indicates there are no recorded 
occurrences of federal and/or state threatened or endangered species within the Landsford Tract boundary 
or within close proximity to the Landsford Tract. Refer to Figure 6 for a protected species map. 
  
The Lower Catawba River basin is host to the Carolina heelsplitter (Lasmigona decorata), a rare and federally 
endangered species that is listed as a G1 status by NatureServe, meaning that it is “Critically Imperiled”. 
Much of the basin in South Carolina and North Carolina is thought to have been part of the mussel species’ 
historic range. Water quality issues related to land-use change (for example, intense agricultural and 
silviculture, urban development, wastewater and stormwater discharge), watershed fragmentation by 
impoundments and eroded sediments have greatly diminished Carolina heelsplitter habitat. The surviving 
populations are now relegated to small, isolated tributaries where the habitat has not been severely degraded. 
Habitat conditions for Carolina heelsplitter are not present within the existing tributaries on the Landsford 
Tract. 
 
Table 2. Threatened or Endangered Species known to occur in Chester County, South Carolina 

Species Common Name Species Scientific Name ESA Status 
Bald eagle Haliaeetus leucocephalus BGEPA, ST 

Red-cockaded woodpecker Picoides borealis FE, SE 
Carolina heelsplitter Lasmigona decorata FE, SE, CH 

BGEPA = Bald and Golden Eagle Protection Act; ST= State Threatened; SE = State Endangered; FE = Federally Endangered; 
CH = Critical Habitat 
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The mitigation activities are anticipated to have no effect on the aforementioned species and may help to 
provide future habitat. 
 

4.2.3 Cultural Resources 
 
A review of the South Carolina Institute of Archaeology and Anthropology and the South Carolina Department 
of Archives and History ArchSite files disclosed no previously recorded architectural or archaeological sites 
within the Landsford Tract; refer to Figure 7. 
 
S&ME, Inc. (hereinafter “S&ME”) has completed cultural resource investigations of the Mitigation Site (refer 
to Appendix A). The Cultural Resource Investigations report included in Appendix A was provided by S&ME 
to the USACE on January 20, 2020 for coordination with the State Historic Preservation Office (hereinafter 
“SHPO”). Approximately 129.1 acres and 1.4 miles of proposed access roads make up the limits of 
disturbance (hereinafter “LOD”) at the Mitigation Site. The LOD was surveyed during these investigations. 
 
The purpose of the survey was to assess the Mitigation Site’s potential for containing significant cultural 
resources and to make recommendations regarding additional work that may be required pursuant to Section 
106 of the National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. 
This work was completed in anticipation of federal permitting by the USACE. 
 
Fieldwork for the project was conducted from January 6th – 10th, 2020. This work included the excavation of 
351 shovel tests within the Mitigation Site and an evaluation of effects on National Register of Historic Places 
(hereinafter “NRHP)-eligible and listed resources within or adjacent to the Mitigation Site. 
 
As a result of the investigations, six archaeological sites (38CS425 through 38CS430) and eight isolated 
finds (IF-1 through IF-8) were recorded, the effects of the proposed activities on the NRHP-listed Landsford 
Canal (SHPO site number 0008) were assessed, and the NRHP-eligible Old Stone Graveyard (SHPO site 
number 0044) was revisited (Table 3). The archaeological sites and isolated finds are recommended as not 
eligible for inclusion in the NRHP. The portion of the NRHP-listed Landsford Canal within the LOD will not be 
adversely affected by the tree clearing, replanting of disturbed areas, or filling of the drainage ditch within the 
resource. The Old Stone Graveyard is located southwest of the mitigation site boundary and is roughly 330 
feet from the closest LOD area; although no graves appear to be outside the stone wall surrounding the 
cemetery, a 25-ft buffer around the stone wall is recommended to avoid disturbing possible unmarked graves. 
The project as currently proposed will have no effect on the cemetery. 
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Table 3. Cultural Resources 
Resource # Description NRHP Eligibility Recommendation 

38CS425 Prehistoric lithic scatter Not Eligible No Further Work 

38CS426 Prehistoric lithic scatter; Historic artifact scatter Not Eligible No Further Work 

38CS427 Historic artifact scatter Not Eligible No Further Work 

38CS428 Prehistoric lithic scatter Not Eligible No Further Work 

38CS429 Prehistoric lithic scatter; Historic artifact scatter Not Eligible No Further Work 

38CS430 Historic house site Not Eligible No Further Work 

IF-1 Prehistoric lithic isolate Not Eligible No Further Work 

IF-2 Prehistoric lithic isolate Not Eligible No Further Work 

IF-3 Prehistoric lithic isolate Not Eligible No Further Work 

IF-4 Prehistoric lithic isolate Not Eligible No Further Work 

IF-5 Prehistoric lithic isolate Not Eligible No Further Work 

IF-6 Historic glass isolate Not Eligible No Further Work 

IF-7 Historic glass isolate Not Eligible No Further Work 

IF-8 Historic glass isolate Not Eligible No Further Work 

0008 Landsford Canal Listed No Adverse Effect 

0044 Old Stone Graveyard Eligible No Effect 

 
Given the results of this survey, it is the opinion of S&ME that the Mitigation Site will have no adverse effect 
on significant resources, and no further cultural resources investigations should be required for the Mitigation 
Site. However, if project activities change within the NRHP-listed Landsford Canal, and/or the LOD shifts 
within the boundary proposed around NRHP-eligible Old Stone Graveyard, additional consultation with the 
State Historic Preservation Office and other consulting parties may be necessary to minimize or mitigate 
potential adverse effects. 
 

4.3 Site Protection 
 
Upon project approval, a conservation easement (hereinafter “CE”) that closely follows the CE included in 
Appendix B will be placed on the Mitigation Site as shown in Figure 4. The CE will be recorded in the County 
land records. The CE will be reviewed and approved by the USACE prior to finalizing and recording. The 
purpose of the CE will be to ensure that Mitigation Site resources are protected in perpetuity. Katawba Valley 
Land Trust has agreed be the Easement Holder (i.e. Grantee). Following implementation of the mitigation 
activities and documentation of project success, the Mitigation Site will be donated to SCDNR, which would 
then assume long-term management and ownership obligations. 
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4.4 Permittee-Responsible Mitigation Site Baseline Conditions 
 
Preliminary baseline data has been collected to determine the ecological suitability of the Mitigation Site to 
achieve the goals and objectives outlined in Section 4.1 above. The following presents a detailed description 
of the baseline conditions at the Mitigation Site. 
 

4.4.1 Ecoregion 
 
The Mitigation Site and the Impact Site are both located within the Piedmont, defined by the EPA as Level III 
Ecoregion 45. This Ecoregion comprises a transitional area between the mountainous Ecoregions of the 
Appalachians to the northwest and the relatively flat coastal plain to the southeast (Griffith et al., 2002). The 
Piedmont Ecoregion is considered to be the non-mountainous portion of the old Appalachians Highlands, 
consisting of dissected irregular plains and some hills (Griffith et al., 2002). Historically, the area was largely 
cultivated; however, now much of the region is planted pine or has reverted to successional pine and 
hardwood woodlands. Historic oak-hickory-pine forests were dominated by northern white oak (Quercus 
alba), southern red oak (Quercus falcata), post oak (Quercus stellata), various species of hickory, shortleaf 
pine (Pinus echinata), loblolly pine (Pinus taeda) and Virginia pine (Pinus virginiana). Soils generally tend to 
be finer textured than in the adjacent coastal plain Ecoregion. 
 
Manipulation of the landscape for forestry, agriculture and/or recreation is common in the Piedmont 
Ecoregion. While the altered ecological communities throughout the Piedmont Ecoregion are suitable for 
stream and wetland restoration and/or enhancement projects, the preservation of existing aquatic 
communities is also an ecological benefit for the Ecoregion. The preservation, enhancement and restoration 
of on-site resources will benefit the Ecoregion by providing filtration of sediments and nutrients, flood 
attenuation, shade to surface waters and riparian corridors for wildlife. 
 

4.4.2 Historic Land Use 
 
A qualitative assessment of historic land use within the Landsford Tract was primarily derived from an 
analysis of historic aerial photographs. Aerial photographs obtained for the years of 1941, 1949, 1954, 1959, 
1964, 1969, 1981, 1994, 2005, 2011, 2013, and 2019 are included in Appendix C. 
 
Land use practices on the Landsford Tract have remained fairly consistent since 1941. Land use appears to 
include open fields (presumably former or active agricultural fields) within valleys and floodplains, as well as 
along ridge tops; additional uses include silviculture and timber management. Silvicultural activities appear 
to increase in the 1964 and 1969 historic aerial photographs, at which time the valleys and floodplains were 
last harvested. Riparian buffer areas appear to have been harvested to the banks of on-site streams in the 
1969 historic aerial image. Silvicultural activities appear to intensify even more between 1981 and 1994, at 
which time a majority of the ridges of the Landsford Tract were timbered. Based upon aerial photographs and 
site visits, it appears that timbered areas were re-planted in loblolly pine following the timber harvest. A ditch 
that was installed to drain the large wetland in the Catawba River floodplain is clearly visible in the 1954 
historic aerial and likely existed prior to that time. 
 
The quality and scale of the aerial photographs prevents a detailed quantitative analysis of stream conditions 
and vegetative communities. Based upon the aerial photographs, site visits, and field notes, on-site resources 
have been adversely affected by anthropogenic impacts. Poor land management practices have caused on-



Landsford Tract Final Permittee-Responsible Mitigation Plan 
Project Inspector, York County, South Carolina 

 

13 

site streams to downcut and become incised and/or entrenched. 
 

4.4.3 Existing Wetlands and Waters 
 
A delineation and GPS location of wetlands and other waters of the United States (i.e. tributaries) was 
conducted for the Mitigation Site by Palustrine Group, LLC personnel in accordance with the methodology 
outlined in the Eastern Mountains and Piedmont Regional Supplement to the 1987 Corps of Engineers 
Wetland Delineation Manual (hereinafter “Supplement”). The Supplement was used to collect baseline 
hydrology, vegetation and soils data. A Jurisdictional Determination (hereinafter “JD”) letter was issued for 
the Mitigation Site on January 28, 2020; the issued JD letter is included in Appendix D. Verified aquatic 
feature boundaries are depicted on Figure 8; representative photographs of aquatic resources are included 
in Appendix E. Note, all information referenced in the PRM Plan described herein has been updated to reflect 
the verified aquatic feature boundaries and limits. 
 

4.4.4 Topography 
 
LiDAR data was obtained for the Mitigation Site (Figure 9); a USGS topographic map is included as Figure 
10. Overall, the Mitigation Site ranges in elevation (according to available LiDAR information) from 
approximately 613 feet to approximately 446 feet. In general, the overall topography slopes away from the 
north and west and towards the south and east. Ultimately, all on-site floodplain valleys and associated 
streams drain east to the Catawba River. 
 
Riparian buffer slopes are generally between 10 – 20% along stream reaches located outside of the Catawba 
River floodplain. Riparian and upland buffer slopes are generally between 0 – 5% along the Catawba River 
and stream reaches located within the Catawba River floodplain. The Mitigation Site generally exhibits a 1.3 
– 1.4% grade within streams and floodplains. 
 

4.4.5 Vegetative Conditions 
 
John B. Nelson’s February 1986 document The Natural Communities of South Carolina describes the natural 
community as primarily being a transitional oak-hickory forest located on upland slopes and dominated by a 
diverse assemblage of hardwoods (primarily oaks and hickories) in combination with pines. Best professional 
judgment was used to classify and describe on-site communities. 
 
Existing vegetative communities within the Mitigation Site were assessed to understand existing impairments, 
to develop planting palettes for enhanced areas, and to establish performance standards. Refer to Figure 11 
for a general depiction of existing vegetative communities. In general, an unnatural planted pine community 
consisting primarily of loblolly pine comprises approximately 51% of the Mitigation Site and is the primary 
vegetative community. This exists in two forms; intensively managed silviculture, and planted loblolly pine 
dominate mixed small stream forest. A natural mid to late-successional small stream mixed hardwood forest 
dominates approximately 42% of the land use. Palustrine forested floodplain wetland (relict and actively 
wetland) forest consisting of native hardwood wetland species comprises the remaining 7% of the land use. 
Dirt and gravel roads traverse the Landsford Tract and Mitigation Site and can be used to access portions of 
the Landsford Tract and Mitigation Site. Although not prevalent, minor localized occurrences of invasive 
species are located within the Landsford Tract and Mitigation Site. These species include, but may not be 
limited to, Chinese privet (Ligustrum sinense), Japanese silt grass (Microstegium vimineum), autumn olive 
(Elaeagnus umbellata), multiflora rose (Rosa multiflora), and Japanese honeysuckle (Lonicera japonica). 
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While present, these species are not compromising natural forest composition or outcompeting native 
vegetation. 
 
Following is a description of each existing vegetative community located on the Landsford Tract and/or within 
the Mitigation Site. 
 
 Loblolly Pine (Silviculture) and Mixed Loblolly Pine / Small Stream Forest 
 
Loblolly pine has been planted extensively on upland hillsides and ridges throughout the Mitigation Site and 
encroaches into valleys and floodplains. The dominant tree species within this unnatural community is loblolly 
pine, with deciduous trees and other conifers as minor components of the tree canopy. The planted loblolly 
pine has replaced oak-hickory and chestnut oak forest communities within aquatic resource buffers within 
the Mitigation Site. 
 
 Small Stream Forest (Hardwood) 
 
The main secondary vegetative community within the Mitigation Site consists of a mid to late-successional 
mixed hardwood forest. In general, this community is primarily dominated by mixed hardwoods consisting of 
various oaks including water oak (Quercus nigra), blackjack oak (Quercus marilandica), northern white oak, 
northern red oak (Quercus rubra), southern red oak, post oak, and pin oak (Quercus palustris); various 
hickories including pignut hickory (Carya glabra) and mockernut hickory (Carya tomentosa). Other canopy 
species include sweet-gum (Liquidambar styraciflua), tulip tree (Liriodendron tulipifera) and red maple (Acer 
rubrum). The sub-canopy generally consists of undeveloped canopy species, but also includes persimmon 
(Diospyros virginiana), black cherry (Prunus serotina) and eastern red-cedar (Juniperus virginiana). Shrubs 
include sparkleberry (Vaccinium arboreum), lowbush blueberry (Vaccinium angustifolium), winged sumac 
(Rhus copallinum), and Chinese privet. Herbaceous species include Christmas fern (Polystichum 
acrostichoides), ebony spleenwort (Asplenium platyneuron), Brazilian vervain (Verbena brasiliensis), and 
reindeer lichen (Cladonia rangiferina). Vines include muscadine (Vitis rotundifolia) and Japanese 
honeysuckle. 
 

Palustrine Forested Floodplain Wetland Hardwood Forest 
 
On-site palustrine forested floodplain wetlands are dominated by box elder (Acer negundo), cottonwood 
(Populus deltoides), red maple, sweet-gum, American sycamore (Platanus occidentalis), green ash (Fraxinus 
pennsylvanica) and ironwood (Carpinus caroliniana). Shrubs include Chinese privet. Herbaceous species 
include Japanese stilt grass. 
 
 4.4.6 Soils 
 
The Natural Resources Conservation Service (hereinafter “NRCS”) soil survey for Chester County indicates 
that six soil types occur within the Mitigation Site boundary; refer to Table 4 for the soil types and to Figure 
12 for the NRCS soil map. As shown in Table 4, the Mitigation Site is dominated by loamy soil textures. 
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Table 4. Soil Types within the Mitigation Site 
Soil Code Soil Name and Type1 % Slopes 

ApB Appling loamy sand 2 – 6 
CeB Cecil sandy loam 2 – 6 

CnB2 Cecil sandy clay loam 2 – 6 
CnC2 Cecil sandy clay loam 6 – 10 
PaE Pacolet sandy loam 10 – 25 
To Toccoa loam2 0 – 2 

1 NRCS Official Soil Series Description 
2 Identified as hydric on NRCS hydric soils list 

 
Toccoa loam is listed on the South Carolina Hydric Soils List provided by NRCS. As depicted in Figure 12, 
mapped hydric soils (Toccoa loam) are located adjacent to, and within the floodplain of, the Catawba River 
and the lower portions of UT 1 and UT 2. 
 

4.4.7 Stream and Wetland Conditions 
 
Reaches and wetlands are depicted on Figure 4. Refer to Appendix E for representative photographs of 
stream reaches and wetlands. 
 

Stream Conditions 
 

Stream Protection – UT 1 (Sections 1 and 2) 
 
 UT 1 (Section 1) is a 1st order perennial unnamed tributary at its upper extent and a 2nd order perennial 
unnamed tributary at its lower extent. UT 1 (Section 1) flows directly into the Catawba River. This 6,488 linear 
foot reach is approximately 5 – 8 feet deep on average (from the thalweg to the top of bank) with an average 
width of approximately 9 feet (from toe of slope to toe of slope) at its upper extent and approximately 18 feet 
(from toe of slope to toe of slope) at its lower extent. This reach is in the intermediate to latter stages of 
channel evolution, having adjusted vertically so that the bed elevation has been lowered and the historic 
floodplain has been abandoned, and having adjusted laterally resulting in widening. Portions of streambanks 
along the upper extent of the reach are experiencing bank instability and failure, bank erosion and scour, 
undercutting and tree loss. At the lower extent of the reach, the channel width appears to have stabilized and 
to have begun to decrease as bank material and sediment build bank toe benches and bars within the over 
widened floodplain. A 150-foot riparian area will be protected along the left streambank of this reach. This 
riparian area is currently comprised of approximately 50% small stream hardwood forest and 50% planted 
pine dominated small stream hardwood forest. 
 
UT 1 (Section 2) is a 1st order seasonal unnamed tributary which flows directly into UT 1 (Section 1). This 
reach is approximately 5 – 8 feet deep on average (from the thalweg to the top of bank) with an average 
width of approximately 4 – 5 feet (from toe of slope to toe of slope). This reach is in the intermittent stages of 
channel evolution, having adjusted vertically so that the bed elevation has been lowered in response to 
vertical adjustments in UT 1 (Section 1); the historic floodplain has been abandoned. Lateral adjustments are 
currently resulting in portions of bank instability and failure and bank erosion and scour. This reach consists 
of 1,214 linear feet of stream channel. A 150-foot riparian area currently consisting of a diverse mixed upland 
forest will be protected around this reach. 
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Stream Preservation – UT 2 (Section 4), UT 3 (Section 2), UT 4 (Section 2) and UT 5 
 
UT 2 (Section 4) is a 1st order seasonal unnamed tributary which flows into UT 2 (Section 3). This reach is 
approximately 1 – 2 feet deep on average with an average width of approximately 5 feet. This reach is stable 
and has a diverse substrate of bedrock, boulders and cobble. This reach consists of 158 linear feet of stream 
channel. A 150-foot riparian buffer currently consisting of a diverse small stream hardwood forest will be 
established around this reach. 
  
UT 3 (Section 2) is a 1st order seasonal unnamed tributary which ultimately flows into UT 3 (Section 1). This 
reach is approximately 0.5 feet deep on average with an average width of approximately 3 feet. This reach 
is stable. This reach consists of 504 linear feet of stream channel. A 150-foot riparian buffer currently 
consisting of a diverse small stream hardwood forest will be established around this reach. 
  
UT 4 (Section 2) is a 1st order seasonal unnamed tributary which flows into UT 4 (Section 1). This reach is 
approximately 0.5 feet deep on average with an average width of approximately 3 feet. This reach is stable. 
This reach consists of 306 linear feet of stream channel. A 150-foot riparian buffer currently consisting of a 
diverse small stream hardwood forest will be established around this reach. 
 
UT 5 is a 1st order seasonal unnamed tributary which flows into UT 3 (Section 2). This reach is approximately 
0.5 feet deep on average with an average width of approximately 3 feet. This reach is stable. This reach 
consists of 111 linear feet of stream channel. A 150-foot riparian buffer currently consisting of a diverse small 
stream hardwood forest will be established around this reach. 
 

Stream Enhancement – UT 2 (Section 2) 
 
UT 2 (Section 2) is a 1st order seasonal unnamed tributary which flows into UT 2 (Section 1). This reach is 
approximately 2 – 4 feet deep on average with an average width of approximately 9 – 10 feet. This reach 
consists of 622 linear feet of stream channel. This reach is experiencing moderate bank degradation and tree 
loss. A 150-foot riparian buffer currently consisting of a diverse small stream hardwood forest will be 
established around this reach. 
 

Stream Restoration – UT 2 (Sections 1 and 3), UT 3 (Section 1) and UT 4 (Section 1) 
 
UT 2 (Section 1) is a 1st order perennial unnamed tributary which flows into UT 1 (Section 1). At its 
downstream extent, this reach is incised approximately 6 – 7 feet on average with an average width of 
approximately 15 feet. At its midstream and upstream extents, this reach is incised approximately 4 – 7 feet 
on average with an average width of approximately 8 – 10 feet. As a whole, this reach is experiencing 
significant, active bank degradation and erosion, mass wasting, tree-fall and lateral expansion. Banks are 
typically vertical with minimal vegetative cover. This reach consists of 4,713 linear feet of stream channel. A 
150-foot riparian buffer currently consisting predominantly of planted and naturally regenerating pine mixed 
with small stream hardwood forest is located around this reach. 
 
UT 2 (Section 3) is a 1st order seasonal unnamed tributary which flows into UT 2 (Section 2). This reach is 
approximately 2 – 4 feet deep on average with an average width of approximately 5 – 7 feet. This reach is 
experiencing moderate bank degradation and tree loss. This reach consists of 746 linear feet of stream 
channel. A 150-foot riparian buffer currently consisting of a diverse small stream hardwood forest will be 
established around this reach. 
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UT 3 (Section 1) is a 1st order seasonal unnamed tributary which flows into UT 1 (Section 1). This reach is 
incised approximately 4 feet on average with an average width of approximately 4 – 5 feet. This reach is 
experiencing moderate bank degradation, with banks typically being vertical with minimal vegetative cover. 
This reach does not have any floodplain access. This reach consists of 1,782 linear feet of stream channel. 
A 150-foot riparian buffer currently consisting of a diverse small stream hardwood forest will be established 
around this reach. 
 
UT 4 (Section 1) is a 1st order seasonal unnamed tributary which flows into UT 3 (Section 1). This reach is 
incised approximately 4 feet deep on average with an average width of approximately 4 – 5 feet. In response 
to UT 3 (Section 1) channel incision, this reach is experiencing moderate bank degradation, with banks 
typically being vertical with minimal vegetative cover. UT 4 (Section 1) is in jeopardy of headcutting and 
becoming further incised as UT 3 (Section 1) continues to make channel adjustments. This reach consists of 
61 linear feet of stream channel. A 150-foot riparian buffer currently consisting of a diverse small stream 
hardwood forest will be established around this reach. 
 

Low Gradient Stream Assessment Data Sheet Scores 
 
Existing stream conditions were documented using the USACE Charleston District Low Gradient Stream 
Assessment Data Sheet. Results of the assessment are included in Table 5; the Low Gradient Stream 
Assessment Data Sheets are included in Appendix F. Reach locations are shown on Figure 4. Refer to 
Appendix E for representative photographs of on-site stream resources. 
 

Table 5. Existing Stream Conditions 

Reach Treatment Score Functional 
Assessment 

UT 1 (Section 1)* Protection 14 Partially Impaired 
UT 1 (Section 2)* Protection 11.5 Partially Impaired 
UT 2 (Section 1) Restoration 7.5 Impaired 
UT 2 (Section 2) Enhancement 11.5 Partially Impaired 
UT 2 (Section 3) Restoration 11 Partially Impaired 
UT 2 (Section 4) Preservation 14.5 Partially Impaired 
UT 3 (Section 1) Restoration 8.5 Impaired 

UT 3 (Section 2)** Preservation 18.5 Fully Functional 
UT 4 (Section 1) Restoration 8.5 Impaired 
UT 4 (Section 2) Preservation 16 Fully Functional 

UT 5 Preservation 16 Fully Functional 
*Excluded from generating mitigation credit 
**Functional Reference Reach 

 
The functional assessment forms were completed for compliance with the USACE Charleston District 2010 
mitigation guidelines as well as to provide an indication of the quality and impairment in the streams. The 
results indicate that restoration reaches are impaired to partially impaired, whereas the enhancement reach 
is partially impaired with a higher functional score than the restoration reaches. Preservation reaches are 
fully functional or partially impaired with the highest functional scores. As indicated in Table 5 above, the UT 
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3 (Section 2) reference condition score of 18.5 indicates a fully functional stream. Note, UT 1 (Section 1) 
constitutes a property boundary. Therefore, channel alterations, instream work or streambank stabilization 
and/or grading are not being proposed for UT 1. 
 
According to the 2010 mitigation guidelines, a score of “fully functional” indicates the physical geomorphology 
of the reach is stable and is representative of an appropriate stream hydrograph for the topographical setting. 
The biological community is diverse and unimpaired by excessive anthropogenic inputs; streams with listed 
species, primary trout streams, and streams identified as highly diverse are considered fully functional. 
According to the 2010 mitigation guidelines, “partially impaired” indicates stability and resilience of the stream 
reach has been compromised, to a limited degree, through partial loss of one or more of the integrity 
functions. Systems with partial impairment could recover naturally, particularly if the source of impairment is 
removed. According to the 2010 mitigation guidelines, “impaired” indicates that there is a moderate loss of 
stream stability and resilience characterized by loss of at least one integrity function. Recovery is unlikely to 
occur naturally for impaired stream systems, and further damage is likely unless restoration is undertaken. 
 
Typical cross-sections have been collected to document representative channel dimensions; refer to 
Appendix G for the cross-sections and to Figure 13 for the cross-section locations. Significant breaks in slope, 
which include the top of bank, toe of bank, and thalweg, were surveyed at each cross-section. Bankfull 
elevations at these cross-sections was identified based on an observed point bar, ordinary high-water mark, 
and/or wrack line. Existing condition geomorphic data are listed in Table 6. 
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Table 6. Existing Condition Geomorphic Data 
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The primary driving factor in channel degradation on the Mitigation Site is flood flows are contained in the 
bankfull channel. Containing flood flows in the bankfull channel produces symptoms of channel degradation 
which include bank erosion and copious volumes of fine sediment (sand and very fine gravel) that smother 
out bed forms and degrade in channel aquatic habitats. Fine sediment intrusion to the channel is evident in 
measured particle size distributions and lack of pool depth. It is important to note that geomorphic surveys 
on pool cross-sections were conducted in pools with deep, slow-moving water. However, most of the pools 
encountered were partially smothered with fine sediment and lacked sufficient depth to create slow water 
habitats. 

The primary expression of geomorphic degradation is evident in existing stream flood prone area described 
by the entrenchment and bank height ratios. The entrenchment ratio, defined as the width of flood prone area 
divided by bankfull width, for impaired reaches ranges between 1.2 and 1.7. Streams with entrenchment ratio 
less than 1.4 are considered entrenched such that even moderate to large floods are mostly contained within 
the bankfull channel. The bank height ratio represents the degree of channel incision or floodplain 
connectivity, and is expressed by the ratio between maximum depth at top of bank and maximum bankfull 
depth. Morphological surveys on existing channels shows the top of bank is between 2.3 and 4.7 times 
greater than the bankfull depth. Containing flood flows to the bankfull channel creates high shear stress 
during large runoff events and erodes channel bed and banks leading to channel enlargement which 
exacerbates sediment supply in downstream reaches. Particle size distributions collected during geomorphic 
assessments classify on-site streams as gravel bed streams; however, reaches such as UT2 Upstream 
Impaired and UT2 Middle References reaches obtained the 4/5 designation indicating greater than 20% sand 
content. 

Channels in degradation initially erode the bed causing vertical displacement and incision as indicated by 
high bank height ratio. Stream channels are typically narrow while in the process of down cutting. During 
channel incision, and immediately following, flood flows are contained within the bankfull channel as indicated 
by low entrenchment ratio. While the entrenchment ratio is low, flood flows are contained in the channel such 
that shear stress increases greatly for floods larger than bankfull. Once the channel is no longer able to 
vertically incise, high shear stress acts on the banks to widen the channel and subsequently reduce shear 
stress to obtain equilibrium. Channels that are in the process of channel widening have high width depth 
ratios and will classify as Rosgen F or D channels. The prevalence of narrow channels, and a width to depth 
ratio less than 12.4, indicates the system is early in the degradation process. 

Despite currently having desirable entrenchment and bank height ratios, UT2 Middle Reference reach 
displays a high probability of becoming impaired in the near future. The low point is the center of the valley 
on UT2 Middle Reference reach between station 28+00 and 34+00 of the existing alignment. This reach is 
perched along the river right valley and has a bankfull slope (0.004 ft/ft) that is significantly less than the 
valley slope (0.009 ft/ft), when valley slope is measured along the fall line of the valley. The valley slope being 
steeper offers less resistance to flow as compared to the channel which increases the probability of channel 
avulsion to the more favorable flow path. 

In summary the predominance of entrenched, low width to depth ratio channels, with high bank height ratios 
indicates channels are actively down cutting and eroding banks. This degradation processes releases 
sediment to downstream reaches such as UT2 Section Reference Reach that was recently aggrading. 
Reference reach surveys suggest the streams in this region should have entrenchment ratios greater than 
2.2 (SCDNR, 2020) and bank height ratios less than 1.1 (Harman and Starr, 2011). Based on reference reach 
surveys in North Carolina (Harmon and Starr, 2011) and surveys performed by CEC on this project and at 
other locations, more ecologically functional and stable streams would exhibit characteristics of a C4 stream 



Landsford Tract Final Permittee-Responsible Mitigation Plan 
Project Inspector, York County, South Carolina 

 

21 

type. 

Description of Appendix R Supplementary Existing Conditions Analyses 

Appendix R shows shear stress in pounds per square foot (psf) output from 2-dimensional hydraulic modelling 
performed for the 2-year recurrence interval flow. The 2-year recurrence interval flow was selected to 
represent an approximation to the bankfull water surface elevation. The profile in Appendix R shows the 
existing LiDAR elevation, 2-year water surface elevation (hereinafter “WSE”), and the left and right top of 
banks. At the upstream end of the figure at STA 25+00 the left and right banks are about twice as high as 
the 2-year WSE, indicating a bank height ratio of 2. Bank heights and 2-year WSE merge around station 
27+00 and remain approximately equal until STA 30+00 where the right top of bank increases in elevation. 
The right top of bank reached maximum elevation relative to WSE around STA 31+00 where the stream is 
against the right valley wall. Both the left and right banks are approximately the same elevation from STA 
31+50 to STA 33+50, where a small head cut was observed at the downstream end of the UT2 Middle 
Reference Reach. From STA 33+50 to STA 36+00, the left and right top of banks are only slightly higher in 
elevation than WSE. A head cut of approximately 2.5 ft exists at station 36+0. Downstream of the head cut 
located at STA 36+00 left and right bank heights are approximately 2 ft above the 2-year WSE.   

The planform view of shear stress during the 2-year recurrence interval flow through UT 2 displays a few 
interesting highlights. UT 2 makes a 90-degree right hand turn around STA 30+50, causing water to exit the 
channel and flow down the center of the valley. As flow exits the channel at STA 30+50 shear stress is in 
excess of 0.8 psf, which is capable of mobilizing 5-inch diameter particles. Appendix G UT2 Middle Reference 
Cross Section Riffle shows the low point of the valley located in the center of the valley. Streams typically 
follow the valley fall line, and, based on the hydraulic model outputs, it appears UT 2 is attempting to relocate 
to the center of the valley. 

Shear stress on the head cut located at STA 36+00 produces shear stress in excess of 2 psf, which is capable 
of mobilizing 10-inch particles. Particle size distributions collected across the project site concluded the 
streams were predominantly gravel bedded. This head cut has enough shear stress to propagate upstream 
through the existing gravel bed stream. 

Based on the high shear stress through the center of the valley and the presence of head cuts located 
immediately downstream of the UT2 Middle Reference reach, it was concluded that this reach exists in an 
unstable condition and is likely to undergo geomorphic adjustments. 
 

Wetland Conditions 
 

Wetland Preservation 
 
The on-site wetland being proposed for preservation exhibits hydric soils, unimpaired hydrology, and contains 
a hydrophytic vegetative community comprised of diverse native hardwood canopy and understory species. 
A 150-foot upland buffer currently consisting predominantly of planted loblolly pine is located around the 
wetland. 
 

Wetland Enhancement 
 
The on-site wetland being proposed for enhancement exhibits hydric soils and contains a hydrophytic 
vegetative community comprised of diverse native hardwood canopy and understory species. However, the 
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hydroperiod of the on-site wetland is being impaired by a ditch that is partially excavated within the wetland 
and that drains to the Catawba River. Refer to Appendix C for historic aerial photographs depicting the ditch. 
A 150-foot upland buffer currently consisting of planted loblolly pine is located around the wetland. 
 

4.4.8 Hydrology 
 
On January 6th and 7th, 2020, four water level (i.e. stream) gauges (HOBO Onset loggers) and two 
groundwater wells (HOBO Onset loggers) were installed within stream channels to monitor stream surface 
water levels and within the on-site wetland enhancement area to monitor surface and sub-surface water 
levels, respectively. A rain gauge was installed on-site as well; rain data has been correlated to stream and 
wetland hydrograph data and can be found in Appendix I. Refer to Figure 14 for the locations of the stream 
gauges, groundwater wells, and the rain gauge. Groundwater well Installation Data Sheets are included in 
Appendix J. 
 

4.4.9 Water Quality 
 
On January 22, 2020, turbidity and fecal coliform were sampled within UT 2 (Section 1), UT 2 (Section 3), 
and UT 3 (Section 1). Refer to Figure 14 for the sampling locations and to Appendix K for the sampling 
results. Turbidity at the UT 2 (Section 1) sampling locations was 6.0 NTUs, UT 2 (Section 3) turbidity was 
found to be 11 NTUs, and UT 3 (Section 1) resulted in 8.6 NTUs. All sample results are well below the 
SCDHEC water quality standard for freshwater, which is not to exceed 50 NTUs. Lab tests for fecal coliform 
concentrations at the same locations resulted in 220/100 mL at UT 2 (Section 1), 82/100 mL in UT 2 (Section 
3), and 20,920/100 mL at UT 3 (Section 1). The SCDHEC water quality standard for freshwater is 349/100 
mL for a single sample. Lab results at both stations located in UT 2 are well below the SCDHEC threshold. 
Fecal coliform concentrations within UT 3 (Section 1) far exceeded the SCDHEC water quality standard. 
This, however, could be an anomaly and trends will be noted in annual monitoring reports. 
  
On January 21, 2020, in-situ water quality measurements for pH, conductivity, dissolved oxygen, and 
temperature were taken within UT 2 (Section 1), UT 2 (Section 3) and UT 3 (Section 1) with a YSI meter as 
part of the benthic macroinvertebrate sampling efforts. Refer to Appendix L for the benthic macroinvertebrate 
sampling report, and specifically to Table 1 of the report for the water quality sampling results. All monitored 
parameters were within water quality standards for Class FW waters. 
 

4.4.10 Benthic Macroinvertebrates 
 
On January 21, 2019, benthic macroinvertebrates were collected within UT 2 (Section 1), UT 2 (Section 3) 
and UT 3 (Section 1). Refer to Figure 14 for the benthic macroinvertebrate sampling locations and refer to 
Appendix L for the benthic macroinvertebrate sampling results. 
 
All three sampling locations exhibit North Carolina biotic index values indicating an “excellent” score.  UT 2 
(Section 3) sampling station has a SCDHEC biological classification of “good” while UT 2 (Section 1) and UT 
3 (Section 1) have scores of “good-fair”. 
 
UT 2 (Section 1) sampling results include the presence of six Ephemeroptera, Plecoptera, and Trichoptera 
(hereinafter “EPT”) taxon individuals. UT 2 (Section 3) results include the presence of sixteen EPT taxon 
individuals. UT 3 (Section 1) results include the presence of six EPT taxon individuals. Based on these 
sampling results, the EPT index value at UT 2 (Section 3) is average, while UT 2 (Section 1) and UT 3 
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(Section 1) are low. 
 

4.4.11 Woody Debris 
 
In January 2020, a qualitative evaluation of the frequency and size distribution of woody debris within UT 2 
(Section 1), UT 2 (Section 3), UT 3 (Section 1) and UT 3 (Section 2) was conducted. The results of the 
evaluation, which took place over 100-meter lengths within each reach, are included in Appendix M. The 
large woody debris that was found includes submersed and buried logs, as well as ramps and bridges. 
Despite there being a relatively abundance source of large woody debris adjacent to the evaluated reaches, 
very little large woody debris occurs within the bankfull areas of each of the sampled stream sections, possibly 
due to incision and channel instability. 
 

4.5 Determination of Credits 
 
Mitigation activities are outlined in Section 4.6. The number of credits generated by the mitigation activities 
is listed in Table 7; the number of credits generated by the mitigation activities is based on the USACE 2010 
mitigation guidelines. Mitigation worksheets for all stream reaches are included in Appendix N. 
 

Table 7. Credit Production 

Mitigation Activity Credits 
Generated 

Stream Preservation 1,230 
Stream Enhancement 1,966 
Stream Restoration 31,172 

Total Stream Credits 34,368 
Wetland Preservation 0.47 

Wetland Enhancement 11.36 
Total Wetland Credits 11.83 
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Stream compensatory mitigation factors are outlined in Table 8. 
 
Table 8. Stream Compensatory Mitigation Factors 

Factor 

Unit 1 Unit 2 Unit 3 

UT 2 (Section 4), UT 3 (Section 2), UT 
4 (Section 2) and UT 5 UT 2 (Section 2) UT 2 (Section 1) 

UT 2 (Section 
3) and UT 4 
(Section 1) 

UT 3 (Section 1) 

Stream Type 1st & 2nd Order RPW 1st & 2nd Order 
RPW 

1st & 2nd Order 
RPW 

1st & 2nd Order 
RPW 

1st & 2nd Order 
RPW 

Priority 
Category Primary Primary Primary Primary Primary 

Net 
Improvement Not Applicable Significant Maximum Significant Maximum 

Credit 
Schedule Not Applicable After After After After 

Location 8-Digit HUC 8-Digit HUC 8-Digit HUC 8-Digit HUC 8-Digit HUC 

Riparian 
Buffer 

150-ft. 
(2x Minimum) 

Both Banks Preservation 

150-ft. 
(2x Minimum) 
Both Banks 
Preservation 

150-ft. 
(2x Minimum) 
Both Banks 

Enhancement 

150-ft. 
(2x Minimum) 
Both Banks 
Preservation 

150-ft. 
(2x Minimum) 
Both Banks 
Preservation 

 
Wetland compensatory mitigation factors are outlined in Table 9. 
 

Table 9. Wetland Compensatory Mitigation Factors 
Factor Enhancement Preservation 

Net Improvement 2.0 0.0 
Upland Buffer 150-ft. (3:1 Ratio) 150-ft. (3:1 Ratio) 

Credit Schedule After Not Applicable 
Temporal Loss 0 to 5 Years Not Applicable 

Kind In-Kind In-Kind 
Location 8-Digit HUC 8-Digit HUC 

 
4.6 Mitigation Work Plan 

 
Resources within the Mitigation Site have been divided into mitigation units to address existing conditions, 
proposed activities and target conditions. The mitigation units included in the Mitigation Site are depicted on 
Figure 4 and are included in Table 1. Representative photographs of resources and existing impairments are 
included in Appendix E. Hydrologic and hydraulic modeling have been used to support design of the stream 
restoration and enhancement reaches. 
 
Mitigation work plan exhibits are included in Appendix O. A Joint Permit Application detailing impacts to 
Mitigation Site aquatic resources will be submitted to the USACE and SCDHEC following approval of the 
PRM Plan and prior to construction, if necessary. 
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4.6.1 Mitigation Units 
 
The following provides a description of the proposed work to occur in each mitigation unit and/or stream 
reach. 
 

Unit 1: Stream Preservation – UT 2 (Section 4), UT 3 (Section 2), UT 4 (Section 2) and UT 5 
 
Stream preservation is proposed for UT 2 (Section 4), UT 3 (Section 2), UT 4 (Section 2) and UT 5, as these 
are fully functional or partially impaired channels with minimal or no anthropogenic impacts. A 150-foot 
riparian buffer (twice the minimum required buffer) will be established around these reaches. The buffer 
currently consists of a diverse mixed upland forest that will be preserved. 
 
Note, UT 2 (Section 4) is stable and functioning, despite being categorized as partially impaired in Table 5. 
Pool substrate characterization and pool variability are impaired within UT 2 (Section 4) due to sedimentation 
primarily originating and resulting from adjacent land use (i.e. silviculture). In addition, channel sinuosity is 
naturally somewhat constrained due to the reach’s landscape position as a headwater reach located within 
the head of the down-gradient valley. UT 2 (Section 4) would be considered fully functional but for these 
conditions. A 150-foot riparian buffer will be preserved along this reach, thus removing the sediment source 
(i.e. silviculture, timber management and incompatible land use within riparian buffers) and allowing the 
headwater reach to efficiently transport sediment. 
 

Unit 2: Stream Enhancement – UT 2 (Section 2) 
 
Stream enhancement is being proposed for UT 2 (Section 2), as this reach is partially impaired with a 
functional score of 11.5. In general, the impairments include a lack of floodplain access, segments of bank 
instability and a lack of bank vegetation. Various forms of modification will be used to address these 
impairments, and may include installation of instream structures and/or minor modification of channel 
dimension and/or profile based on reference reach data. However, it is anticipated that the majority of the 
enhancement work will entail streambank stabilization and/or grading, widening portions of the floodplain at 
the existing channel elevation and bankfull stage to reduce shear stress, and/or streambank plantings. 
Floodplain benches may be excavated along the streambanks of the existing channel at the elevation of the 
existing bankfull stage. Bioengineering techniques using natural material and vegetative cover may be 
implemented, and may include any combination of live stakes, brush mattresses, vegetated geogrids and/or 
soil lifts with plantings and/or brush toe wood. 
 
A 150-foot riparian buffer (twice the minimum required buffer) will be established around this reach. The 
buffer currently consists of a diverse mixed upland forest that will be preserved. 
 

Unit 3: Stream Restoration – UT 2 (Sections 1 and 3), UT 3 (Section 1) and UT 4 (Section 1) 
 

Design Process 
 
Unit 3 stream channels are proposed for restoration of pattern, profile and dimension to provide floodplain 
connectivity and functional uplift to the instream aquatic communities. Detailed geomorphic survey and 
hydraulic analysis of each restored stream channel has been completed in an effort to design new 
channels that transport their water and sediment flows without degrading or aggrading and that are 
suitable for the valley type. Most of these channels are currently in a state of flux, displaying evidence of 
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significantly entrenched flows and degraded channel banks. Generally, these channels will be restored 
so that bankfull and higher discharges are able to access adjacent floodplains that, in their current state, 
are rarely utilized due to channel incision. Excavated material from newly restored channels, as well as 
adjacent spoil material, will be placed in the abandoned channels or used to raise channel bed elevations. 
Instream structures designed to provide grade control and reduce instream energy will be constructed, and 
instream habitat will be created in an effort to increase benthic habitat diversity. 
 
The proposed channel morphology displayed within the mitigation work plan drawings (Appendix O) have 
been prepared using published reference conditions by Harman and Star 2011, USGS stream gage data, a 
site specific mini regional curve, on-site reference data from the geomorphic survey, and professional 
experience. Dimensionless ratios for existing conditions, proposed conditions, and reference conditions were 
compiled in order to design functional streams that can evolve with the natural evolution of streams within 
the Piedmont Physiographic Province of South Carolina. This information was used to establish geomorphic 
ratios and design metrics for the restoration reaches, to verify the proposed monitoring plan and performance 
standards, and to facilitate documentation of functional lift for the restored stream systems. 
 
Published regional curves of stream bankfull discharges and cross-sectional dimensions were also used to 
predict relationships between bankfull discharge, channel dimensions, and drainage area. Geomorphic ratios 
between surveyed on-site reaches and the reference reach were established based on bankfull discharge 
and the scaled geometry was used for design of each reach (Table 10). For on-site restoration streams, the 
1-, 2-, 5-, 10-, and 100-year discharges were evaluated. The proposed stone ford crossing (refer to Figure 4) 
was evaluated for stability under the 100-year discharge. 
 
Based on the metrics derived from the design effort, channel sections, plans, and profiles were developed to 
support restoration. The physical dimensions of the channel (section, plan, and profile) were further refined 
via analytical and computational methods to ensure each stream is stable and has the capacity to transport 
the sediment load supplied to it without degrading. 
 
Two-Dimensional (2D) hydraulic modeling was used to aid in the analysis of the existing streams and to 
optimize the design of the proposed streams. The existing stream hydraulic models show evidence that flows 
up the 50-year recurrence interval are contained within the top of banks and have limited floodplain 
connectivity. In addition to the level of entrenchment of the existing channels, the 2D models represented 
high levels of shear stress causing vertical and lateral instabilities as visually observed in head cuts and bank 
erosion. Bank height ratios were measured at impaired reaches up to approximately 4 times the bankfull 
depth. 
 
The proposed stream hydraulic models were used to optimize the design by identifying locations of higher 
shear stress in the proposed conditions in order to: (1) balance the energy throughout the channel and 
floodplain to transport bedload and suspended loads of sediment, (2) to optimize the grading plan to reduce 
areas of potential erosion, and (3) prioritize locations for instream structures and bio-engineering techniques. 
The combination of geomorphic design and 2D hydraulic modeling address the form and function 
components of this stream restoration project. 
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Table 10. Reference and Proposed Stream Metrics 
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Site Specific Restoration Plan 
 
The restoration plan includes the design of three streams referred to as UT 2, UT 3 and UT 4. The specific 
aspects of the design are displayed in the mitigation work plan drawings located in Appendix O. The following 
summaries describe the restoration plan by stream reach. 
 
UT2 (Section 3) – The restoration of UT 2 (Section 3) starts near the headwaters of UT 2 in an incised colluvial 
valley. The existing stream type is an unstable Rosgen G4 with high shear stress. The restoration design 
converts the stream type into a B4 with a larger floodplain. The step pool morphology has been designed to 
increase the instream habitat and reduce shear stress. This reach of restoration is considered a Priority 2 
incised river restoration technique. 
 
UT2 (Section 1) – UT 2 (Section1) is the longest reach of restoration within this mitigation plan. The entire 
length has been designed to maintain a Rosgen C4 steam type through Priority 1 and 2 restoration 
techniques. Most of the valley bottom has been utilized to extend flood flows to the toe of the valley beyond 
the 1.5-year recurrence interval. The channel pattern is designed to fit into the low point in the valley for long-
term stability and hydraulic performance. Vernal pools and wetland habitat have been designed in abandoned 
areas of the existing channel to increase the functional uplift of the riparian area. This reach of stream 
contains riffle pool morphology with designed stream facets such as riffle, runs, pools, glides, point bars and 
inner berms. The instream log and boulder structures have been designed to maintain the riffle pool 
morphology while providing increased aquatic habitat. 
 
UT 3 (Section 1) - The restoration of UT 3 (Section 1) starts just upstream of the confluence between UT 3 
and UT 4.  At this location, an approximate 4-foot head cut was observed in the existing channel. The design 
ties in upstream of the head cut in a stable Rosgen E4 stream type. The proposed grading plan transitions 
from the Rosgen E4 stream into a Rosgen B4 stream type through a Priority 2 restoration technique with a 
transitional grading ratio greater than 10:1. The design then transitions into a Rosgen C4 stream type and 
Priority 1 restoration technique using the entire valley bottom as floodplain. Priority 1 restoration reduces the 
footprint of construction, saving existing vegetation, and providing the maximum capability for functional 
improvement. The downstream most extent of UT 3 transitions back in to a Rosgen B4 stream type and 
Priority 2 restoration in order to reach the base flow elevation of the receiving stream UT 1. 
 
UT4 (Section 1) – A short section of UT 4 was designed to tie into the restoration of UT 3.  A large head cut 
located on UT 4 was observed near the confluence with UT 3, which is temporarily controlled by a large 
rootmass crossing the stream channel.  Approximately 75 feet of UT 4 has been designed to arrest the head 
cut and to transition into the Priority 2 restoration section of UT 3. 
 
A stone ford crossing will be constructed where a proposed new road will cross the restored UT 2 (Section 
1) stream channel to maintain site access. Refer to Figure 4 for the proposed new road and stone ford 
crossing to be constructed. Note, the exact location and configuration of the proposed new road and stone 
ford crossing will be determined at a later date and coordinated with SCDNR prior to construction. 
 
The riparian buffer consisting predominantly of planted and naturally regenerating pine along UT 2 (Section 
1) will be enhanced by removing and/or thinning pine from within the buffer and replanting the cleared area 
with a diverse mix of native hardwood upland species as needed. The riparian buffer consisting of a diverse 
mix of native hardwoods along UT 2 (Section 3), UT 3 (Section 1) and UT 4 (Section 1) will be preserved. 
Refer to Section 4.6.2 for proposed riparian buffer activities. 
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Reference Reach and/or Survey 
 
On-site reference reach(s) were identified to aid with stream enhancement and restoration design and 
metrics; refer to Figure 13 for the reference reach location. A geomorphic assessment, hydrological modeling 
and hydraulic analysis was performed for the on-site reference reach. In addition, applicable regional curve 
data and reference reach ratios were compiled. This information was used to establish geomorphic ratios 
and design metrics for the enhancement and restoration reaches, to determine final performance standards, 
and to facilitate documentation of functional lift for the enhanced and restored stream systems. 
 

Unit 4: Wetland Preservation 
 
The wetland being proposed for preservation exhibits hydric soils, unimpaired hydrology, and contains a 
hydrophytic vegetative community comprised of diverse native hardwood canopy and understory species. A 
150-foot upland buffer currently consisting predominantly of planted loblolly pine is located around the 
wetland. The planted pine will be removed and the cleared area will be replanted with a diverse mix of native 
hardwood upland species. Refer to Section 4.6.2 for proposed riparian buffer activities. 
 

Unit 5: Wetland Enhancement (Hydrologic) 
 
The wetland proposed for enhancement exhibits hydric soils and hydrophytic vegetation comprised of diverse 
native hardwood canopy and subcanopy species. However, a ditch is affecting the hydrology of the wetland. 
The hydroperiod will be naturalized by plugging and/or filling the ditch. Wetland areas disturbed by 
construction will be planted if needed. A 150-foot upland buffer currently consisting predominantly of planted 
loblolly pine is located around the wetland. The planted pine will be removed and the cleared area will be 
replanted with a diverse mix of native hardwood upland species. Refer to Section 4.6.2 for proposed riparian 
buffer activities. 
 

Floodplain Wetlands 
 
Approximately 0.12 acres of floodplain wetlands will be created as part of the PRM Plan. Note, however, that 
mitigation credits are not being requested for these areas. The wetlands will serve to improve surface and 
groundwater exchange, provide wildlife habitat, serve as a biological refugia and provide habitat 
heterogeneity that is not otherwise present within the Mitigation Site. 
 

UT 1 (Sections 1 and 2) 
 
Note, 7,702 LF of UT 1 (Sections 1 and 2) will be protected; refer to Figure 4. However, these resources are 
not included in the mitigation units as they are being excluded from generating mitigation credit for reasons 
outlined below. Protection of these resources is therefore not considered a mitigation activity. 
 
UT 1 (Sections 1 and 2) are partially impaired channels with minimal anthropogenic impacts. Streambank 
stability has been compromised, to a limited degree, along portions of these reaches. According to the 2010 
mitigation guidelines, “partially impaired” indicates stability and resilience of the stream reach has been 
compromised, to a limited degree, through partial loss of one or more of the integrity functions; systems with 
partial impairment could recover naturally, particularly if the source of impairment is removed. UT 1 (Section 
1) is in the intermediate to latter stages of channel evolution and recovery is occurring naturally. Channel 
alterations, instream work or streambank stabilization and/or grading are not being proposed for UT 1 
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(Section 1) due to it being a property boundary. UT 1 (Section 2) ties directly into UT 1 (Section 1). Channel 
alterations, instream work or streambank stabilization and/or grading are not being proposed for UT 1 
(Section 2) due to natural channel adjustments that are expected to occur to UT 1 (Section 1) over time that 
may indirectly affect UT 1 (Section 2). Further, UT 1 (Section 2) is in the intermittent stages of channel 
evolution and recovery is occurring naturally. 
 
UT 1 (Section 1) constitutes a property boundary. Therefore, a 150-foot riparian area will be protected along 
the left streambank of this reach. The riparian area along the right streambank of UT 1 (Section 1) is located 
within the Landsford Canal Forest Legacy Area WMA. A 150-foot riparian area will be protected along both 
streambanks of UT 1 (Section 2). Protecting the UT 1 (Sections 1 and 2) riparian areas with a conservation 
easement will remove the source of impairment (i.e. silviculture, timber management and incompatible land 
use within riparian buffers), thus aiding in natural recovery of these stream systems over time. 
 

Construction Documents 
 
Prior to commencing work, construction documents will be prepared for the Mitigation Site and mitigation 
activities. The construction documents may include information on the following: 
 

• Construction methods, timing and sequence; 
• Source(s) of water, including connections to existing waters and uplands; 
• Methods for establishing the desired plant community and planting details; 
• Plans to control invasive plant species; 
• Grading and soil management plans; 
• Stream channel plan(s), profile(s) and representative cross-section(s); 
• Representative details for stream structures; 
• Access road plans; 
• Coordination with, and approval from, the Federal Emergency Management Agency, if necessary; 

and 
• Erosion control and maintenance of streamflow measures. 

 
During the construction phase of the proposed mitigation activities, appropriate measures will be taken to 
minimize or avoid impacts to aquatic resources and fauna. Measures may include, but may not be limited to, 
the following: 
 

• Prior to beginning any land disturbing activity, appropriate erosion and siltation control measures 
(i.e. silt fences or barriers) must be in place and maintained in a functioning capacity until the 
area is permanently stabilized. 

• Inspections of temporary erosion control measures should occur on a regular basis to safeguard 
against failures. 

• All necessary measures must be taken to prevent oil, tar, trash and other pollutants from entering 
rivers, creeks, streams, wetlands or other waters. 

• Once the project is initiated, it must be carried to completion in an expeditious manner to minimize 
the period of disturbance to the environment. 

• Upon project completion, all disturbed areas must be permanently stabilized with vegetative 
cover or other erosion control methods as appropriate. 
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4.6.2 Riparian and Upland Buffers 
 
A 150-foot riparian or upland buffer will be placed around all stream reaches and wetlands, respectively. 
Buffer areas that are being proposed for preservation and that are located along stream reaches that are 
generating mitigation credit consist of intact, native, hardwood dominated forest communities. The vegetative 
community within multiple areas of the buffered aquatic resources that are generating mitigation credit has 
been altered, and either consists of a predominant planted pine overstory or a successional forest community 
dominated by a naturally recruited pine overstory with a mixed hardwood understory. These portions of the 
riparian and upland buffers will be improved by removing and/or thinning the pine and planting the areas with 
native hardwood upland species. Refer to Figure 4 for a depiction of buffer enhancement areas. Native 
hardwood bare-root seedlings will be planted within the riparian and upland buffers depicted on Figure 4 
during the dormant season (winter months, outside of the growing season) to maximize survival. Seedlings 
will be planted on ten-foot by ten-foot spacing at a density of approximately 450 stems per acre. Refer to 
Section 4.6.3 and Appendix O for planting methods and proposed planting palettes. Prior to planting, site 
preparation will be performed, and may include herbicide application, root rake and removal (or piling) of 
woody debris and/or burning. Pine stumps will be left in place; however, it may be necessary to use a shear 
blade in some areas to increase the chance of seedling survival. Enhancement activities along stream 
reaches that are generating mitigation credit will also include monitoring and managing invasive species 
within the buffers in a manner that will support the continued functions and values for which the Mitigation 
Site was established. 
 
Note, 28.43 acres of riparian area associated with UT 1 (Sections 1 and 2) are included within the 
conservation easement area and will thus be protected as well. However, these areas are being excluded 
from the mitigation work plan since UT 1 (Sections 1 and 2) are being excluded from generating mitigation 
credit. 
 
All timber operations will cease within the Mitigation Site, except for those activities outlined in Section 4.6.5, 
Section 4.7, Section 4.10.3 or in Appendix B. Activities described herein will enhance aquatic resources and 
buffers by establishing natural hardwood communities in areas that have historically been converted to other 
uses. 
 

Reference Upland Vegetative Data 
 
On-site native hardwood upland forest communities were utilized as reference uplands for developing 
proposed planting palettes. Refer to Figure 4 for areas of buffer preservation, to Figure 14 for monitoring 
locations and to Appendix O for planting methods and proposed planting palettes. In addition, reference 
species for riparian and upland buffer plantings were taken from species known to persist throughout these 
habitat types in the South Carolina Piedmont. 
 

4.6.3 Planting Methods and Palettes 
 
Given that most vegetative communities within the Mitigation Site have been impacted to some extent over 
time by silvicultural activities (e.g., timber harvesting, abandonment, and reforestation), a literature review of 
natural communities was conducted to develop the species lists included below. The species lists were 
refined based on baseline data collection and observations of vegetation within the Mitigation Site to account 
for a range of natural habitats and vegetative composition. 
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Plants will be installed as bare-root seedlings during the dormant season (winter months, outside of the 
growing season) to maximize survival. Species will be planted on ten-foot by ten-foot spacing at a density of 
approximately 450 stems per acre. All planted trees within vegetation quadrats will be tagged and labeled 
with an identification number and the species. Refer to Appendix O for planting zones, planting methods and 
proposed planting palettes. Note, species that will be planted will be based on market availability. Natural 
elevations and contours will be restored by leveling existing ground levels to the maximum extent practicable. 
Site preparation (tilling, herbicide application, etc.) will be conducted prior to planting if determined to be 
necessary. 
 
Applicable native seed mixes will be obtained from a certified local supplier, as available, to assure that 
seeding activities are not promoting the spread of invasive plant species. The seed mixes will be applied at 
an appropriate pounds per acre (to be specified by the supplier) immediately following construction. 
 
Riparian and upland buffers located along stream reaches that are generating mitigation credit will be 
improved by removing and/or thinning pine and planting the areas with native hardwood upland species. 
Refer to Figure 4 for a depiction of buffer enhancement areas. Riparian and upland buffer areas located along 
stream reaches that are generating mitigation credit and not depicted in the mitigation work plan exhibits 
included in Appendix O will be planted according to Table 11 below. 
 

Table 11. Riparian and Upland Buffer Planting Plan 
Common Name Scientific Name 

Ironwood Carpinus caroliniana 
Yellow Poplar Liriodendron tulipifera 

Black Gum Nyssa sylvatica 
White Oak Quercus alba 

Southern Red Oak Quercus falcata 
Northern Red Oak Quercus rubra 

 
Acceptable Volunteer Species 

 
Table 12 shows the list of acceptable volunteer species that will be factored into vegetative performance 
standards for all planting zones. This list was refined based on baseline data collection and observations of 
vegetation within the Mitigation Site as well as from natural plant community descriptions found in the 
literature review. Native species that are not listed in Appendix O, Table 11 or Table 12 may be factored into 
vegetative performance standards if determined to be appropriate for the region and approved. 
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Table 12. Acceptable Volunteer Species 
Common Name Scientific Name Indicator Status 
Boxelder Acer negundo FAC 
Red Maple Acer rubrum FAC 
River Birch Betula nigra FACW 
Ironwood Carpinus caroliniana FAC 
Bitter-Nut Hickory Carya cordiformis FACU 
Pignut Hickory Carya glabra FACU 
Shag-Bark Hickory Carya ovata FACU 
Mockernut Hickory Carya tomentosa Undefined 
Hackberry Celtis laevigata FACW 
Flowering Dogwood Cornus florida FACU 
American Beech Fagus grandifolia FACU 
Green Ash Fraxinus pennsylvanica FACW 
American Holly Ilex opaca FACU 
Eastern Red-Cedar Juniperus virginiana FACU 
Sweet-Gum Liquidambar styraciflua FAC 
Tulip Poplar Liriodendron tulipifera FACU 
American Sycamore Platanus occidentalis FACW 
Northern White Oak Quercus alba FACU 
Southern Red Oak Quercus falcata FACU 
Laurel Oak Quercus laurifolia FACW 
Blackjack Oak Quercus marilandica Undefined 
Swamp Chestnut Oak Quercus michauxii FACW 
Chestnut Oak Quercus montana UPL 
Water Oak Quercus nigra FAC 
Cherrybark Oak Quercus pagoda FACW 
Pin Oak Quercus palustris FACW 
Willow Oak Quercus phellos FAC 
Northern Red Oak Quercus rubra FACU 
Post Oak Quercus stellata UPL 
Black Willow Salix nigra OBL 
American Elm Ulmus americana FACW 

 
4.6.4 Access Roads and Pedestrian Bridge 

 
Access to and within the Mitigation Site is necessary for purposes of construction, long-term management 
and monitoring. The existing road network within the Landsford Tract will be utilized to the maximum extent 
practicable to minimize land disturbance while facilitating site access. However, new roads are required to 
link the existing road network together. Specifically, a new gated access road from Landsford Road will be 
constructed, as well as a new road and stone ford crossing over the restored UT 2 (Section 1) stream channel. 
Refer to Figure 4 for existing roads to be maintained and/or improved and proposed new roads to be 
constructed. Note, the exact locations and configurations of the proposed new roads and stone ford crossing 
will be determined at a later date and coordinated with SCDNR prior to construction. Site contours and slopes 
will be considered when determining final road placement and Best Management Practices will be followed. 
Road placement, construction methods and sediment and erosion control measures will be fully documented 



Landsford Tract Final Permittee-Responsible Mitigation Plan 
Project Inspector, York County, South Carolina 

 

34 

in the construction documents. Once constructed, the access roads will be maintained and improved as 
needed, and monitored. Existing roads that provide access within the Landsford Tract will remain, and will 
be maintained, improved, and monitored as well. A trail and pedestrian bridge crossing over UT 1 (Section 
1) may be added and maintained as necessary to facilitate site access as well. The exact location and 
configuration of the trail and pedestrian bridge will be determined at a later date. 
 

4.6.5 Invasive Species Management 
 
As stated in Section 4.4.5, although not prevalent, minor localized occurrences of invasive species are 
located within the Landsford Tract and Mitigation Site. These species include, but may not be limited to, 
Chinese privet (Ligustrum sinense), Japanese silt grass (Microstegium vimineum), autumn olive (Elaeagnus 
umbellata), multiflora rose (Rosa multiflora), and Japanese honeysuckle (Lonicera japonica). While present, 
these species are currently not compromising natural forest composition or outcompeting native vegetation. 
However, invasive species do have the potential to threaten the diversity and abundance of native species 
populations through competition for resources, predation, parasitism, interbreeding with native populations, 
transmission of diseases and introduction of physical or chemical alterations to the invaded habitat. As a 
result, invasive species (specifically Chinese privet) will be monitored and managed during the monitoring 
period in a manner that will support the continued functions and values for which the Mitigation Site was 
established. Chinese privet management may include prescribed herbicide applications, following label 
recommendations, and/or stem treatments and/or mechanical cutting or hand labor clearing, as needed. The 
location and approximate coverage of invasive species will be generally documented during walk-through 
surveys. Additional actions to control invasive species will be evaluated and prioritized in coordination with 
the regulatory agencies if needed. 
 

4.7 Maintenance Plan 
 
The following maintenance will be required to ensure the continued viability of the Mitigation Site. Until 
success has been documented, the regulatory agencies will be notified if any issues develop on the Mitigation 
Site that requires maintenance. The extent of the issue, measures taken to correct the issue, and whether 
the issue has been resolved will be documented in an annual monitoring report. 
 

Access Road and Gate 
 
Access to the Mitigation Site is necessary for purposes of long-term management and monitoring. Therefore, 
as outlined in Section 4.6.4, existing roads within the Landsford Tract will be maintained and/or improved as 
needed and new roads will be constructed within the Landsford Tract, to include an access gate at Landsford 
Road. Once constructed, the new access roads will be maintained and improved as needed, and monitored. 
The condition of the roads and access gate will be documented in annual monitoring reports. 
Recommendations will be provided for correcting all identified deficiencies including, but not limited to, 
repairing or replacing the gate and/or repairing roadway water control features such as broad-based dips, 
turnouts and turn ups and/or rolling dips. Vehicular travel (including off-road motorcycles and all-terrain 
vehicles) within the Landsford Tract will be strictly prohibited except along approved access roads. 
 

Signage 
 
Signs stating that the Mitigation Site is a protected natural area will be posted and maintained at regular 
intervals (approximately every 200 feet) on trees along the conservation easement boundary to closely 
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coincide with established PVC witness posts and rebar. Posted signs will be inspected during walk-through 
assessments. Damaged signs will be repaired or replaced on an as-needed basis. Further, trees along the 
conservation easement boundary and located between posted signs will be marked with paint at regular 
intervals. 
 

Hardwood Planting Zones 
 
Volunteer species will be documented in planting zones. Maintenance may include removing or thinning 
unacceptable volunteers with the use of herbicide treatments and/or small mechanical equipment. Refer to 
Section 4.6.3, Appendix O, Table 11 and Table 12 for proposed planting zones, planting methods and 
palettes, and a list of acceptable volunteer species. 
 

Supplemental Plantings 
 
Potential maintenance measures may include supplemental plantings within planting zones. If a planting area 
does not meet vegetative performance standards, the reason for plant mortality will be identified and 
supplemental plantings will be added based on the specified density and palette. 
 
 Wildlife Management 
 
On-going site maintenance may include wildlife management (specifically for beavers and hogs). If any 
beaver, hog or other animal or activity detrimental to mitigation areas is found, an adaptive management plan 
will be provided that ensures management/removal throughout the monitoring period. All adaptive 
management activities will be documented and discussed in each monitoring report. 
 

Events Beyond Owner’s Control (Force Majeure) 
 
The Owner will notify the USACE should changes to the Mitigation Site result from causes or circumstances 
determined to have been beyond the Owner’s control, or from any prudent action taken in good faith by the 
Owner under emergency conditions to prevent, abate or mitigation significant injury to life, damage to property 
or harm to the Mitigation Site resulting from such causes. 
 

4.8 Performance Standards 
 
Ecologically-based performance standards are used to determine whether the Mitigation Site is achieving its 
objectives. In general, performance standards are developed with a goal of maintaining or improving post-
construction site conditions over baseline conditions, thereby restoring or enhancing an ecosystem. The 
performance standards identified in Tables 13, 14 and 15 have been developed for each stream restoration 
reach, wetland enhancement unit and buffer enhancement area using the degree of existing impairment. 
 
When measuring performance of vegetation, desirable volunteer species will be factored into target density. 
Changes in the vegetative community, such as a transition to more or less water tolerant species due to 
increased or decreased hydrology, will not be considered an indication of vegetative failure. 
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Stream Performance Standards 
 
As stated in Section 4.6.1, an on-site reach is being used as a reference for stream design metrics and 
performance standards. 
 
The performance standards identified in Table 13 for the restoration reaches reflect ratios typically associated 
with stable, functioning Rosgen “B” or “C” channels, depending on the chosen design and appropriate valley 
type. The Rosgen “B” stream types exist on steep to moderately steep terrain and are commonly found in 
the transitional zones between steeply sloping uplands and moderately to gently sloping valley bottoms. The 
Rosgen “C” types exist primarily on moderately steep to gently sloped terrain, with the prominent 
morphological units being the riffle/pool or alternating bar sequence. Streams UT 2 and UT 3 exist in valleys 
with the potential to naturally form B and C type streams. Valley slopes on UT 2 and UT 3 are such that they 
transition from the steeper B type in the headwaters to the C type in the lower reaches. Transitional reaches 
between B and C type streams are designed as Rosgen “Bc” and will exhibit characteristics of both, including 
point bars and steps leading into pools. UT 4 (Section 1) has slope at the upper extents of the B classification 
and will display characteristics of Rosgen “A” type streams. 
 
Stream performance metrics were developed from regional reference streams, but were also developed from 
characteristics generally found in all regional relationships. Regardless of geomorphic province, increasing 
stream slope tends to cause a decrease in sinuosity, pool-to-pool spacing, and riffle length ratio. Stable 
functioning streams will have low bank height ratios (< 1.2) and relatively wide floodplains, and an 
entrenchment ratio greater than 1.4 or 2.2 on B and C streams, respectively. Regional reference relationships 
from Harman and Starr (2011) form the basis of certain stream performance standards, while others are 
selected based on the design to identify instabilities. 
 
The stream performance standards are categorized by pattern, profile, and dimension such that changes 
outside the range of performance standards will indicate stream instabilities. While in reality a change in any 
of the variables will consequently be reflected the other variables, each category is selected to identify specific 
symptoms characteristic of channel instability. Pattern variables represent the planform of the stream as seen 
from above. Changes outside of the specified range indicate lateral instabilities as may occur due to channel 
avulsion or down valley channel migration. Profile variables are designated to indicate vertical instabilities as 
would occur during head cut propagation upstream or excessive in-channel sediment deposition. Dimension 
variables characterize the channel cross-section and would be expected to remain relatively constant under 
stable conditions. Variables are unique to each stream type, consequently the stream performance standards 
are specified by stream type. The stream performance standards in Table 13 represent the expected range 
of variable for each unique stream type. 
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Table 13. Stream Performance Standards 
STREAM MITIGATION [Restoration Reaches] 

Physical 
Characteristics 
(Geomorphology) 

During 5 years of monitoring and through 2 bankfull events, data demonstrate restored streams are stable: 
restoration reaches will meet the following performance standards for floodplain connectivity, bank migration/lateral 
stability and bedform diversity: 

Category Dimensionless Ratio B/Ba Bc C 
Min Max Min Max Min Max 

Pattern 
Sinuosity, k = SL/VL (ft./ft.) 1.05 1.2 1.1 1.25 1.1 1.4 

Radius of curvature ratio [Rc/Wbkf] 2.2 5 2.1 4 2 4 
Meander width ratio [Wblt/Wbkf] 1.1 3.2 1.3 3.5 2 4 

Profile 
Riffle length ratio, [Lrif/Wbkf] 0.5 3 1 3.5 1.2 4 
Pool length ratio [Lp/Wbkf] 0.5 3.2 0.8 3.5 2 4 

Pool-to-pool spacing ratio, [p-p/Wbkf] 1 4 1 5 4 7 

Dimension 

Entrenchment ratio, ER [Wfpa/Wbkf]  > 1.4 > 1.4 > 2.2 
Width-to-depth ratio, [Wbkf/dbkf] 12 17 12 16 12 16 

Max riffle depth ratio, [dmbkf/dbkf] 1 2 1 1.7 1 1.6 
Low bank height ratio, [LBH/dmbkf] 0.9 1.1 0.9 1.1 0.9 1.1 
Max pool depth ratio, [dmbkfp/dbkf] 2 4 2 3.8 2 3 

Pool width ratio, [Wbkfp/Wbkf] 1 1.5 1 1.6 1 1.7 
Pfankuch Channel Stability Rating Good Good Good 

• Stream parameters will be comparable to the regional curve and/or the reference reach. 
• The channel exhibits no headcuts or bank failures. 
• All instream structures are intact and functioning as documented by annual representative photographs. 
• Documentation of flow and ordinary high-water mark and representative photographs taken quarterly. 
• At end of 5-year monitoring period, reach exhibits an improved score over baseline on the High Gradient 

Stream Assessment Data Sheet. 
• Qualitative evaluation of woody debris performed annually. 

Biological 
Characteristics 

For interim and final performance standards (following 5 years of monitoring and through 2 bankfull events): 
maintenance or improvement of macroinvertebrate communities over baseline 

Chemical 
Characteristics 

For interim and final performance standards (following 5 years of monitoring and through 2 bankfull events): 
maintenance or improvement of water quality over baseline 

 
Wetland Performance Standards 

 
Two groundwater wells (HOBO Onset loggers) were installed within the on-site wetland enhancement area 
to monitor surface and sub-surface water levels (refer to Figure 14). One groundwater well is installed within 
the northernmost extent of the wetland enhancement area, far away from the influence of the ditch; this well 
will be utilized as a reference for performance standards. The other groundwater well is installed within the 
wetland enhancement area adjacent to the upper extent of the ditch and within the zone of influence of the 
ditch. 
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Table 14. Wetland Performance Standards 

WETLAND 
MITIGATION 

Hydrology 

Degree, duration and 
periodicity comparable 

(within 25%) to 
reference 

Over a 5-year monitoring 
period, area shows a 

15% hydrologic 
improvement in degree, 

duration and/or 
frequency as compared 

to baseline data 

Soil saturation in the root 
zone for 14 consecutive 
days during the growing 

season 

Enhancement 
(Hydrologic)    

 
The hydrologic wetland enhancement area currently has hydrophytic vegetation (i.e. native hardwood 
species), wetland hydrology, and hydric soils. However, ditching is affecting the hydrology of the area. The 
wetland will be enhanced by plugging and/or filling the ditch. As indicated in Table 14, the hydrologic wetland 
enhancement unit will be monitored pre- and post-construction and mitigation activities will be considered 
successful if the degree, duration, and periodicity of wetland hydrology is comparable to the reference 
wetland; and/or if, over the standard 5-year monitoring period, the wetland area shows a 15% hydrologic 
improvement in degree, duration and/or frequency as compared to baseline data; and/or if soil saturation is 
documented within the root zone for 14 consecutive days during the growing season. 
 

Riparian and Upland Buffer Performance Standards 
 
Proposed riparian and upland buffer enhancement performance standards for those areas identified on 
Figure 4 are outlined in Table 15. 
 
Table 15. Riparian and Upland Buffer Performance Standards 

RIPARIAN AND 
UPLAND 
BUFFER 

ENHANCEMENT 

Vegetation 
Monitoring Years 1 – 4 By the 5th Monitoring Year 
Consistent increase in 
height, lateral growth & 

root collar diameter 

Density of 
260  

trees/acre 

< 1% non-native 
or invasive 

species 

< 25% of a 
single 

species 

Trees must 
average 5’-7’ 

in height 
Enhancement 

(Planting)      

 
When measuring performance of vegetation, desirable volunteer species will be factored into target density. 
Refer to Table 12 for a list of acceptable volunteer species. 
 

4.9 Monitoring Requirements 
 

4.9.1 Monitoring Reports 
 
An annual monitoring report will be submitted prior to March 1st of each year for a period of five years. If 
success has not been achieved after five years, reporting will be continued at an interval to be determined 
by the regulatory agencies until all performance standards have been met. The report will include a narrative 
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that provides an overview of site conditions and function, maps and photographs to illustrate site conditions, 
collected data and functional assessments used to provide quantitative and qualitative measures of functions 
provided by the mitigation project. Photographs will be included with dates and clear labels with the direction 
from which the photo was taken. Maps will show the location of the Mitigation Site, mitigation units, and the 
locations of photographic reference points and quadrats. The following components will be included in each 
monitoring report submitted after construction: 
 

1. Name of party responsible for conducting the monitoring and the date(s) of the inspection. 
2. A brief description of the approved mitigation plan and the dates when specific mitigation activities 

were commenced and/or completed. 
3. A paragraph describing whether the Mitigation Site is developing as expected. This summary will be 

supported by a detailed description of each mitigation unit and an explanation of whether or not each 
mitigation unit is developing as expected and meeting the necessary performance standards. 

4. If one or more mitigation units are not meeting the necessary performance standards, a description 
of the existing condition will be submitted, the reason(s) that the mitigation unit is not meeting 
performance standards will be identified, and a proposal to conduct remedial actions and bring the 
management unit into compliance with the approved mitigation plan will be submitted. 

5. Dates of any corrective or maintenance activities conducted since the previous report submission. 
 
The regulatory agencies will review the monitoring report and conduct a site inspection to determine whether 
or not the mitigation site is meeting the performance standards. 
 

4.9.2 Monitoring Parameters 
 

Baseline Data Collection Plan 
 
The Baseline Data Collection Plan (Figure 14) identifies the chemical, physical and biological data that have 
been collected to establish the existing degree of impairment on the Mitigation Site. Detailed baseline data 
(collected per the Baseline Data Collection Plan) has been used to describe the ecological characteristics of 
the Mitigation Site and the reference reach or site, as well as to develop the performance criteria. Table 16 
summarizes the baseline data that have been collected on the Mitigation Site. Refer to Section 4.4 for 
additional discussion about baseline conditions. 
 
 
 
 
 
 
 
 



Landsford Tract Final Permittee-Responsible Mitigation Plan 
Project Inspector, York County, South Carolina 

 

40 

Table 16. Baseline Data Collection Plan 

 Resource Type Treatment 
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W
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Reach Stream Mitigation 

UT 1 (Section 1) 1st and 2nd Order 
Tributary Protection  X     

UT 1 (Section 2) 1st and 2nd Order 
Tributary Protection       

UT 2 (Section 1) 1st Order Tributary Restoration X X X X X X 

UT 2 (Section 2) 1st Order Tributary Enhancement  X     

UT 2 (Section 3) 1st Order Tributary Restoration  X  X X X 

UT 2 (Section 4) 1st Order Tributary Preservation       

UT 3 (Section 1) 2nd Order Tributary Restoration X X X X X X 

UT 3 (Section 2) 1st Order Tributary Preservation  X     

UT 4 (Section 1) 1st Order Tributary Restoration  X     

UT 4 (Section 2) 1st Order Tributary Preservation  X     

UT 5 1st Order Tributary Preservation       

Wetland Unit Wetland Mitigation 

Unit 5 Palustrine Forested Enhancement X      
Riparian and Upland 

Buffer Buffer Enhancement 
Enhancement 

(Planting) 
Mixed Forested, 
Pine Dominated Enhancement   X    

Preservation Diverse Mixed 
Upland Forest Preservation   X    

 
Water level (i.e. stream) gauges (HOBO Onset loggers) and groundwater wells (HOBO Onset logger) have 
been installed to monitor surface and sub-surface water levels associated with on-site streams and the on-
site wetland, respectively. Water profile measurements will be utilized to develop hydrographs. A rain gauge 
has been installed on-site as well; rain data will be correlated to stream and wetland data. 
 
Cross-sections and longitudinal profiles have been surveyed to document existing cross-sectional area and 
other geomorphic metrics. Cross-sections and a longitudinal profile were surveyed within an on-site 
preservation reach for use as a reference for restoration reaches. Refer to Appendix G for the cross-sections 
and to Figure 13 for the cross-section locations. A detailed topographic survey of the floodplain associated 
with the enhancement and restoration reaches was performed. Slope breaks within close proximity to stream 
channels were identified, as well as channel inverts, channel banks and toe of slope, and water depths where 
present. This information assisted with hydrologic and hydraulic modeling of the restoration project. Collected 
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survey data has been tied to appropriate benchmark locations. 
 
Vegetative monitoring quadrats (10-meter x 10-meter) have been established within the riparian and upland 
buffer vegetative enhancement and preservation areas. Within each quadrat, baseline vegetative monitoring 
documents species composition, Diameter at Breast Height. Photographs have been taken at two corners of 
each quadrat, facing towards the interior of the quadrat. Refer to Appendix Q for vegetation data and 
photographs. 
 
Hydric soil indicators have been documented during installation of the groundwater wells in accordance with 
USACE Technical Report ERDC TN-WRAP-05-2 and the most recent version of the Field Indicators of Hydric 
Soils in the United States field guide (USDA, NRCS. 2010). The soil borings are approximately 48+ inches 
deep to document the soil conditions. Documentation at the soil boring includes soil color, redoximorphic 
features, and texture. 
 
In-situ water quality measurements for pH, conductivity, dissolved oxygen and temperature were taken with 
a YSI meter. Turbidity and fecal coliform were sampled as well. Samples will be collected two times per year 
during the pre-construction monitoring period. 
 
Benthic macroinvertebrates were collected and will be sampled annually. Macroinvertebrate sampling was, 
and will continue to be, based on the South Carolina Department of Health and Environmental Control’s 
sampling protocol. Macroinvertebrates were, and will continue to be, identified to genus, where practicable. 
Monitoring reports will include biotic indices for each station and a species list. 
 

4.9.3 Monitoring Plan 
 
To evaluate the long-term success of the Mitigation Site, annual monitoring and reporting will be performed 
for five years. It is anticipated that all performance standards will be met after five years; however, if specific 
standards are not met after five years, reporting will be continued at an interval to be determined until all 
performance standards have been met. 
 
Post-construction monitoring will document the same parameters as the baseline data collection plan outlined 
above in Section 4.9.2 and in Section 4.4. Preservation areas will be monitored through annual inspections. 
Restoration and/or enhancement areas will be visually inspected bi-annually during the first year after 
construction, at a minimum. Inspections will occur annually at a minimum for the remainder of the monitoring 
period. 
 
An as-built survey will be conducted on the enhancement reaches (as needed) and on the restoration 
reaches. The as-built survey will document locations in which stream elevations have significantly changed. 
Cross-section data will be collected annually on the stream restoration reaches to document changes in the 
channels after construction. Longitudinal profiles within restoration reaches will be surveyed post-
construction as needed to document success criteria. A minimum of one representative longitudinal profile 
per restoration reach will be surveyed for comparison to the as-built survey. Visual inspections of all structures 
and the ditch plug(s) will be conducted twice during the first year of monitoring and annually thereafter. 
Photographs will be used to document significant or adverse changes. 
 
All stream gauge and groundwater well monitoring locations will remain in the same locations as baseline 
monitoring to the extent practicable. The loggers will be used to track frequency and duration of flow events 
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and surface and sub-surface water levels. Post-construction water quality data will be collected at the same 
locations as baseline monitoring at a frequency of four times per year (one sample per season). Post-
construction benthic macroinvertebrate sampling will be performed annually using the same locations and 
methods as outlined in the Baseline Data Collection Plan (Section 4.9.2). 
 
Vegetation quadrats will remain in the same locations as pre-construction. All stems or trees planted within 
the vegetation quadrats, along with preferred volunteer species, will be tagged, numbered, and species 
noted. Vegetative monitoring will occur annually between July 1st and leaf drop/end of the growing season. 
Data collected will include count, height, root collar diameter and lateral growth. The tag number and species 
will be noted. Presence and location of invasive species will be reported. 
 

4.10 Long-Term Management Plan 
 
The primary goal of the Mitigation Site is to create a self-sustaining natural aquatic system that achieves the 
intended level of aquatic ecosystem functionality with minimal human intervention, including long-term 
maintenance. Natural changes to the vegetative community that occur after all Mitigation Site performance 
standards have been met, other than changes caused by non-native/invasive weeds, are not expected to 
require remediation. The Long-Term Management Plan (hereinafter “Management Plan”) establishes 
objectives, priorities and tasks to manage, monitor, maintain and report on the status of streams and wetlands 
and their associated buffers after all performance standards and mitigation requirements have been met. 
 

4.10.1 Transfer of Ownership 
 
The 494.83-acre parcel on which the 109.48-acre Mitigation Site is contained (refer to Figure 4) is owned by 
Owner. All property rights, including water, timber, mineral and hunting rights, are held by Owner. After 
approval of the PRM Plan, Owner will subdivide the 494.83-acre parcel; said subdivision will include the 
109.48-acre Mitigation Site. Owner will retain ownership of the subdivided land (including the Mitigation Site) 
during the implementation phase of the mitigation plan. After all performance standards and mitigation 
requirements have been met, Owner will then donate the subdivided land (including the Mitigation Site) to 
SCDNR for incorporation into the WMA program. SCDNR, who has reviewed and agreed to the contents of 
the PRM Plan, will then become the Long-Term Steward (hereinafter “Steward”) of the Mitigation Site. The 
remaining acreage is planned for a conservation buyer; the SCDNR has expressed interest in pursuing. 
 
SCDNR owned and managed WMAs are protected areas that play a critical role in conserving fish, wildlife 
and other natural resources, and as such serve a different purpose than state park lands. Appropriate and 
compatible uses of SCDNR managed lands are hunting, fishing, wildlife or other natural resource observation, 
wildlife or other natural resource photography, environmental education, and environmental interpretation. 
 

4.10.2 Long-Term Steward Responsibilities 
 
The Steward is solely responsible for managing the Mitigation Site in perpetuity after all performance 
standards and mitigation requirements have been met in accordance with the terms of the site protection 
instrument. The Steward shall preserve the Mitigation Site’s habitat and conservation values in perpetuity in 
accordance with the terms of the site protection instrument. The Steward will be responsible, at its sole cost 
and expense, for all long-term management tasks and funding required to maintain the aquatic resources on 
the Mitigation Site in perpetuity. 
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SCDNR is the principal advocate for the stewardship of the natural resources of South Carolina. Further, 
SCDNR holds ownership in tracts of land throughout the State. Each land acquisition has been based upon 
some intended purpose of the occurrence of some significant plant, animal, ecosystem, physical feature 
and/or cultural resource or to provide recreational hunting and fishing opportunities for the public. Resource 
protection and management are the primary purpose for these landholdings. As the human population of 
South Carolina continues to grow at a rapid rate, outdoor space will diminish and large outdoor areas suitable 
for recreation are not likely to be well distributed or readily available. Publicly available land for traditional 
activities like hunting, fishing, bird watching, and others are important. Public agencies that own land must 
exercise care in providing recreational activities that are compatible with the resources for which the lands 
are valued; therefore, SCDNR has a policy established that provides an evaluation process by which all 
recreational activities and uses of SCDNR lands are determined first to be “appropriate” and second the be 
“compatible.” 
 

4.10.3 Identification of Long-Term Management Activities 
 
As the Steward, SCDNR will ensure that signs demarcating the Mitigation Site remain intact. Further, SCDNR 
will manage the Mitigation Site for trespass and litter, monitor boundary encroachments, maintain access 
roads, maintain gates, maintain signage and manage the Mitigation Site in accordance with a typical SCDNR-
WMA plan. 
 
Typical SCDNR management involves the protection of natural resources in addition to management. 
Harvesting and management of timber within the Mitigation Site will be limited to the extent necessary to 
protect the natural environment in areas where the forest is damaged by natural forces such as fire, flood, 
storm, insects or infectious organisms. Such timber harvesting and management shall be carried out in 
accordance with a Forest Management Plan and Best Management Practices approved by the South 
Carolina Forestry Commission or successor agency. 
 
The use of prescribed fire may also be implemented within the Mitigation Site to restore and maintain fire-
dependent ecosystems, promoting both species and habitat diversity. Prescribed fire, in addition to other 
appropriate control measures, such as the use of herbicides or mechanical means (i.e. mowing or Gyro trac), 
may be implemented within the Mitigation Site to control exotic and invasive species. Other management 
activities within the Mitigation Site may include research studies or the maintenance of roads for public and 
management access. Long-term management may also include additional restoration and enhancement 
activities on waters on the site if future site and environmental conditions need it. 
 

4.10.4 Funding Mechanism 
 
Any management activities following completion of the monitoring period and achievement of all performance 
standards and mitigation requirements as specified in this PRM Plan will be funded through monetary 
appropriations by SCDNR. 
 

4.10.5 Justification for Level of Funding 
 
The level of funding will be determined by the Steward on an annual basis. The amount of funding will be 
sufficient to manage the Mitigation Site in a manner that is consistent with the Management Plan. 
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4.11 Adaptive Management 
 
In the event one or more of the mitigation activities fails to achieve the approved performance standards, the 
USACE will be notified immediately. Adaptive management activities may consist of corrective actions and 
additional monitoring of the Mitigation Site, implementation of an alternate PRM Plan, or the purchase of 
mitigation credits from an approved mitigation bank or in-lieu fee program, if available. Failure to actively 
pursue and implement the approved mitigation plan or to develop and implement an adaptive management 
plan may be grounds for modification, suspension or revocation of the associated Department of the Army 
authorization. 
 

4.12 Financial Assurances 
 
Financial assurances will be provided in the form of a construction phase performance bond (the 
“Construction Bond”) and a separate monitoring and maintenance phase performance bond (the “Monitoring 
Bond”) for the mitigation activities. The initial Construction Bond amount will be sufficient to cover all 
construction, maintenance and monitoring activities. Following approval of the as-built report, the initial 
Construction Bond will be retired and replaced with the Monitoring Bond to cover all maintenance and 
monitoring costs. Bonding amounts and reduction schedules are specified in Exhibits A and B, respectively. 
The bonds will assure performance of construction and monitoring work to preserve, enhance and/or restore 
the aquatic resources. 
 
The land/easement acquisition, legal fees, topographic and boundary surveys and design for the Mitigation 
Site have been completed. Therefore, the penal sum amount of the Construction Bond will be sufficient to 
assure the completion of all mitigation construction work, including site preparation, herbicide treatment, 
planting and maintenance. The estimated cost to construct the mitigation project is $880,000. The total 
bonded amount for the Construction Bond must cover all construction, maintenance and monitoring activities; 
therefore, the total bonded amount will be $1,148,800. The Construction Bond is to be retired with the 
approval of the USACE following submittal of the as-built report for the mitigation project. The Construction 
Bond will immediately be replaced with the Monitoring Bond. 
 
The penal sum of the Monitoring Bond must be sufficient to assure the completion of all monitoring and 
maintenance that may be required through the completion of the monitoring period. Based on the current 
estimated cost to monitor and maintain the mitigation project, the penal sum amount of the Monitoring Bond 
is $268,000. This amount is based on our standard anticipated maintenance and adaptive management costs 
equal to 10% of the construction cost ($88,000) plus the cost to prepare yearly monitoring reports ($180,000). 
The amount of the Monitoring Bond will be reduced following each successful year of monitoring according 
to Exhibit B. All requested bond reductions must be approved in writing by the USACE. 
 
The performance bonds will be underwritten by a surety company licensed to do business in South Carolina 
and rated no less than an “A-” by A.M. Best. Performance bonds are to be approved by the USACE District 
Engineer and in compliance with current USACE policy, guidance documents and the requirements of the 
PRM Plan. 
 
Any financial assurance must ensure that the USACE District Engineer receives notification at least 120 days 
in advance of any termination or revocation. The CE for the Mitigation Sites designates the USACE as a party 
enabled to access the site, and also requires all project-specific reports and records to be provided to the 
USACE. Therefore, the USACE is enabled to determine the status of the mitigation project and to determine 
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the occurrence of any default regarding the mitigation. Prior to a determination of default by the USACE, the 
Applicant will be given a full opportunity to remedy the default to the satisfaction of the USACE. The Applicant 
must keep the USACE District Engineer apprised of any issues that may affect the financial assurances for 
the mitigation project. 
 

Exhibit A: Bond Amount Calculation 
Construction Phase 

Projected Construction Costs Total Bonded Amount 
$880,000 $1,148,800 

Monitoring Phase 
Projected Monitoring and Maintenance Costs Total Bonded Amount 

$268,000 $268,000 
 

Exhibit B: Reductions to Bond Amount 
 Event Reduction 

Construction Phase USACE Approval of As-Built Report 100% 

Monitoring Phase 

USACE Approval of Year 1 Report 20% 
USACE Approval of Year 2 Report 20% 
USACE Approval of Year 3 Report 20% 
USACE Approval of Year 4 Report 20% 
USACE Approval of Year 5 Report 20% 
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Management Summary 

On behalf of South Carolina Department of Commerce (SCDOC), S&ME, Inc. (S&ME) has completed cultural 

resource investigations of the proposed project area associated with Project Inspector in York County, South 

Carolina and of the proposed Project Inspector mitigation site in Chester County, South Carolina (Figures 1.1 

through 1.5). The project area spans the east and west sides of Interstate 77 (I-77), with the east side consisting of 

a proposed interchange at I-77 and associated road infrastructure (turn lanes, on/off ramps, existing road 

widening, land acquisition, etc.) with access to the interchange; the western portion of the project area is 

comprised of approximately 256 acres of wooded property that extends between Eden Terrace to the north and 

the Norfolk Southern railroad to the south (Figures 1.2, 1.3, and 1.6). The mitigation site is approximately 484 acres 

in size and is located between Landsford Road and the Catawba River (Figures 1.4 and 1.5); approximately 129.1 

acres and 1.4 miles of proposed access roads make up the limits of disturbance (LOD) at the mitigation site. The 

LOD was surveyed during these investigations, the remaining portion of the mitigation site will remain 

unmodified. 

 

The purpose of the survey was to assess the project area’s and mitigation site’s potential for containing significant 

cultural resources and to make recommendations regarding additional work that may be required pursuant to 

Section 106 of the National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. 

This work was done in anticipation of federal permitting by the United State Army Corps of Engineers (USACE), as 

well as funding from the United State Federal Highway Administration (FHWA), and was carried out in general 

accordance with S&ME Proposal Number 42-1900437, dated May 31, 2019, and Change Order 2, dated December 

18, 2019.  

 

Fieldwork for the project was conducted from July 8 through 12, 2019, October 15, 2019, and January 6 through 

10, 2020. This work included the excavation of 672 shovel tests within the project area, 351 shovel tests within the 

mitigation site, an architectural survey of structures within the project area and within a 0.5-mile search radius, an 

evaluation of effects on NRHP-eligible and listed resources, and a balloon/drone survey to assess effects on the 

NRHP-eligible Arrowhead Dairy.  

 

Project Area Results of Investigations 

As a result of the investigations, six archaeological sites (38YK607 through 38YK612), three isolated finds (IF-1 

through IF-3), one previously evaluated aboveground resource (SHPO site number 3919 – Arrowhead Dairy) was 

revisited, three newly recorded aboveground resources (SHPO site numbers 3920 through 3922), and one 

previously unrecorded cemetery (SHPO site number 3889) were identified (Figures 1.2 and 1.3; Table 1.1). The 

archaeological sites, isolated finds, newly recorded aboveground resources, and the cemetery are recommended 

as not eligible for the inclusion in the National Register of Historic Places (NRHP). 

 

Arrowhead Dairy (SHPO site number 3919) is a circa 1920s dairy, including three barns of stone construction, that 

are located adjacent to and within the northwest corner of the proposed project area. The 1927 milk barn (SHPO 

site number 3919.04 and 1931 hay barn (SHPO site number 3919.05) have been determined eligible for inclusion 

in the National Register under Criterion A, for their association with the dairy farming industry in South Carolina, 

and under Criterion C, for the architecture of the barns. Although the Arrowhead Dairy house (SHPO site number 

3919.01) has been significantly altered since its original nineteenth century construction and is recommended as 

ineligible for the NRHP, three additional outbuildings associated with the Arrowhead Dairy, a nineteenth-century 

brick shed (SHPO site number 3919.03), a circa 1930s metal silo (SHPO site number 3919.06), and a 1935 storage 

barn (SHPO site number 3919.07) are also recommended eligible for the NRHP under Criterion A and C.  
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A balloon/drone survey indicated that the project, as currently planned will not have an adverse effect on the 

viewshed of the NRHP-eligible structures. However, based on the location of the NRHP-eligible Arrowhead Dairy 

structures, which includes the 1935 storage barn located on the proposed project are and the remaining 

structures located less than 150 feet from the boundary of the proposed project area, construction on the 

proposed site has the potential to adversely affect the NRHP-eligible Arrowhead Dairy structures. S&ME 

recommends avoidance of the 1935 storage barn, use of an access route for construction traffic that is away from 

the Arrowhead Dairy property, and the use of low-vibration construction methods.  

  

Table 1.1. Cultural resources identified or revisited during the survey of the project area. 

Resource # Description NRHP Eligibility Recommendation 

38YK607 
Prehistoric lithic isolate; 19th/20th century 

artifact scatter 
Not Eligible No Further Work 

38YK608 20th century house site Not Eligible No Further Work 

38YK609 
Prehistoric lithic isolate; 19th/20th century 

artifact scatter 
Not Eligible No Further Work 

38YK610 Prehistoric lithic scatter; historic glass isolate Not Eligible No Further Work 

38YK611 Prehistoric lithic scatter; historic glass isolate Not Eligible No Further Work 

38YK612 Early to mid-20th century house site Not Eligible No Further Work 

IF-1 Prehistoric lithic isolate Not Eligible No Further Work 

IF-2 Prehistoric lithic isolate; historic glass isolate Not Eligible No Further Work 

IF-3 Prehistoric lithic isolate Not Eligible No Further Work 

3889 Cross Roads Baptist Church Cemetery Not Eligible No Further Work 

3919 Arrowhead Dairy  
See Individual 

Resources 
See Individual Resources 

3919.01 Arrowhead Dairy, house Not Eligible No Further Work 

3919.02 Arrowhead Dairy, well Not Eligible No Further Work 

3919.03 Arrowhead Dairy, shed Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.04 Arrowhead Dairy, milk barn Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.05 Arrowhead Dairy, hay barn Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.06 Arrowhead Dairy, silo Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.07 Arrowhead Dairy, storage barn Eligible (A, C) 
Avoidance; Traffic and Vibration 

minimization; Viewshed screening 

3920 Hutchinson Place  Not Eligible No Further Work 

3921 Commercial Building Not Eligible No Further Work 

3922 Southern Railroad Corridor Not Eligible No Further Work 
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There are NRHP-eligible aboveground resources located to the southeast of the project area, associated with the 

community of Red River; they are located roughly 0.35-mile from the Celriver Road and Paragon Way intersection. 

This portion of the proposed project area follows Paragon Way, an existing roadway that provides access to an  

existing industrial park. Interchange improvements may take place at the intersection; however, the area has 

already been developed and new roadway improvements will have no adverse effect on these. 

 

Mitigation Site Results of Investigations 

As a result of the investigations, six archaeological sites (38CS425 through 38CS430) and eight isolated finds (IF-1 

through IF-8) were recorded, the effects of the proposed activities on the NRHP-listed Landsford Canal (SHPO site 

number 0008) were assessed, and the NRHP-eligible Old Stone Graveyard (SHPO site number 0044) was revisited 

(Figures 1.4 and 1.5; Table 1.2). The archaeological sites and isolated finds are recommended as not eligible for 

inclusion in the NRHP. The portion of the NRHP-listed Landsford Canal within the LOD will not be adversely 

affected by the tree clearing, replanting of disturbed areas, or filling of the drainage ditch within the resource. The 

Old Stone Graveyard is located southwest of the mitigation site boundary and is roughly 330 feet from the closest 

LOD area; although no graves appear to be outside the stone wall surrounding the cemetery, a 25-ft buffer 

around the stone wall is recommended to avoid disturbing possible unmarked graves (Figure 1.7). The project as 

currently proposed will have no effect on the cemetery. 

 

Table 1.2. Cultural resources identified or revisited during the survey of the mitigation site. 

Resource # Description NRHP Eligibility Recommendation 

38CS425 Prehistoric lithic scatter Not Eligible No Further Work 

38CS426 Prehistoric lithic scatter; Historic artifact scatter Not Eligible No Further Work 

38CS427 Historic artifact scatter Not Eligible No Further Work 

38CS428 Prehistoric lithic scatter Not Eligible No Further Work 

38CS429 Prehistoric lithic scatter; Historic artifact scatter Not Eligible No Further Work 

38CS430 Historic house site Not Eligible No Further Work 

IF-1 Prehistoric lithic isolate Not Eligible No Further Work 

IF-2 Prehistoric lithic isolate Not Eligible No Further Work 

IF-3 Prehistoric lithic isolate Not Eligible No Further Work 

IF-4 Prehistoric lithic isolate Not Eligible No Further Work 

IF-5 Prehistoric lithic isolate Not Eligible No Further Work 

IF-6 Historic glass isolate Not Eligible No Further Work 

IF-7 Historic glass isolate Not Eligible No Further Work 

IF-8 Historic glass isolate Not Eligible No Further Work 

0008 Landsford Canal Listed No Adverse Effect 

0044 Old Stone Graveyard Eligible No Effect 
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Overall Conclusions and Recommendations 

Given the results of this survey, it is the opinion of S&ME that both the project area and mitigation site will have 

no adverse effect on significant resources, as long as the recommended measures to avoid direct and indirect 

effects on the Arrowhead Dairy NRHP-eligible structures are included in the project plans, and no further cultural 

resources investigations should be required for the current project area or mitigation site. However, if the 

potential effects to the NRHP-eligible Arrowhead Dairy structures cannot be avoided, project activities change 

within the NRHP-listed Landsford Canal, and/or the LOD shifts within the boundary proposed around NRHP- 
eligible Old Stone Graveyard, additional consultation with the SHPO and other consulting parties may be 
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necessary to minimize or mitigate potential adverse effects.  
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1.0 Introduction 

On behalf of SCDOC, S&ME has completed cultural resource investigations of the proposed project area 

associated with Project Inspector in York County, South Carolina and of the proposed Project Inspector mitigation 

site in Chester County, South Carolina (Figures 1.1 through 1.5). The project area spans the east and west sides of 

I-77, with the east side consisting of a proposed interchange at I-77 and associated road infrastructure (turn lanes, 

on/off ramps, existing road widening, land acquisition, etc.) with access to the interchange; the western portion of 

the project area is comprised of approximately 256 acres of wooded property that extends between Eden Terrace 

to the north and the Norfolk Southern railroad to the south (Figure 1.2 and 1.3). The mitigation site is 

approximately 484 acres in size and is located between Landsford Road and the Catawba River (Figures 1.4 and 

1.5). 

 

The purpose of the survey was to assess the project area’s and mitigation site’s potential for containing significant 

cultural resources and to make recommendations regarding additional work that may be required pursuant to 

Section 106 of the National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. 

This work was done in anticipation of federal permitting by the USACE, as well as funding from the FHWA, and 

was carried out in general accordance with S&ME Proposal Number 42-1900437, dated May 31, 2019, and Change 

Order 2, dated December 18, 2019.  

 

S&ME carried out background research and field investigation tasks intermittently from June 2019 through 

January 2020. The fieldwork was conducted by Senior Archaeologist Kimberly Nagle, Crew Chiefs Paul Connell and 

Aileen Kelly, and Archaeological Technicians Brianna Baker and Jessica Simpson and consisted of excavating 

shovel tests and photo documenting the project area. Graphics, GIS maps, and photographs were prepared by Ms. 

Nagle and Senior Architectural Historian/Historian Heather Carpini, M.A. Architectural evaluations for the project 

were conducted by Ms. Carpini. 

 

This report has been prepared in compliance with the National Historic Preservation Act of 1966, as amended; the 

Archaeological and Historic Preservation Act of 1979; procedures for the Protection of Historic Properties (36 CFR 

Part 800); and 36 CFR Parts 60 through 79, as appropriate. Field investigations and the technical report meet the 

qualifications specified in the Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic 

Preservation (Federal Register [FR] 48:44716–44742), and the South Carolina Standards and Guidelines for 

Archaeological Investigations (COSCAPA et al. 2013). Supervisory personnel meet the Secretary of the Interior’s 

Professional Qualifications Standards set forth in 36 CFR Part 61. 
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Figure 1.6. Conceptual plan for project area. 

  



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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2.0 Environmental Setting 

2.1 Location 

The project area is approximately three miles northeast of the city center of Rock Hill, in the east central portion 

of York County. York County. which covers approximately 696 square miles, is bounded by Gaston County, North 

Carolina to the north, Mecklenburg County, North Carolina to the northeast, Lancaster County to the east, 

Chester County to the south, Union County to the southwest, Cherokee County to the west, and Cleveland 

County, North Carolina to the northwest. 

 

The mitigation site is located in the northeastern corner of Chester County, where the Chester County border is 

shared with Lancaster and York Counties. The site is located along Landsford Road, approximately 0.5-mile east 

of the community of Rowell, spanning the area from Landsford Road to the Catawba River, directly north of the 

Landsford Canal State Park. 

2.2 Geology and Topography 

The project area and mitigation site are located in the Piedmont physiographic province of South Carolina 

(Kovacik and Winberry 1989). The Piedmont is a 100 mile wide belt that encompasses most of the northwestern 

portion of the state (Kovacik and Winberry 1989:16). The Piedmont physiographic province, which is underlain by 

soils weathered in place from the parent crystalline bedrock material. Rocks found in the Piedmont are generally 

metamorphic, with igneous granite intrusions (Kovacik and Winberry 1989). Topography in the project area is 

slightly sloping with elevations ranging from approximately 540 ft above mean sea level (AMSL), by an intermittent 

stream in the southeastern portion of the project area, to 650 ft AMSL, along the northern boundary of the project 

area (Figure 1.2). Topography in the mitigation site is also slightly sloping with elevations ranging from 

approximately 400 ft AMSL along the Catawba River, which makes up the eastern boundary of the mitigation site, 

to 600 ft AMSL, along a proposed access road in the northern portion of the site (Figure 1.4).  

2.3 Hydrology  

The project area and mitigation site are located in the Catawba River drainage basin, which covers approximately 

2,315 square miles and consists of approximately 7.5 percent of the state’s area (South Carolina Department of 

Natural Resources [SCDNR] 2013). Little Flat Rock Creek is present along the eastern boundary and flows through 

the center of the project area, there are also three intermittent streams within the project area, they flow south 

into Manchester Creek, which continues east and flows into the Catawba River approximately 1.7 miles from the 

project area. The Catawba River forms the mitigation sites eastern boundary, an unnamed tributary forms the sites 

southern boundary, and three intermittent streams fall within the mitigation site. 

2.4 Soils 

The project area contains 11 specific soil types (Figure 2.1); their descriptions can be found in Table 2.1 (USDA 

Web Soil Survey, Accessed July 2, 2019). The mitigation site contains five specific soil types (Figure 2.2); their 

descriptions can be found in Table 2.2 (USDA Web Soil Survey, Accessed December 31, 2019).  
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Table 2.1. Specific soil types within the project area. 

Soil Name Type Drainage Location Slope 
Percentage of 

APE 

Brewback Fine sandy loam Somewhat poorly drained Interfluves 0–6% 5.1% 

Brewback Very cobbly loam Somewhat poorly drained Interfluves 2–6% 1.0% 

Cecil Sandy clay loam Well drained Interfluves 2–10% 1.0% 

Cecil Clay loam Well drained Interfluves 2–10% 28.1% 

Chewacla Loam Somewhat poorly drained Floodplains 0–2% 0.4% 

Mecklenburg-

Wynott complex 
 Well drained Interfluves 2–10% 22.5% 

Pacolet Sandy clay loam Well drained Side slope 15–25% 0.3% 

Pacolet Clay loam Well drained Interfluves 15–25% 0.1% 

Urban land-

Brewback complex 
 Somewhat poorly drained Hillslope 0–10% 10.1% 

Wynott-Wilkes 

complex 
 Well drained Interfluves 15–25% 29.5% 

Wynott-Winnsboro 

complex 
 Well drained Side slope 6–10% 1.9% 

 

Table 2.2. Specific soil types within the mitigation site. 

Soil Name Type Drainage Location Slope Percentage of APE 

Appling Loamy sand Well drained Interfluves 2–6% 1.0% 

Cecil Sandy loam Well drained Interfluves 2–6% 0.8% 

Cecil Sandy clay loam Well drained Interfluves 2–10% 56.6% 

Pacolet Sandy loam Well drained Interfluves 10–25% 33.0% 

Toccoa Loam Moderately well drained Floodplains  8.6% 

 

  



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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2.5 Climate and Vegetation  

The climate of Chester and York counties is characterized as humid subtropical, with hot, humid summers and 

cool, dry winters. Precipitation does not vary greatly by season; July is the hottest month with an average 

temperature of 91° Fahrenheit (F) and January is the coldest month with an average daily temperature range from 

53° F. 

 

Vegetation in the western portion project area consists of secondary growth, planted pine, and mixed pine and 

hardwood areas; while disturbances include numerous dirt roads, silviculture, and a transmission line corridor 

(Figures 2.3 through 2.6). The eastern portion of the project area has been largely disturbed by industrial 

development, paved roadways, and the construction of I-77; there is little to no remaining vegetation that hasn’t 

been planted in association with the development of the area (Figures 2.7 and 2.8). Vegetation in the mitigation 

site consists of a mix of hardwood stands, planted pine, and areas of mixed pine and hardwood; while 

disturbances include numerous dirt roads (Figures 2.9 through 2.11). 

 

 
Figure 2.3. View of typical vegetation in western portion of the project area in wooded areas, facing 

east. 
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Figure 2.4. View of typical vegetation in western portion of the project area in fallow fields, facing 

west. 

 

 
Figure 2.5. Typical vegetation and disturbance associated with the transmission line corridor and 

dirt roads, facing south. 
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Figure 2.6. View of disturbance associated with the railroad and transmission line corridors in 

southern portion of the project area, facing south. 

 

 
Figure 2.7. Vegetation in eastern portion of the project area, facing west. 
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Figure 2.8. Industrial park and associated development in eastern portion of the project area, facing 

southwest. 

 

 
Figure 2.9. Mixed pine and hardwood within the mitigation site, facing southwest. 
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Figure 2.10. Planted pine within the mitigation site, facing east. 

 

 
Figure 2.11. Typical dirt road within the mitigation site, facing east. 
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3.0 Cultural Context 

The cultural context of the region is reviewed below for two purposes: first, to outline previous research in the 

region as well as the nature of historic and prehistoric resources that might be expected in the project area, and 

second, to provide a comparative framework in which to place resources identified within the project area and 

area of potential effects (APE) in order to better understand their potential significance and NRHP eligibility. The 

cultural context of the project area includes the prehistoric record and the historic past, which are discussed in this 

section of the report. 

3.1 Prehistoric Context 

Over the last three decades there has been much debate over when humans first arrived in the New World. The 

traditional interpretation is that humans first arrived in North America via the Bering land bridge that connected 

Alaska to Siberia at the end of the Pleistocene, approximately 13,500 years ago. From Alaska and northern Canada, 

these migrants may have moved southward through an ice-free corridor separating the Cordilleran and Laurentide 

ice sheets to eventually settle in North and South America. 

 

Some researchers have suggested that initial colonization of the New World began well before Clovis, with some 

dates going back more than 35,000 years (Dillehay and Collins 1988; Goodyear 2005). Evidence for pre-Clovis 

occupations are posited for the Meadowcroft Rockshelter in Pennsylvania, the Cactus Hill and Saltville sites in 

Virginia, and the Topper site in South Carolina, although this evidence is not widely accepted and has not been 

validated (Adovasio and Pedler 1996; Dillehay and Collins 1988; Goodyear 2005). A number of sites providing 

better evidence for a presence in the New World dating between 15,000 and 13,500 years ago have been 

discovered. Although far from numerous, these sites are scattered across North and South America, including 

Alaska, Florida, Missouri, Oregon, Tennessee, Texas, Wisconsin, and southern Chile. Despite this, the earliest 

definitive evidence for occupation in the Southeastern United States is at the end of the Pleistocene, 

approximately 13,000 years ago (Anderson and O’Steen 1992; Bense 1994). 

3.1.1 Paleoindian Period (ca. 13,000–10,000 B.P.) 

Unfortunately, most information about Paleoindian lifeways in the Southeast comes from surface finds of 

projectile points rather than from controlled excavations. However, the Tree House site (38LX531), located along 

the Saluda River near Columbia, has shed light on Paleoindian lifeways in the area. The Tree House site is a multi-

component, stratified site containing occupations ranging from the Early Paleoindian to Mississippian periods 

(Nagle and Green 2010). Evidence from the site, which yielded an in-situ Clovis point, indicated short-term use by 

relatively mobile populations. The tools found at the Tree House site could have been used for hunting and 

butchering, and it is likely that the site was used as a hunting camp during the Early and Late Paleoindian 

subperiods. Lithic raw materials associated with the Paleoindian component tended to be higher quality stone 

such as Black Mingo chert, Coastal Plain chert, and crystal quartz, although lesser quality local materials such as 

quartz were used as well (Nagle and Green 2010:264). 

 

The limited information we have for the Paleoindian Period suggests the earliest Native Americans had a mixed 

subsistence strategy based on the hunting (or scavenging) of the megafauna and smaller game combined with 

the foraging of wild plant foods. Groups are thought to have consisted of small, highly transient bands made up 

of several nuclear and/or extended families. Paleoindian artifacts have been found in both riverine and inter-

riverine contexts (Charles and Michie 1992:193). Paleoindian projectile points appear to be concentrated along 

major rivers near the Fall Line and in the Coastal Plain, although it is almost certain that many additional sites 
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along the coast have been inundated by the rise of sea level that has occurred since that time (Anderson et al. 

1992; Anderson and Sassaman 1996). 

 

Paleoindian tools are typically well-made and manufactured from high-quality, cryptocrystalline rock such as 

Coastal Plain and Ridge and Valley chert, as well as Piedmont metavolcanics such as rhyolite (Goodyear 1979). 

Paleoindians traveled long distances to acquire these desirable raw materials and it is likely that particularly 

favored quarries were included in seasonal rounds, allowing them to replenish their stock of raw material on an 

annual basis.  

 

The most readily recognizable artifact from the early Paleoindian Period is the Clovis point, which is a fluted, 

lanceolate-shaped spear point. Clovis points, first identified from a site in New Mexico, have been found across 

the nation, although they tend to be clustered in the eastern United States (Anderson and Sassaman 1996:222). 

Paleoindian artifact assemblages typically consist of diagnostic lanceolate projectile points, scrapers, gravers, 

unifacial and bifacial knives, and burins. Projectile point types include fluted and unfluted forms, such as Clovis, 

Cumberland, Suwanee, Quad, and Dalton (Anderson et al. 1992; Justice 1987:17–43).  

 

In South Carolina, the Clovis subperiod is generally thought to date from 11,500 to 11,000 B.P. (Sassaman et al. 

1990:8), however, radiocarbon data indicate that a more accurate time frame for the Clovis subperiod in North 

America may be 11,050 to 10,800 B.P. (Waters and Stafford 2007); this has yet to gain widespread acceptance. 

Suwanee points, which are slightly smaller than Clovis points, are dated from 11,000 to 10,500 B.P. This is followed 

by Dalton points, which are found throughout the Southeast from about 10,500 to 9900 B.P. 

3.1.2 Archaic Period (ca. 10,000–3000 B.P.) 

Major environmental changes at the terminal end of the Pleistocene led to changes in human settlement patterns, 

subsistence strategies, and technology. As the climate warmed and the megafauna became extinct, population 

size increased and there was a simultaneous decrease in territory size and settlement range. Much of the 

Southeast during the early part of this period consisted of a mixed oak-hickory forest. Later, during the 

Hypsithermal interval, between 8000 and 4000 B.P., southern pine communities became more prevalent in the 

interriverine uplands and extensive riverine swamps were formed (Anderson et al. 1996a; Delcourt and Delcourt 

1985). 

 

The Archaic Period typically has been divided into three subperiods: Early Archaic (10,000–8000 B.P.), Middle 

Archaic (8000–5000 B.P.), and Late Archaic (5000–3000 B.P.). Each of these subperiods appears to have been 

lengthy, and the inhabitants of each were successful in adapting contemporary technology to prevailing climatic 

and environmental conditions of the time. Settlement patterns are presumed to reflect a fairly high degree of 

mobility, making use of seasonally available resources in the changing environment across different areas of the 

Southeast. The people relied on large animals and wild plant resources for food. Group size gradually increased 

during this period, culminating in a fairly complex and populous society in the Late Archaic.   

Early Archaic (10,000–8000 B.P.) 

During the Early Archaic, there was a continuation of the semi-nomadic hunting and gathering lifestyle seen 

during the Paleoindian Period; however, there was a focus on modern game species rather than on the 

megafauna, which had become extinct by that time. During this time there also appears to have been a gradual, 

but steady increase in population and a shift in settlement patterns. In the Carolinas and Georgia, various models 

of Early Archaic social organization and settlement have been proposed (Anderson et al. 1992; Anderson and 
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Hanson 1988). In general, these models hypothesize that Early Archaic societies were organized into small, band-

sized communities of 25 to 50 people whose main territory surrounded a portion of a major river (Anderson and 

Hanson 1988: Figure 2). During the early spring, groups would forage in the lower Coastal Plain and then move 

inland to temporary camps in the Piedmont and mountains during the summer and early fall. In the late fall and 

winter, these bands would aggregate into larger, logistically provisioned base camps in the upper Coastal Plain, 

near the Fall Line. It is believed that group movements would have been circumscribed within major river 

drainages, and that movement across drainages into other band territories was limited. At a higher level of 

organization, bands were believed to be organized into larger “macrobands” of 500 to 1,500 people that 

periodically gathered at strategic locations near the Fall Line for communal food harvesting, rituals, and the 

exchange of mates and information.  

 

Daniel (1998, 2001) has argued that access to high quality lithic material has been an under-appreciated 

component of Early Archaic settlement strategies. He presents compelling evidence that groups were moving 

between major drainages just as easily as they were moving along them. In contrast to earlier models, group 

movements were tethered to stone quarries rather than to specific drainages. Regardless of which model is 

correct, settlement patterns generally reflect a relatively high degree of mobility, making use of seasonally 

available resources such as nuts, migratory water fowl, and white-tailed deer. 

 

Diagnostic markers of the Early Archaic include a variety of side and corner notched projectile point types such as 

Hardaway, Kirk, Palmer, Taylor, and Big Sandy, and bifurcated point types such as Lecroy, McCorkle, and St. 

Albans. Other than projectile points, tools of the Early Archaic subperiod include end scrapers, side scrapers, 

gravers, microliths, and adzes (Sassaman et al. 2002), and likely perishable items such as traps, snares, nets, and 

basketry. Direct evidence of Early Archaic basketry and woven fiber bags was found at the Icehouse Bottom site in 

Tennessee (Chapman and Adovasio 1977).  

Middle Archaic (8,000–5000 B.P.) 

The Middle Archaic subperiod coincides with the start of the Altithermal (a.k.a. Hypsithermal), a significant 

warming trend where pine forests replaced the oak-hickory dominated forests of the preceding periods. By 

approximately 6000 B.P., extensive riverine and coastal swamps were formed by rising water tables as the sea level 

approached modern elevations (Whitehead 1972). It was during this subperiod that river and estuary systems took 

their modern configurations. The relationship between climatic, environmental, and cultural changes during this 

subperiod, however, is still poorly understood (Sassaman and Anderson 1995:5–14). It is assumed that population 

density increased during the Middle Archaic, but small hunting and gathering bands probably still formed the 

primary social and economic units. Larger and more intensively occupied sites tend to occur near rivers and 

numerous small, upland lithic scatters dot the interriverine landscape. Subsistence was presumably based on a 

variety of resources such as white-tail deer, nuts, fish, and migratory birds; however, shellfish do not seem to have 

been an important resource at this time.  

 

During the Middle Archaic, groundstone tools such as axes, atlatl weights, and grinding stones became more 

common, while flaked stone tools became less diverse and tend to be made of locally available raw materials 

(Blanton and Sassaman 1989). Middle Archaic tools tend to be expediently manufactured and have a more 

rudimentary appearance than those found during the preceding Paleoindian and Early Archaic periods. The most 

common point type of this subperiod is the ubiquitous Morrow Mountain, but others such as Stanly, Guilford, and 

Halifax also occur, as well as transitional Middle Archaic-Late Archaic forms such as Brier Creek and 

Allendale/MALA (an acronym for Middle Archaic Late Archaic) (Blanton and Sassaman 1989; Coe 1964). The major 
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difference in the artifact assemblage of the Stanly Phase seems to be the addition of stone atlatl weights. The 

Morrow Mountain and Guilford phases also appear during the Middle Archaic, but Coe (1964) considers these 

phases to be without local precedent and views them as western intrusions.  

Late Archaic (5000–3000 B.P.) 

The Late Archaic is marked by a number of key developments. There was an increased focus on riverine locations 

and resources (e.g., shellfish), small-scale horticulture was adopted, and ceramic and soapstone vessel technology 

was introduced. These changes allowed humans to occupy strategic locations for longer periods of time. In the 

spring and summer, Late Archaic people gathered large amounts of shellfish. It is not known why this productive 

resource was not exploited earlier, but one explanation is that the environmental conditions conducive to the 

formation of shellfish beds were not in place until the Late Archaic. Other resources that would have been 

exploited in the spring and summer months include fish, white-tailed deer, small mammals, birds, and turtles 

(House and Ballenger 1976; Stoltman 1974). During the late fall and winter, populations likely subsisted on white-

tailed deer, turkey, and nuts such as hickory and acorn. It is also possible that plants such as cucurbita (squash and 

gourds), sunflower, sumpweed, and chenopod, were being cultivated on a small-scale basis. 

 

The most common diagnostic biface of this subperiod is the Savannah River Stemmed projectile point (Coe 1964), 

a broad-bladed stemmed point found under a variety of names from Florida to Canada. There are also smaller 

variants of Savannah River points, including Otarre Stemmed and Small Savannah River points that date to the 

transitional Late Archaic/Early Woodland. Other artifacts include soapstone cooking discs and netsinkers, shell 

tools, grooved axes, and worked bone. 

 

The earliest pottery in the New World comes from the Savannah River Valley and coastal regions of South Carolina 

and Georgia. Both Stallings Island and Thom’s Creek pottery date from about 4500–3000 B.P. and have a wide 

variety of surface treatments including plain, punctated, and incised designs (Sassaman et al. 1990). For a long 

time it was believed that fiber-tempered Stallings Island pottery was the oldest pottery in the region (perhaps in 

the New World), and that sand-tempered Thom’s Creek wares appeared a few centuries later (Sassaman 1993). 

Work at several shell ring sites on the coast, however, has demonstrated that the two types are contemporaneous, 

with Thom’s Creek possibly even predating Stallings Island along the coast (Heide and Russo 2003; Russo and 

Heide 2003; Saunders and Russo 2002). 

3.1.3 Woodland Period (ca. 3000–1000 B.P.) 

Like the preceding Archaic Period, the Woodland is traditionally divided into three subperiods—Early Woodland 

(3000–2300 B.P.), Middle Woodland (2300–1500 B.P.), and Late Woodland (1500–1000 B.P.)— based on 

technological and social advances and population increase. Among the changes that occurred during this period 

were a widespread adoption of ceramic technology, an increased reliance on native plant horticulture, and a more 

sedentary lifestyle. There is also an increase in sociopolitical and religious interactions as evidenced by an 

increased use of burial mounds, increased ceremonialism, and expanded trade networks (Anderson and Mainfort 

2002). In addition, ceramics became more refined and regionally differentiated, especially with regard to temper. 

Early Woodland (3000–2300 B.P.) 

The Early Woodland subperiod is generally marked by the intensification of horticulture, an increased use of 

ceramics in association with a semisedentary lifeway, and the introduction of the bow and arrow. The earliest 

expression of the Early Woodland subperiod in the Piedmont is the Badin phase (Ward and Davis 1999). 
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Representative cultural material includes sand-tempered cordmarked or fabric-impressed ceramics and large, 

crude triangular projectile points (Ward and Davis 1999). Differences between the southern and northern 

Piedmont traditions became more pronounced through time and by the Late Woodland subperiod ceramics were 

quite diversified (Ward 1983). 

Middle Woodland (2300–1500 B.P.) 

In some areas of the Piedmont, the Middle Woodland subperiod is characterized by the Yadkin phase, whose 

ceramics are similar to the previous Badin type, except they are tempered with crushed quartz rather than sand 

(Ward and Davis 1999). However, as Webb and Leigh (1995:29) point out, there is no clear, linear relationship 

between the development of the two phases. In some areas, Yadkin may represent the earliest ceramics, whereas 

in other areas Badin may be the earliest type. The Yadkin Large Triangular Point is the diagnostic point of the Early 

and Middle Woodland subperiods throughout much of North and South Carolina. Although substantial regional 

differences appear during this time, the Piedmont region was relatively unaffected by the elaborate Hopewell and 

Swift Creek cultures.  

Late Woodland (1500–1000 B.P.) 

The Late Woodland subperiod is one of the least understood prehistoric subperiods, both in the South Carolina 

Piedmont and in the Southeast as a whole. Few diagnostic artifacts are known that can definitively date 

occupations to this subperiod. The few diagnostic artifacts associated with the Late Woodland subperiod in the 

South Carolina Piedmont include small triangular and pentagonal projectile points, as well as Swift Creek, Napier, 

and Woodstock ceramics (Benson 2006:53–54).  

3.1.4 Mississippian Period (ca. 1000–350 B.P.)  

The Mississippian Period saw dramatic changes across most of the Southeast. Mississippian societies were 

complex sociopolitical entities that were based at mound centers, usually located in the floodplains along major 

river systems. The flat-topped platform mounds served as both the literal and symbolic manifestation of a 

complex sociopolitical and religious system that linked chiefdoms across a broad network stretching from the 

Southeastern Atlantic Coast, to Oklahoma (Spiro Mounds) in the west, to as far north as Wisconsin (Aztalan). 

Mound centers were surrounded by outlying villages that usually were built along major rivers to take advantage 

of the rich floodplain soils. Smaller hamlets and farmsteads dotted the landscape around villages and provided 

food, tribute, and services to the chief in return for protection and inclusion in the sociopolitical system. While 

Mississippian subsistence was focused to a large extent on intensive maize agriculture, the hunting and gathering 

of aquatic and terrestrial resources supplemented Mississippian diets (Anderson 1994).  

 

Mound centers have been found along most major river systems in the Southeast, and South Carolina is no 

exception. Major Mississippian mounds in the area include the Belmont and Mulberry sites along the Wateree 

River in central South Carolina; Santee/Fort Watson/Scotts Lake on the Santee River; the Irene site near Savannah; 

Hollywood, Lawton, Red Lake, and Mason’s Plantation in the central Savannah River Valley; and Town Creek along 

the Pee Dee River in North Carolina (Anderson 1994). 

 

Diagnostic artifacts of the Mississippian Period include small triangular projectile points and sand-tempered 

Lamar, Savannah, and Etowah pottery types (Anderson and Joseph 1988; Elliot 1995). These types are primarily 

identified by their complicated stamped designs, although simple stamped, check stamped, cordmarked, and 
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other surface treatments also occur. Various ceremonial items made from stone, bone, shell, copper, and mica 

were used as symbolic markers of chiefly power and status. 

 

There is increasing evidence that territorial boundaries between chiefdoms were closely maintained during the 

Mississippian Period. Within the South Carolina Piedmont, Judge (2003, see also DePratter and Judge 1990) has 

identified six phases of Mississippian occupation within the Wateree Valley: Belmont Neck (A.D. 1200–1250), 

Adamson (A.D. 1250–1300), Town Creek (A.D. 1300–1350), McDowell (A.D. 1350–1450), Mulberry (A.D. 1450–1550), 

and Daniels (A.D. 1550–1675). Cable (2000) adds a Savannah phase (A.D. 1200–1300) to this list, between the 

Belmont Neck phase (which he puts at A.D. 1100–1200) and Adamson phase (which he places between A.D. 1300–

1350). Meanwhile, groups living in the southern part of the North Carolina Piedmont were part of the Pee Dee 

culture, which includes the Teal (A.D. 950–1200), Town Creek (A.D. 1200–1400), and Leak (A.D. 1400–1600) phases 

(Ward and Davis 1999:123–134).  

3.2 Historical Context 

With its fertile soil and natural transportation advantages, land along the Catawba River has long been attractive 

for human settlement. During the seventeenth and eighteenth century, encroachment of European settlers and 

their African slaves into the coastal areas forced many Lowcountry native groups to migrate north and west 

towards the area around the Catawba River. Here these groups eventually merged and became known as the 

Catawba Nation (Hudson 1970; Merrell 1989). From the 1700s through the present day, the Catawba Nation and 

the expanding population of South Carolina have carried out their lives in the Piedmont region. Like other Native 

American tribes, the Catawba were often at odds with state and federal governments during the nineteenth and 

twentieth centuries, fighting to maintain their ancestral homelands and hunting grounds. Today, the Catawba 

Nation continues to survive in the area around the river, retaining some aspects of their traditional culture (Green 

et al. 2002).  

3.2.1 Chester County 

The land that became Chester County was still considered backcountry during the early 1700s; although officially 

part of St. Mark’s Parish, which was used as its judicial division, the land in the northern portion of the parish was 

very remote from the organized parish center. However, despite its out-of-the-way location, settlement had 

begun on Rocky Creek and Fishing Creek, within the boundary of present day Chester County, by 1755, 

approximately 500 white families resided within a 30 mile radius of the Catawba Nation. The majority of early 

settlers in the area migrated from northern colonies, such as Virginia and Pennsylvania, although some did move 

inland from Lowcountry areas (Merrell 1989:177–180; Shankman et. al. 1983:13–15; Kovacik and Winberry 

1989:80). In 1764, a boundary was surveyed between North and South Carolina, which established this area as the 

northern portion of South Carolina. In 1769, when the colony was divided into districts, the area became part of 

Camden District (Stauffer 1998:8). 

From the late seventeenth century into the early eighteenth century, rice and indigo were the primary cash crops 

for South Carolina farmers, with the largest settlements concentrated around the coast and tidal rivers. After the 

American Revolution, indigo underwent a sharp decline and, although rice was still grown in tidal areas, it was 

surpassed in importance by cotton, especially in areas further from the coast. Eli Whitney’s 1793 invention of the 

cotton gin significantly bolstered this migration to cotton as the principal agricultural yield in South Carolina. This 

invention made farming of short-staple cotton in upcountry areas profitable by greatly decreasing the amount of 

labor needed to separate the cotton seeds from the fibers (Green et al. 2002; Kovacik and Winberry 1989:83–95).  
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In 1785, Chester County was established, with boundaries the same as its present-day area, from Camden District; 

five years later, the new United States government conducted the first census. At this time Chester County had a 

population of 6,866, with 5,881 of the residents classified as free whites, 47 considered “other free persons,” and 

only 938, or less than 14 percent of the population, listed as slaves. Following the turn of the nineteenth century, 

until the Civil War, the population of Chester County not only expanded, but it also changed significantly in its 

composition. By 1800, area farmers had begun to convert to mass cotton production and slave populations 

increased during the first decades of the nineteenth century. In 1800, Chester County’s slave population 

comprised only 14.2 percent of the county’s overall residents. By 1820, the number of slaves in Chester County 

had more than tripled from its 1800 figure and had increased nearly five times from its 1790 figure, and by 1840 

there were 7,692 slaves in the county—more than 6.5 times the number recorded only forty years earlier. Although 

slavery had become more widespread in the county by 1840, slaves only accounted for slightly more than 43 

percent of the Chester County’s total population, which remained significantly below the state average of 54.2 

percent. However, by 1860, widespread slavery in Chester County had increased the slave population to nearly 60 

percent of the county’s population (Social Explorer 2019).  

Chesterville (shortened to Chester in 1886) was created shortly after the creation of the county; by 1795, the town, 

then known as Chester Court House, was awarded a United States Post Office. The community was settled by 

Scots-Irish families and served as a central trading post for the farms within the county. The original courthouse 

was built in the 1790s, with the current courthouse being the third within the town and was built in 1852. Despite 

being the county seat, the town was not officially chartered as a municipality until 1840.   

By 1861, the region was facing the reality of the Civil War. Agriculture was disrupted by men leaving for war and 

cotton, no longer being sold and shipped to Northern manufacturers, sat in warehouses waiting for a buyer. 

Although Chester County did not experience significant battles during the conflict, the Piedmont region of South 

Carolina, especially land near the rivers and along the railroad, was important to the Confederacy. The roads, 

canals, and railroads provided vital routes for the movement of supplies and troops from the lower south into 

North Carolina and Virginia. As the war progressed, troop movements and skirmishes came closer to home. 

During 1864 and 1865, Union troops moved northward through South Carolina, burning and looting, with 

residents from captured cities fleeing before them. Some of these refugees fled to Chester County, seeking 

protection ahead of the approaching army, and Chesterville became the most southern railroad point in the 

Confederacy following the destruction of Columbia. Chesterville had a Confederate arsenal and four hospitals to 

care for wounded soldiers; it was also the final railroad stop for both the Confederate Treasury and for Varina 

Davis, the wife of Jefferson Davis, and her family as they traveled south from Richmond to join Jefferson Davis in 

Georgia. 

Like many other South Carolina residents, those in the Chester County region mostly returned to cotton farming 

after the Civil War, often limiting their production to only cotton, or supplementing it with a small amount of corn. 

As cotton prices dropped, farmers had to grow more of the crop just to pay their bills. Farms in Chester County 

increased in number but decreased in size after the war. From 1860 to 1880, the number of farms in the county 

nearly tripled; by 1920, the number of farms in the county grew to 4,144, more than four times the 1860 number, 

as large plantations were divided and worked by tenant farmers or sharecroppers. These systems, where small 

farmers worked for larger landowners, often for only a small share of profits, created a perpetual system of 

borrowing and debt. In turn, this necessitated the cultivation of more marginal land (Social Explore 2019; Kovacik 

and Winberry 1987:108–111; Green et al. 2002).  
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In addition to the breaking up of large farms, exhausted soils caused many farmers to migrate towards the Broad 

and Catawba rivers area, looking for lands that were more fertile to increase their yields. Tenants were constantly 

seeking better soils and larger plots to help stay afloat in the poor cotton market. This ongoing cycle of tenancy 

and mobility lasted throughout the early twentieth century. The situation was further exacerbated by boll weevil 

infestations that caused a virtual collapse of the state’s cotton industry. By the end of World War I, over 76 percent 

of farms in Chester County were operated by tenants, approximately 11 percent higher than the state average. 

Although both black and white farmers were part of this system, blacks were more marginalized than their white 

counterparts and were more affected by these developments. This left them unable to free themselves from 

tenancy and sharecropping, and resulted in 82.7 percent of tenants in Chester County being classified as “non-

white” (Social Explorer 2019; Kovacik and Winberry 1987:108–111; Green et al. 2002).  

Although cotton production still dominated the South Carolina Piedmont region, industrial development began to 

develop in the late nineteenth century. Following a pattern that was occurring throughout the South, investors 

began financing and building mills to bring textile production closer to the source of raw cotton. They also 

reinvested in railroads, in an attempt to link more rural farming areas directly to mill towns and ultimately to 

northern markets (Kovacik and Winberry 1987:114–115). In 1888, the Chester Manufacturing Company began 

operation and the Catawba Spinning Company mill opened in 1892; the Chester Manufacturing Company would 

later become Springsteen Mills and the spinning operation would be renamed Eureka Cotton Mill. In 1896, 

Benjamin Dawson Heath created Manetta Mills and its mill town of Lando, which housed a fulling mill and 

eventually had a company owned railroad leading from the town to Edgemoor (Berni et al. 2001; Moore 1989:220, 

226–227).  

Chester County was no different from many Southern communities during the first half of the twentieth century. 

While the total population of the county increased between 1910 to 1940, from 29,429 to 32,579 residents, the 

non-white population fell by over 4,000, as many African-Americans left the rural south for larger cities in the 

Northeast and Midwest, searching for steady work and better pay (Kovacik and Winberry 1987; Social Explorer 

2019). 

In addition to the expansion of industrial and residential development, the Catawba River area also underwent 

some major changes that would greatly affect the topography of the Piedmont region. The new textile mills 

needed electricity to run their machines and, in 1900, brothers Walker G. Wylie and Robert H. Wylie realized this 

opportunity and incorporated the Catawba Power Company. In 1904, they began to operate a hydroelectric 

station at India Hook on the Catawba River. This was the first station in what would become a network of 

generators. A flood destroyed the dam and generating station in 1916, but both the station and the dam were 

rebuilt in 1925 and named Wylie for the original founders. Also in 1916, the Fishing Creek Dam and Hydroelectric 

Station were built in eastern Chester County, creating Fishing Creek Reservoir and drying up a large portion of the 

Great Falls that once flowed south of the dam. The Catawba Power Company changed its name to the Southern 

Power Company, which then merged with the Duke Power Company in 1927. In 1985, Duke Power began the 

operation of the Catawba Nuclear Station on Lake Wylie (Green et al. 2002; Shankman et al. 1983).  

World War II provided a jumpstart to the textile industry, which continued after the fighting was over; however 

Chester County industries did not compete with those in nearby York County or the social and economic 

advantages of nearby Charlotte. By 1946, 16 textile companies employed over 6,000 residents in the nearby Rock 

Hill area but the textile industry in Chester County was much smaller. The different types of textiles made in the 

surrounding area was supplemented by other industry, including the production of truck bodies, soft drinks, and 

dairy products. By 1950, Chester County’s population had only increased by 18 residents over the previous decade 
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and by 1960, the population had declined by nearly 2,000 residents (Shankman et al. 1983:156–157; Social 

Explorer 2019). 

3.2.2 York County 

From its earliest settlement, South Carolina was viewed as a source of wealth for its colonial power, primarily 

through agricultural production. When English settlers established Charles Towne in 1670, they were following in 

the footsteps of both the Spanish and the French by attempting to found a permanent settlement along the 

Carolina coast. Unlike previous attempts, however, the Charles Towne settlement was ultimately successful. 

Although the earliest colonists concentrated themselves along the coast, throughout the area known as the 

Lowcountry, some settlers began to move further inland during the early and mid-eighteenth century. The 

establishment of inland townships in the 1730s attracted more residents to the area, although the closest 

townships to present-day York County were Saxe Gothe, which developed into Lexington near the confluence of 

the Congaree and Saluda rivers, and Fredericksburg, which later became Pine Tree Hill (and then Camden) located 

northeast of the Wateree River (Edgar 1998:53–60). 

 

Although a portion of the land that comprises York County was still part of the Catawba territory during this time, 

the area attracted settlers and, by 1755, approximately 500 white families resided within a 30 mile radius of the 

Catawba Nation. The majority of early settlers in the area migrated from northern colonies, such as Virginia and 

Pennsylvania, although some did move inland from Lowcountry areas (Merrell 1989:177–180; Shankman et. al. 

1983:13–15; Kovacik and Winberry 1989:80). In 1764, a boundary was surveyed between North and South Carolina, 

which established the area as the northern portion of South Carolina. In 1769, when the colony was divided into 

districts, the area became part of Camden District (Stauffer 1998:8). 

 

By 1765, there were at least 10,000 settlers residing in the Piedmont region. At the outbreak of the American 

Revolution, a decade later, population increases had made the European settlements in this area important 

strategic points (Moore 1993:19). Fighting in the inland areas of South Carolina increased in 1780, after the 

capture of Charleston and Camden by the British. The American victory at King’s Mountain in northern York 

County, in October 1780, significantly hindered British attempts to recruit more loyalist soldiers in the South 

Carolina interior, caused General Cornwallis to delay his march into North Carolina, and ultimately proved to be a 

considerable blow to British confidence (Gordon 2003:116; Edgar 1998:235). Eventually, the British were forced to 

abandon their inland outposts, and subsequently Charleston, in December 1782 (Edgar 1998:240). 

 

Yorkville (which shortened its name to York in 1915), originally referred to as Fergus Crossroads, was made the 

county seat when York County was created in 1785. The community had been settled in the 1750s by Scots-Irish 

families, who had migrated to the area from Pennsylvania via the Great Wagon Road. The original settlement was 

named after the tavern, which was owned by William and John Fergus, and the crossroads became the 

intersection of Congress and Liberty streets. A frame courthouse and a jail were constructed in 1786, on land 

donated by William Edward Hayne; a new brick courthouse replaced the frame structure shortly afterward. By 

1823, the town had a population of 415 residents, comprised of 292 white residents (approximately 70 percent) 

and 123 black residents. Yorkville was officially incorporated in 1841, the town charter was drafted in 1849, and 

the first city council met in 1850 (Yorkville Enquirer 1889 February 27; The State 1958 October 5; Burr 1979). 

 

In 1790, the new United States government conducted the first census. At this time York County had a population 

of 6,604, with 5,600 of the residents classified as free whites, 29 considered “other free persons,” and only 923, or 

less than 15 percent of the population, listed as slaves. Following the turn of the nineteenth century, until the Civil 
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War, the population of York County not only expanded, but it also changed significantly in its composition. By 

1800, area farmers had begun to convert to mass cotton production and slave populations increased dramatically 

during the first decades of the nineteenth century. By 1810, the number of slaves in York County had tripled from 

the 1790 figure, and by 1830 there were 6,633 slaves in the county—more than six times the number recorded 

only forty years earlier. Although slavery had become more widespread in the county by 1830, slaves only 

accounted for slightly more than 35 percent of the York County’s total population, which remained significantly 

below the state average of 54.2 percent (Social Explorer 2019).  

 

In addition to the cotton gin and the growth in slave labor, cotton farmers also benefited from canal construction, 

which peaked in South Carolina during the early 1800s. These canals, including the Langsford and Lockhart canals, 

made shipment of raw cotton to coastal markets easier and significantly less expensive than travel over roads. 

Access to coastal markets made selling cotton as a cash crop a profitable enterprise, allowing plantation owners to 

increase land holdings and wealth (Shankman et al. 1983:19–24; Kovacik and Winberry 1989). Also benefiting 

upstate cotton farmers was the presence of railroads, which proved to be a better means of transporting 

agricultural products than canals by traveling more quickly, carrying more cotton, and reaching more areas. The 

Charlotte and South Carolina Railroad, spanning from Charleston to Chester, began running through York County 

in 1852; three years later, a spur line, King’s Mountain Railroad, was completed and a railroad trestle was 

constructed at the natural river crossing of Nation Ford (Kovacik and Winberry 1989: 95–98).  

 

The advent of the railroad fostered the development of towns near the places where trains stopped. Expansion of 

the railroad system in the Piedmont region of South Carolina encouraged the growth of York and the surrounding 

counties. Small towns appeared along the railroad routes, and some villages that had already existed grew larger 

and more prominent. Fort Mill could boast a railroad depot by 1851, although the line coming through the area 

would not be completed until the following year. In 1852, in an area planned and laid out by local residents 

Alexander Templeton Black, George Pendleton White, and James Moore, consisting of twenty-three lots on either 

side of the track and a Main Street, a post office was established and named Rock Hill (Brown 1953:74–77, 87; 

Green et al. 2002). Yorkville experienced significant growth after the construction of King’s Mountain Railroad, as it 

served as a primary backcountry depot for the Piedmont area. The population of the county seat doubled 

between 1850 and 1860, to reach nearly 1,500 residents; the per capita wealth of the town was second among the 

urban areas in the state; and it obtained the nickname “the Charleston of the Upcountry” (The State 1958 October 

5; Burr 1979; Yorkville Enquirer 1889 February 27). 

 

By 1861, the region was facing the reality of the Civil War. During 1864 and 1865, Union troops moved northward 

through South Carolina, burning and looting, with residents from captured cities fleeing before them. Some of 

these refugees fled to York County, seeking protection ahead of the approaching army. Recognizing the 

importance of the railroad trestle at Nation Ford, as it provided an essential link between the northern and 

southern Confederacy, the Confederate army had constructed a three-sided earthwork to defend this strategic 

point. Yet this proved of little consequence, since the trestle was destroyed by fire during an April 1865 skirmish 

between Union and Confederate troops. Shortly afterward, Confederate President Jefferson Davis retreated 

southward with his cabinet and crossed the Catawba River at Nation Ford, near the charred ashes of the trestle, 

signaling the approaching end of the Confederacy (Shankman et al. 1983:38; Green et al. 2002). 

 

In addition to the breaking up of large farms, exhausted soils caused many farmers to migrate towards the 

Catawba River area, looking for lands that were more fertile to increase their yields. Tenants were constantly 

seeking better soils and larger plots to help stay afloat in the poor cotton market. This ongoing cycle of tenancy 
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and mobility lasted throughout the early twentieth century. The situation was further exacerbated by boll weevil 

infestations that caused a virtual collapse of the state’s cotton industry. By the end of World War I, nearly 75 

percent of farms in York County were operated by tenants, approximately 10 percent higher than the state 

average. Although both black and white farmers were part of this system, blacks often were more marginalized 

than their white counterparts and were more affected by these developments. This left them unable to free 

themselves from tenancy and sharecropping, and resulted in 75 percent of tenants in York County being classified 

as “non-white” (Social Explorer; Kovacik and Winberry 1987:108–111; Green et al. 2002).  

 

As in the early nineteenth century, towns near railroad depots were established and grew prodigiously. The 

antebellum settlement of Rock Hill was incorporated as a town in 1870 and, within twenty years, it had become 

the largest town in York County with 2,744 residents. Two railroads had trains that went through the city during 

the 1880s, when mill industries began appearing. In 1890, there were 689 residents in Fort Mill, but by 1900 that 

number had more than doubled to 1,394. Yorkville, which was situated at the junction of the north-south and 

east-west railroad lines, had a population of 1,600 residents in 1880 and was considered to have tremendous 

advantages that would only foster additional growth. In addition to the five churches, there were two hotels, two 

telegraph offices, saw and grist mills, cotton gins, a weekly newspaper, and two major schools. The continued 

growth of the textile industry during the late 1800s and early 1900s, with the establishment of Cannon Mills and 

Springs Mills, increased the economic development of the town. However, during the second half of the 

nineteenth century, Yorkville was also a major hub of Ku Klux Klan activity in South Carolina (US Department of 

the Interior 1897; Green et al. 2002; Yorkville Enquirer 1889 February 27). 

  

Although cotton production still dominated the South Carolina Piedmont region, industrial development began to 

develop in the late nineteenth century. In 1881, prominent local citizens organized the first textile mill in Rock Hill, 

the Rock Hill Cotton Factory. The Fort Mill Manufacturing Company opened in 1887 and was the original 

production facility of Springs Industries, one of the United States’ largest textile companies (Moore 1989:220, 226–

227). York Cotton Mill, which became Cannon Cotton Mills, opened in 1897; shortly afterward, other mills were 

built around York, including Victory Cotton Oil Company and Lockmore Cotton Mills (Salo et al. 2008).  

 

By 1910, the network of textile mills in the Piedmont Region was offering a large number of jobs, which influenced 

many people to move into the nearby towns, including York, Rock Hill, and Fort Mill. Many of these mills were 

associated with large towns and cities and the mill communities began to interlace with the larger community, as 

was the case in Rock Hill. In other instances, mill owners situated their mills, as well as the associated housing and 

commercial ventures, away from the established cities. This created isolated mill towns, such as Red River. 

Although textile mills were popular investments in the early twentieth century, economic and agricultural 

depressions hit hard in the 1920s and many mills closed during this time. Some reopened with the increased need 

for production brought on by World War II (Pettibon 2001:1A; Green et al. 2002). 

 

York County was no different from many Southern communities during the first half of the twentieth century. 

While the total population of the county increased from 1910 to 1940, the non-white population fell by over 

4,000, as many African-Americans left the rural south for larger cities in the Northeast and Midwest, searching for 

steady work and better pay (Kovacik and Winberry 1987; Social Explorer 2019). 

 

World War II provided a jumpstart to the textile industry, which continued after the fighting, was over; York 

County populations increased accordingly. By 1946, 16 textile companies employed over 6,000 residents in the 

Rock Hill area. Production included different types of textiles, such as rayon, poplin, printed and finished cottons, 
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and hosiery. Truck bodies, soft drinks, and dairy products were also made in the county. By 1950, York County’s 

population had grown to 71,596, up from the 58,663 in 1940. Rock Hill, the largest city in York County and the 

fifth largest in the state, had a population of 24,502 (Shankman et al. 1983:156–157; Social Explorer 2019). 

 

In the late twentieth and early twenty-first centuries, the Catawba River area has retained its importance and has 

continued to expand. The December 1983 opening of Interstate 77 was a significant factor in this growth, 

establishing the Catawba River area as a vital connection between Columbia, South Carolina and Charlotte, North 

Carolina and ultimately the northeast (Moore 1987: 238–239, 251). Beginning in 1970, residential growth boomed 

around Lake Wylie and Tega Cay. Regardless of this growth, York County has been unable to sustain its flourishing 

textile industry, as many companies have moved their businesses out of state and often out of the country. 

Springs Industries’ plant at Fort Mill closed in 1983 and Randolph Yarns closed its Red River mill in December 

2000, demolishing the structure in April 2001 (Green et al. 2002; Pettibon 2001:A1). 

3.2.3 History of the Catawba Nation 

The earliest comprehensive Euro-American account of Native Americans in the Piedmont region of South Carolina 

came from of John Lawson’s 1701 visit to the area. While Lawson actually documents little regarding the Catawba, 

his description of the Waxhaw is likely representative of the Catawba as well (Hudson 1970:2). Having left 

Charleston, Lawson visited Sewee, Santee, Congaree, and Wateree villages along the Santee and Wateree rivers 

before encountering the Waxhaw, Esaw, and Sugaree along the Catawba River in the Piedmont (Merrell 1986:1–7; 

Hudson 1970:1–2).  

 

Early ethnohistorical accounts of the Catawba identify them as descendants of Siouan-speaking groups who 

migrated to the Piedmont after A.D. 1000 (Mooney 1894; Speck 1935; Swanton 1946; Brown 1996). Historian James 

Merrell (1989) has argued that these groups settled at various places along the rivers and streams of South 

Carolina, creating distinctive identities but sharing a common cultural heritage. By 1700, European influences such 

as disease, warfare, and trade, as well as battles with the Iroquois, forced these distinctive groups further north 

and west, toward the Catawba River and into the Piedmont (Hudson 1970; Merrell 1989). 

  

The Catawba River and Nation Ford, a natural ford near the intersection of the Catawba River and Sugar Creek, 

was an attractive area for the migrating native groups to relocate to, due to its accessibility and rich soils. This was 

also the area in which the Occaneechi Path, a Native American trading route, connected the Catawba with the 

Cherokee to the northwest, the English settlements around Jamestown to the north, and European settlements 

along the South Carolina coast (Hudson 1970). The Occaneechi Path, also known as the Catawba Road or Nation 

Ford Road, had existed since at least 1645, when forts were constructed along the frontier. This intersection of 

trade routes placed the Catawba in the powerful position of middlemen between the Virginia colonists, the South 

Carolina colonists, and the Cherokee (Hudson 1970). 

 

By the seventeenth century, traders from Charleston began to expand into areas beyond the coastal settlement, 

engaging Native American groups in a lucrative trade of deerskins and slaves for weapons, alcohol, textiles, and 

other goods. In the Piedmont, South Carolina traders competed with traders from Virginia who had been trading 

with native groups along the Occaneechi Path since about 1680 (Hudson 1970: 31–39; Merrell 1989). 

 

By 1715, many Indian groups fleeing colonial expansion found refuge among the Catawba. By 1750, the Catawba 

Nation had become an important player in Colonial politics and militarism (Davis and Riggs 2004; Hudson 1970). 

These complex political and military alliances can be divided into five periods; English Contact (ca. 1675–1715), 
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Coalescent (1716–1759), Late Colonial (1760–1775), Revolutionary (1776–1781), and Federal (1781–1820). Each is 

marked by specific cultural changes (Davis and Riggs 2004). 

 

During the English Contact period, trade between Native Americans and the English began sporadically, but soon 

developed into strong economic relations, as the Native Americans became dependent on first English and then 

American goods (Davis and Riggs 2004; Hudson 1970; Merrell 1989). Also during this period, European colonists 

and Indian raiders captured Native Americans for use as slaves on large plantations. Although provincial laws 

forbade the practice, traders forced many Native Americans into slavery. By 1708, approximately one third of the 

slave population in South Carolina was Native Americans (Weir 1997:26–27, 62).  

 

The Coalescent Period began with the Yamasee War in April 1715, when groups such as the Yamasee and Creek 

attempted to eliminate white settlement in South Carolina because of enslavement, trader abuse, and 

encroachment on their lands (Green 2001). Although the Catawba had not yet been subjected to enslavement by 

the settlers, colonial trade practices were a source of contention and, by May 1715, the Catawba had decided to 

join the war. In 1716, the colonists, with the help of the Cherokee, had defeated the allied native groups, who fled 

south to find refuge with the Spanish in Florida and north to the Catawba in the Piedmont (Hudson 1970:42–43; 

Merrell 1986: 66–80). Hudson (1970) has argued that since their participation in the Yamasee War, none of the 

Catawba’s political or military decisions were made without consideration of colonial political power and interests. 

 

In the years following the Yamasee War, the Catawba maintained their homeland in the Piedmont, serving as a 

buffer for the English settlements along the South Carolina coast from the French intrusion in the north (Davis and 

Riggs 2004; Merrell 1989). The unintentional protection they provided and the economic base they created forced 

South Carolina politicians to tolerate and accept, if not respect, the Catawba. At the same time they lost their 

favored middleman trader status, as Charleston merchants established direct trade routes with the Virginia 

colonists and the Cherokee (Hudson 1970). Furthermore, the Catawba Nation faced continuing threats from their 

longtime enemy, the Iroquois. They withstood the Iroquois threats for at least two decades, eventually making 

peace in 1751 (Merrell 1989). However, disease and continued participation in wars further decreased the number 

of Catawba, so that, by 1760, a population of only 500 remained (Merrell 1989:195). With a decrease in hunting 

lands and an increase in disease and warfare, the once powerful Catawba Nation became almost totally reliant on 

colonial powers and traders for its continued existence.  

 

In 1756, John Evans, a frequent trader to the Catawba, was sent by Governor Glen to document the results of the 

Treaty of Catawba Town (Brown 1966:206). Evan’s observations included a map of the military capabilities of the 

Catawba Nation (Figure 3.1). Recent research by the University of North Carolina Research Laboratories of 

Archaeology [UNCRLA] (Davis and Riggs 2004) has attempted to locate and study the Catawba towns represented 

on the Glen Map of 1756. Four of these towns, Sucah Town, Weyane, Charraw Town, and Noostee are believed to 

be located along the Great Trading Path near the Catawba River.  

 

The Catawba continued their military alliance with the colonial powers throughout the Late Colonial and 

Revolutionary periods, fighting against the French in the French and Indian War of 1760–1761 and then against 

England in the Revolutionary War of 1776–1781 (Brown 1966; Davis and Riggs 2004; Hudson 1970:49–51; Merrell 

1989). In 1760, in return for their alliance during the French and Indian War, the Catawba were granted 225 square 

miles, or 144,000 acres, of land through the Treaty of Pine Tree Hill. Three years later, this grant was confirmed by 

the Treaty of Augusta (Pettus 2005:6). By 1764, colonial settlement into the Piedmont areas of both North and 

South Carolina had increased so much that an official boundary was needed between the two states; the Catawba 
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had their traditional lands along the Catawba River surveyed as well and in 1775 the tract appears on Henry 

Mouzon’s Map (Figure 3.2). Colonial expansion and increased settlement in the backcountry required the creation 

of judicial districts beyond Charleston and coastal settlements. In 1769, the region, including the project area, 

became part of the Camden District; York County was created in 1785 (Kovacik and Winberry 1989:7–9; Merrell 

1989:198–201). 

 

Throughout the post-Revolutionary Federal Period, the population of the Catawba declined and they consolidated 

in their 15 square mile area along the Catawba River; at the same time, the white settlement in the area continued 

to increase. The Catawba’s military and economic importance diminished as American settlers, fresh from their 

victory against the British crown, continued their westward expansion. The Catawba began allowing individual 

tribe members to rent their acreage to white settlers through leases with up to 99 year terms (Pettus 2005:8). The 

lease system required the signatures of the tribe headmen on the lease and the state appointed a set of 

commissioners to oversee and approve the documents. Although there were a number of complaints about this 

system, from both the Catawba and the white lessees, the leasing system continued into the nineteenth century. 

Many of the white settlers divided and subleased their land, charging up to 10 dollars per acre for land they had 

leased for only a few cents per acre. The Catawba complained about this practice, seeking restitution and 

payments from the “squatters” (Pettus 2005:30–32). However, while they were still recognized by the South 

Carolina government as a “nation,” in reality they numbered little more than 100 persons (Hudson 1970; Merrell 

1989). By the turn of the nineteenth century, the Catawba were reduced to a subsistence based on farming and 

hunting, supplemented with sales of their traditional pottery and leases of their land to American settlers (Davis 

and Riggs 2004; Hudson 1970; Merrell 1989).  

 

As South Carolina continued to develop and grow throughout the mid-nineteenth century, the state attempted to 

acquire the meager lands that the Catawba still owned. In 1840, the Catawba signed the Treaty of Nation Ford 

with the state of South Carolina, which gave them land near the Cherokee in western North Carolina and a yearly 

stipend in return for their land along the Catawba River. However, South Carolina failed to live up to its agreement 

and there was continued tension between the Catawba and Cherokee. As a result, in 1848 the Catawba requested 

to move west of the Mississippi (Hudson 1970: 64–66). In the following decades the Catawba were essentially a 

people without a home, migrating between North and South Carolina without an official place to reside. In 

addition, they received little to no money from the government of South Carolina for the sale of their land. By 

1850, approximately 100 Catawba were again living on what remained of their traditional land along the Catawba 

River (Hudson 1970; Merrell 1989: 247–257). 

 

During the twentieth century, the Catawba Indian Nation expanded and changed, as it faced the same economic 

and military disruptions as the rest of America. With the urging of the Bureau of Indian Affairs, along with state 

and local governments, the Catawba were encouraged to assimilate into the surrounding community. At the dawn 

of the new century, the census listed only 66 residents living on the Catawba Indian Reservation (US Department 

of Interior 1901). During the mid-twentieth century, many Catawba were assimilated into the larger community. 

They found work in the rapidly increasing textile industry, conducted work for the Works Progress Administration, 

or joined the military during World War II (Brown 1966; Hudson 1970:81-87). Concurrently, the Catawba revived 

and maintained some of their traditions, such as pottery production, while losing others, as when the last native 

speaker of the Catawba language died in the 1950s (Brown 1966). By 1980, the Catawba numbered approximately 

1,300, the majority of whom lived away from the 630-acre reservation. In 1980, the Catawba Nation filed suit 

against the state of South Carolina, claiming that their 1840 treaty had never been ratified by the United States 

Senate, and was therefore invalid. The Catawba claimed that they had legal right to the 144,000 acres that 
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comprised their original reservation established in 1760 (Kovacik and Winberry 1987:62–63). After years of legal 

battles, in 1993 the two sides reached an agreement that restored Catawba federal recognition and provided a 

$50 million cash settlement (Pettus 2005:56). 

3.3 Background Research 

On June 3 and December 18, 2019, a background literature review and records search was conducted at the South 

Carolina Institute of Archaeology and Anthropology (SCIAA) in Columbia. The area examined was a 0.5-mile radius 

around the project area and mitigation site (Figures 3.1 and 3.2). The records examined at SCIAA include a review 

of ArchSite, a GIS-based program containing information about archaeological and historic resources in South 

Carolina. If cultural resources were noted within the 0.5-mile search radius, then additional reports and site forms 

contained at SCIAA and the South Carolina Department of Archives and History (SCDAH) were consulted.  

 
A review of ArchSite for the project area indicated there are two previously recorded archaeological sites, 10 

previously recorded structures, 17 NRHP-eligible structures, one NRHP-eligible historic area, and seven previously 

completed cultural resource surveys within a 0.5-mile radius of the project area (Figure 3.1, Table 3.1). None of the 

archaeological sites, aboveground resources, or historic areas are within the current project area; the NRHP-

eligible historic area is directly adjacent to the boundary of the proposed project area (Figures 1.2 and 1.3). The 17 

NRHP-eligible structures are associated with the community of Red River, located roughly 0.3-mile southeast of 

the eastern edge of the project area; none of the structures are visible from the proposed project area due to the 

topography and existing industrial/urban development between the project area and the resources.  

 

Of the seven previously conducted cultural resource surveys within a 0.5-mile radius of the project area (Bland 

1999; Fletcher and Wagoner 2009; Martin 2016; Norris 2007, 2012, 2017; Wagoner and Fletcher 2010), two have 

covered portions of the proposed project area (Bland et al. 1999; Fletcher and Wagoner 2009). The 1999 survey 

was completed for the South Carolina Department of Transportation (SCDOT) for a proposed interchange 

modification at the I-77/US 21 exit; three archaeological sites and no aboveground resources were identified 

during the 1999 survey and none of the resources are within the current project area (Bland et al. 1999). The 2009 

survey was completed for the SCDOT in association with the Celriver Road widening project (Fletcher and 

Wagoner 2009); no archaeological sites and six aboveground resources were identified during the survey and 

none of these resources are within or adjacent to the current project area (Fletcher and Wagoner 2009). The five 

other surveys did not cover a portion of the current project area.  

 

A review of ArchSite for the mitigation site indicated there are six previously recorded archaeological sites, no 

previously recorded structures, one NRHP-listed resource, one NRHP-eligible resource, and two previously 

completed cultural resource surveys within a 0.5-mile radius of the mitigation site (Figure 3.2, Table 3.2). None of 

the archaeological sites are within the mitigation site, the NRHP-eligible resource is adjacent to the southwestern 

corner of the mitigation site, and a portion of the NRHP-listed resource is within the mitigation site (Figures 1.4 

and 1.5). The two previously completed cultural resource surveys (Nelson 2017 and Norris 2004) do not cover a 

portion of the mitigation site. 
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Table 3.1. Previously recorded cultural resources within a 0.5-mile search radius of the project area. 

Site Number Description Eligibility Source 

38YK0568 Prehistoric lithic and ceramic scatter Not Eligible Wagoner and Fletcher 2010 

38YK0570 
Prehistoric artifact scatter; Historic artifact 

scatter 
Not Eligible Wagoner and Fletcher 2010 

 Arrowhead Dairy, barns, 1927 and 1931 Eligible ArchSite 

1541 Red River Gabled Cottage, 1910 Eligible ArchSite 

1542 Red River Hipped Cottage, 1910 Eligible ArchSite 

1543 Red River Gabled Cottage, 1910 Eligible ArchSite 

1544 Red River Hipped Cottage, 1910 Eligible ArchSite 

1545 Red River Gabled Cottage, 1910 Eligible ArchSite 

1546 Red River Hipped Cottage, 1910 Eligible ArchSite 

1547 Red River Gabled Cottage, 1910 Eligible ArchSite 

1549 House, 1915 Eligible ArchSite 

1550 House, 1910 Eligible ArchSite 

1551 House, 1920 Eligible ArchSite 

1552 House, 1920 Eligible ArchSite 

1553 House, 1920 Eligible ArchSite 

1554 House, 1910 Eligible ArchSite 

1555 House, 1920 Eligible ArchSite 

1556 House, 1910 Eligible ArchSite 

1557 House, 1920 Eligible ArchSite 

1558 House, 1910 Eligible ArchSite 

1559 Temple Baptist Church, 1920 Not Eligible ArchSite 

3027 House, circa 1950 Not Eligible ArchSite 

3766 Celriver Church of God, circa 1960 Not Eligible ArchSite 

3766.01 Celriver Church of God outbuilding, 1960 Not Eligible ArchSite 

3767 Celriver Church of God Parsonage, 1960 Not Eligible ArchSite 

3768 House, 1910 Not Eligible ArchSite 

3769 House, 1910 Not Eligible ArchSite 

3769.01 Outbuilding, 1910 Not Eligible ArchSite 

3770 House, 1910 Not Eligible ArchSite 

3888 AquaSol Building, circa 1963 Not Eligible ArchSite 
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Table 3.2. Previously recorded cultural resources within a 0.5-mile search radius of the mitigation 

site. 

Site Number Description Eligibility Source 

38CS0005 19th century canal Not Eligible ArchSite 

38LA0416 Late Archaic lithic scatter Not Eligible ArchSite 

38LA0469 Prehistoric artifact scatter Not Eligible ArchSite 

38LA0470 Middle Woodland-Mississippian habitation site Not Eligible ArchSite 

38LA0471 Archaic/Woodland/Mississippian habitation site Not Eligible ArchSite 

38LA0474 Middle/Late Woodland artifact scatter Not Eligible ArchSite 

0008 Landsford Canal Listed ArchSite 

0044 Old Stone Graveyard Eligible ArchSite 

 

 
Figure 3.1. ArchSite map showing 0.5-mile search radius of the project area. 
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Figure 3.2. ArchSite map showing 0.5-mile search radius of the mitigation site. 

 

As part of the background research, Henry Mouzon’s (1775) map of North and South Carolina, Mills Atlas maps 

(1825), a 1905 USDA soil survey map of York County, a 1912 USDA soil survey map of Chester County, South 

Carolina Department of Transportation (SCDOT) maps from 1939, 1942, 1951, 1958, 1961, and 1968, a United 

States Geological Survey (USGS) topographic maps from 1968, and aerial maps from 1941, 1950, and 1976 were 

examined for the project area and mitigation site. Mouzon’s map indicates that the project area was located 

within the Catawbaw Nation territory, which was 144,000 acres in size (Figure 3.3). For the mitigation site, 

Mouzon’s map shows the area south of the Catawbaw Nation territory, with multiple landowners in the vicinity of 

the site (Figure 3.3). Mill’s Atlas of York District shows that the project area was still a part of the Catawba Indian 

Land. The project area is located at the intersection of three labeled roadways: a road marked “Old Nation Road” 

to the north, a road labeled as “From York to the River” is present to the west, and a road labeled from “From 

Chester C.H. to Herron Ferry” to the south. A small settlement labeled Catawba Nation is present to the southeast 

(Figure 3.4). Mill’s Atlas of Chester District shows the mitigation site and general vicinity was largely uninhabited, 

the canal has been established to the south of the site along with Land’s Ford, a toll house, Tiovoli, and General 

Davy’s House and Mill (Figure 3.5). 
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Figure 3.3. Portion of Mouzon’s map (1775), showing vicinity of project area and mitigation site. 
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Figure 3.4. Portion of Mills’ Atlas map of York District (1825), showing vicinity of project area. 

 

 
Figure 3.5. Portion of Mills’ Atlas map of Chester District (1825), showing vicinity of mitigation site. 
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The 1905 USDA soil survey map of York County shows the project area is no longer in an area identified as the 

Catawba Indian Lands; the city of Rock Hill had been established to the southeast and a railroad had been 

constructed to the south (Figure 3.6). The 1912 USDA soil survey map of Chester County shows settlement in the 

area around the mitigation site, the community of Rowell had been established to the west, roadways and 

residence were constructed, and Lands Ford remains to the south (Figure 3.7). The 1939 SCDOT map of York 

County shows the increased growth and development of the area surrounding the project area; Eden Terrance had 

been established to the north and the community of Red River had been established to the east, with a population 

of 685 (Figure 3.8). The 1941 aerial map shows that there were three buildings/building complexes within the 

project area, Arrowhead Dairy (3919) was adjacent to the project area, and the surrounding area remained rural 

(Figures 3.9). The 1942 SCDOT map of Chester County shows an increase in rural development around the 

mitigation site, however the mitigation site itself is undeveloped; the Old Stone Graveyard is depicted on the map 

and the roadways have similar configurations to their current routes (Figure 3.10). 

 

The 1950 aerial map of the project area shows a similar setting to the 1941 aerial; however, one of the structures 

appears to have been removed or demolished (Figure 3.11). The 1951 SCDOT map of York County shows the 

further growth of the surrounding lands around the project area, with the corporate boundaries of Rock Hill 

expanding to the west and multiple buildings within Red River present to the east; no structures are present within 

the project area (Figure 3.12). The 1958 SCDOT map of Chester County shows the mitigation site in an 

undeveloped area east of the community of Rowell, with the Old Stone Graveyard adjacent to the site (Figure 

3.13). The 1961 SCDOT map of York County shows basically the same setting surrounding the project area as ten 

years earlier, along with one structure along the western boundary (Figure 3.14). The 1968 USGS Rock Hill East 

topographic map depicts industrial buildings to the southwest and residential development to the northwest of 

the project area; an outbuilding off a dirt road is present the along the western boundary and a transmission line 

is present in the eastern portion of the project area (Figure 3.15). The 1968 SCDOT map of Chester County shows 

the same setting surrounding the mitigation site as in 1958, with the exception of the Landsford Canal Recreation 

Center having been created to the south (Figure 3.16). The 1968 USGS Catawba topographic map depicts Rowell 

to the west of the mitigation site with no structures or development within the site itself (Figure 3.17). The 1976 

aerial map of the project area shows that the neighborhood adjacent to the project area was being developed, a 

second structure in the project area is no longer shown on the map, and I-77 has been constructed (Figure 3.18). 
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Figure 3.6. Portion of 1905 USDA soil survey map of York County, indicating vicinity of the project 

area. 

 

  

Figure 3.7. Portion of 1912 USDA soil survey map of Chester County, indicating vicinity of the 

mitigation site. 

 



Cultural Resource Investigations 

Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

January 2020 40 

 

  
Figure 3.8. Portion of 1939 SCDOT map of York County, indicating vicinity of the project area. 
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Figure 3.9. Portion of 1941 aerial map showing the project area. 
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Figure 3.10. Portion of 1942 SCDOT map of Chester County, indicating vicinity of the mitigation 

site. 
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Figure 3.11. Portion of 1950 aerial map showing the project area. 
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Figure 3.12. Portion of 1951 SCDOT map of York County, indicating vicinity of the project area. 

 

 
Figure 3.13. Portion of 1958 SCDOT map of Chester County, indicating vicinity of the mitigation 

site. 
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Figure 3.14. Portion of 1961 SCDOT map of York County, indicating vicinity of the project area. 
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Figure 3.15. Portion of Rock Hill East 1968 7.5-minute USGS topographic map, showing the project 

area. 
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Figure 3.16. Portion of 1968 SCDOT map of Chester County, indicating vicinity of the mitigation 

site. 

 

 
Figure 3.17. Portion of Catawba 1968 7.5-minute USGS topographic map, showing the location of the 

mitigation site. 
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Figure 3.18. Portion of an aerial from 1976 showing the location of the project area. 
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4.0 Methods 

4.1 Archaeological Field Methods  

Fieldwork for the project was conducted from July 8 through 12, 2019, October 15, 2019, and January 6 through 

10, 2020. The field methods include both pedestrian survey and shovel testing. Shovel tests were at least 30 cm by 

30 cm and excavated to sterile subsoil or 80 cm below surface (cmbs), whichever was encountered first. Soil from 

the shovel tests was screened though ¼-inch wire mesh and soil colors were determined through comparison 

with Munsell Soil Color Charts. If sites were identified, they would be located using a GPS unit and plotted on 

USGS 7.5 minute topographic maps. Artifacts recovered during the survey were organized and bagged by site and 

relative provenience within each site. 

 

Site boundaries were determined by excavating shovel tests at 15-m intervals radiating out in a cruciform pattern 

from positive shovel tests or surface finds at the perimeter of each site. Sites were recorded in the field using field 

journals and standard S&ME site forms and documented using digital imagery and detailed site maps. State site 

forms were filled out and submitted to SCIAA once fieldwork was complete. For purposes of the project, an 

archaeological site is defined as an area yielding three or more historic or prehistoric artifacts and/or an area with 

visible or historically recorded cultural features (e.g., shell middens, rockshelters, chimney falls, brick walls, piers, 

earthworks, etc.). An isolated find is defined as yielding less than three historic or prehistoric artifacts. 

 

Specifically for the project area, pedestrian survey was conducted in the approximately 122.2 acres that contained 

slope greater than 15 percent or was disturbed by urban development/utilities; no survey was completed in 

approximately 66.2 acres where I-77, construction associated with I-77, and excessive disturbance associated with 

residential and industrial development was present; and the remaining approximately 146.6 acres were 

systematically shovel tested. Figure 4.1 shows where the different survey methods were used within the project 

area. 

 

For the mitigation site, the LOD was both pedestrian surveyed and systematically shovel tested. Pedestrian survey 

was conducted in approximately 75 acres around the streams where slope greater than 15 percent and the 

remaining approximately 54.1 acres and 1.4 miles of proposed roadways were systematically shovel tested. Figure 

4.2 shows where the different survey methods were used within the mitigation site. 

4.2 Architectural Survey 

In addition to the archaeological survey, an architectural survey was conducted to determine whether the 

proposed project would affect aboveground National Register listed or eligible properties within and surrounding 

both the project area and the mitigation site. Previously recorded NRHP-listed and eligible resources within the 

two areas and within a 0.5-mile search radius were examined and effects of the project on the resources were 

assessed. Existing aboveground resources within the project area and within a 0.5-mile search radius of the project 

area were examined for National Register eligibility using the criteria established by the U.S. Department of the 

Interior and the National Park Service and previously recorded aboveground resources were revisited. Previously 

unrecorded resources 50 years or older in the area surrounding the project area were digitally photographed and 

marked on the applicable USGS topographic quadrangle maps. State resource forms were filled out and 

submitted to SCDAH once fieldwork was complete.  
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A drone/balloon survey was also completed in order determine if the proposed 120-ft tall structure would be 

visible from Arrowhead Dairy. A drone was flown with three red balloons to a height of 120-ft at two possible 

building locations and S&ME staff took photographs from Arrowhead Dairy toward the two locations.  

4.3 Laboratory Methods 

Artifacts recovered during the survey were cleaned, identified, and analyzed using the techniques summarized 

below. Following analysis, artifacts were bagged according to site, provenience, and specimen number. Acid-free 

plastic bags and artifact tags were used for curation purposes.  

 

Lithic artifacts were initially identified as either debitage or tools. Debitage was sorted by raw material type and 

size graded using the mass analysis method advocated by Ahler (1989). When present, formal tools were classified 

by type, and metric attributes (e.g., length, width, and thickness) were recorded for each unbroken tool. Projectile 

point typology generally followed those contained in Coe (1964) and Justice (1987).  

 

Historic artifacts were separated by material type and then further sorted into functional groups. For example, 

glass was sorted into window, container, or other glass. Maker’s marks and/or decorations were noted to ascertain 

chronological attributes using established references for historic materials, including Noel Hume (1970), South 

(1977), and Miller (1991).  

 

The artifacts, field notes, maps, photographs, and other technical materials generated as a result of this project will 

be temporarily curated at the S&ME office in Columbia, South Carolina. After conclusion of the project, S&ME will 

transfer the artifacts and relevant notes to a curation facility meeting the standards established in 36 CFR Part 79, 

Curation of Federally-Owned and Administered Archaeological Collections. 

4.4 National Register Eligibility Assessment  

For a property to be considered eligible for the NRHP it must retain integrity of location, design, setting, materials, 

workmanship, feeling, and association (National Register Bulletin 15:2). In addition, properties must meet one or 

more of the criteria below: 

 

A. are associated with events that have made a significant contribution to the broad patterns of our 

history; or 

B. are associated with the lives of persons significant in our past; or 

C. embody the distinctive characteristics of a type, period, or method of construction, or that represent 

the work of a master, or possess high artistic values, or that represent a significant and distinguishable 

entity whose components may lack individual distinction; or 

D. have yielded or may be likely to yield information important in history or prehistory. 

The most frequently used criterion for assessing the significance of an archaeological site is Criterion D, although 

other criteria were considered where appropriate. For an archaeological site to be considered significant, it must 

have potential to add to the understanding of the area’s history or prehistory. A commonly used standard to 

determine a site’s research potential is based on a number of physical characteristics including variety, quantity, 

integrity, clarity, and environmental context (Glassow 1977). All of these factors were considered in assessing a 

site’s potential for inclusion in the NRHP.   



Cultural Resource Investigations 

Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

January 2020 53 

5.0 Results 

The cultural resource investigation of the project area and the mitigation site was conducted July 8 through 12, 

2019, October 15, 2019, and January 6 through 10, 2020. As a result of the investigations, 12 archaeological sites 

(38YK607 through 38YK612 and 38CS425 through 38CS430), 11 isolated finds (IF-1 through IF-3 in the project 

area and IF-1 through IF-8 in the mitigation site), three previously evaluated aboveground resources (SHPO site 

number 3919 – Arrowhead Dairy; SHPO site number 0044 – Old Stone Graveyard; SHPO site number 0008 – 

Landsford Canal) were revisited, and three newly recorded aboveground resources (SHPO site numbers 3920 

through 3922) were identified (Figures 1.2 through 1.5). Additionally, photographs were taken from the NRHP-

eligible resources associated with the Red River community (SHPO site numbers 1541 through 1558) to verify 

existing viewshed intrusions and a balloon/drone survey was completed to determine the viewshed impacts of the 

project on the NRHP-eligible Arrowhead Dairy. The project area and mitigation site are discussed separately below 

and each of the resources listed above is discussed within the corresponding area in which the resource was 

identified or revisited. 

5.1 Project Area Archaeological Survey Results 

The project area consists of two survey areas, the eastern side of I-77 and the western side of I-77. The eastern 

side of I-77 is disturbed by an industrial development complex and the associated paved roadways and buried 

utility lines, as well as the construction of I-77 and the ongoing development of a residential area, east of the 

industrial park (Figures 5.1 through 5.3). No shovel testing was completed in this portion of the proposed project 

area due to the existing disturbances.  

 

The western portion of the project area is a mix of secondary growth, fallow field, pine trees, and mixed pine and 

hardwood forest (Figures 5.4 through 5.5). Disturbances in this portion of the project area include slope greater 

than 15 percent, poorly drained soils, and construction associated with the transmission line and railroad corridors 

(Figures 5.6 through 5.7). The six archaeological sites (38YK607 through 38YK612) and three isolated finds (IF-1 

through IF-3) are discussed below. 

5.1.1 Site 38YK607 

Site Number: 38YK607 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic isolate; Historic artifact scatter Elevation: 590 ft AMSL 

Components: Unidentified; 19th to 20th century Landform: Hillslope 

UTM Coordinates: E501744, N3868034 (NAD 83) Soil Type: Mecklenburg-Wynott complex 

Site Dimensions: 75 N/S x 30 E/W m Vegetation: Hardwoods 

Artifact Depth: Surface; 0–20 cmbs No. of STPs/Positive STPs:  20/4 

Site 38YK607 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope adjacent to a transmission line corridor (Figures 1.2 and 1.3). The site is located in an area of hardwoods 

and measures approximately 75 m north/south by 30 m east/west; it is bounded by two negative shovel tests to 

each of the cardinal directions (Figures 5.8 and 5.9). 

 

Site 38YK607 was initially recorded during a Cultural Resource Identification Survey (CRIS) for the project; which 

was thought to be the level of work necessary at the beginning stages of the project. Once the CRIS was 

completed and USACE and FHWA involvement was noted, a more intensive survey was necessary, and the site was  
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Figure 5.1. Existing stoplight intersection and disturbance in eastern portion of project area, facing 

east. 

 

 
Figure 5.2. Existing roadway through industrial development in eastern portion of the project area, 

facing northeast. 
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Figure 5.3. Frontage road and disturbance associated with I-77 construction in eastern portion of the 

project area, facing south. 

 

 
Figure 5.4. Typical wooded area in western portion of the project area, facing north. 
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Figure 5.5. View of fallow field in western portion of the project area, facing west. 

 

 
Figure 5.6. Typical area of steep slope in the project area, facing northwest. 
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Figure 5.7. Typical disturbance and vegetation in the transmission line corridor, facing south. 

 

 
Figure 5.8. Overview of site 38YK607, facing south. 
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re-located during the intensive survey. Figure 5.9 shows the CRIS level shovel tests and the intensive survey shovel 

tests as well. 

 

A total of 20 shovel tests were excavated in and around the site; a typical soil profile contained 20 cm of very dark 

grayish brown (10YR 3/2) silty loam, terminating with 10+ cm (20–30+ cmbs) of red (2.5YR 5/6) sandy clay subsoil. 

A total of 11 artifacts were recovered from the site, one prehistoric and 10 historic; three artifacts were collected 

from the surface of the site and the remaining eight came from between 0–20 cmbs in four shovel tests (Appendix 

A). The prehistoric artifact consists of a quartz late stage biface fragment. The historic artifacts include two pieces 

of polychome underglaze decal decorated whiteware, one piece of plain porcelain, four pieces of milk glass, two 

pieces of clear glass, and one galvanized nail. Historic aerial maps show a structure in this location beginning in 

1941, but by 1950 the structure was gone (Figures 3.6 and 3.7); the underglazed decal decorated whiteware dates 

from 1897–present, while the remaining artifacts are not temporally diagnostic. 

 

Site 38YK607 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope adjacent to a transmission line corridor. Given the artifacts were recovered from the surface and plow 

zone of the site, no intact stratigraphy was noted within the shovel tests, the apparent lack of subsurface features 

and no evidence of a structure at the site, it is S&ME’s opinion that the site is not associated with events that have 

made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives of 

significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master, possess high artistic value, or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory or history of the area (Criterion D). As such, site 38YK607 is 

recommended ineligible for inclusion in the NRHP. 

5.1.2 Site 38YK608 

Site Number: 38YK608 NRHP Recommendation: Not Eligible  

Site Type: Historic artifact scatter Elevation: 630 ft AMSL 

Components: 20th Century Landform: Hillslope         

UTM Coordinates: E501386, N3868866 (17N, NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 m N/S x 15 m E/W Vegetation: Secondary growth  

Artifact Depth: Surface No. of STPs/Positive STPs: 7/0  

Site 38YK608 is a twentieth century artifact scatter, located on a hillslope in a transmission line corridor (Figures 

1.2 and 1.3). The site is located in secondary growth, measures approximately 15 m north/south by 15 m 

east/west, and is bounded by two negative shovel tests to the north, south, and east, and the project boundary to 

the west (Figures 5.10 and 5.11).  

 

Seven shovel tests were excavated in and around site 38YK608; a typical shovel test consisted of 10+ cm of dark 

red (2.5YR 3/6) sandy clay subsoil (Figure 5.12). A total of seven pieces of glass (two light green, one clear, one 

milk, one cobalt blue, one solarized/amethyst, and one window) were recovered from the surface of the site 

(Appendix A). No signs of a structure or foundation was present at the site. Historic maps show no structures in 

this location and none of the artifacts are diagnostic. 

 

  



STP 1-3

STP 1-5

STP 2-4

0 15 30

Meters

LEGEND
Surface Scatter
Negative STP
Unexcavated STP
Site Datum
Site Boundary
Project Boundary
Dirt Road

SCALE:

DATE:

PROJECT NUMBER

FIGURE NO.

N

Phase I Cultural Resources Survey

Project Inspector

York County, South Carolina

5.10

4261-19-077

7/23/2019

As Shown

Site Map - 38YK608



Cultural Resource Investigations 

Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

January 2020 61 

 
Figure 5.11. Overview of site 38YK608, facing south. 

 

 
Figure 5.12. Typical shovel test profile at site 38YK608. 
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Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with events 

that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in the 

NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not 

eligible for inclusion in the NRHP under Criterion B. Site 38YK608 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or  

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38YK608 will yield significant information on the history of the area and is 

recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK608 is recommended 

ineligible for inclusion in the NRHP. 

5.1.3 Site 38YK609 

Site Number: 38YK609 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic isolate; Historic artifact scatter Elevation: 630 ft AMSL 

Components: Unidentified; 19th to 20th century Landform: Hillslope 

UTM Coordinates: E501438, N3868773 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 30 N/S x 15 E/W m Vegetation: Secondary growth 

Artifact Depth: Surface No. of STPs/Positive STPs:  14/0 

Site 38YK609 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope within a transmission line corridor (Figures 1.2 and 1.3). The site is located in an area of secondary growth 

and measures approximately 30 m north/south by 15 m east/west; it is bounded by two negative shovel tests to 

each of the cardinal directions (Figures 5.13 and 5.14). 

 

A total of 14 shovel tests were excavated in and around the site; a typical soil profile contained 10 cm of red 

(2.5YR 4/8) silty sand, terminating with 10+ cm (10–20+ cmbs) of dark red (2.5YR 3/6) sandy clay subsoil (Figure 

5.15). A total of seven artifacts were recovered from the surface of the site, one prehistoric and six historic 

(Appendix A). The prehistoric artifact consists of an unidentified quartz contracting stem project point fragment 

(Figure 5.16). The historic artifacts include one piece of plain whiteware, one piece of salt glazed stoneware, three 

pieces of cobalt blue glass, and one piece of brown glass. Historic maps show no structures in this location; the 

plain whiteware dates from 1815–present, while the remaining artifacts are not temporally diagnostic. 

 

Site 38YK609 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope within an existing transmission line corridor. Based on the information presented, it is S&ME’s opinion 

that the site is not known to be associated with events that have made a significant contribution to the broad 

patterns of history and is not eligible for inclusion in the NRHP under Criterion A; the site is not associated with 

the lives of significant persons in the past and is not eligible for inclusion in the NRHP under Criterion B. Site 

38YK609 does not embody the distinctive characteristics of a type, period, or methods of construction; represent 

the work of a master; possess high artistic values; or represent a significant and distinguishable entity whose 

components may lack individual distinction and, therefore, is recommended not eligible for inclusion in the NRHP 

under Criterion C. Given that there is no evidence of a structure at this location, the apparent lack of subsurface 

features, and the lack of intact stratigraphy, it is unlikely that site 38YK609 will yield significant information on the 

prehistory or history of the area and is recommended not eligible for inclusion in the NRHP under Criterion D. As 

such, site 38YK609 is recommended ineligible for inclusion in the NRHP. 
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Figure 5.14. Overview of site 38YK609, facing south. 

 

 
Figure 5.15. Typical shovel test profile at site 38YK609. 
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Figure 5.16. Quartz contracting stem projectile point identified at site 38YK609. 

5.1.4 Site 38YK610 

Site Number: 38YK610 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter; Historic glass isolate Elevation: 630 ft AMSL 

Components: Unidentified; Unidentified Landform: Hilltop 

UTM Coordinates: E501588, N3868289 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 N/S x 15 E/W m Vegetation: Secondary growth 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38YK610 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop within a 

transmission line corridor (Figures 1.2 and 1.3). The site is located in an area of secondary growth and measures 

approximately 15 m north/south by 15 m east/west; it is bounded by two negative shovel tests to each of the 

cardinal directions (Figures 5.17 and 5.18). 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 10 cm of dark 

red (2.5YR 3/6) sandy clay subsoil. A total of nine artifacts were recovered from the surface of the site, eight 

prehistoric and one historic (Appendix A). The prehistoric artifacts consist seven pieces of lithic debitage (five 

quartz and two quartzite); the historic artifact consists of one piece of light green glass. Historic maps show no 

structures in this location and none of the artifacts are temporally diagnostic. 

 

Site 38YK610 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop within a 

transmission line corridor. Based on the information presented, it is S&ME’s opinion that the site is not known to 

be associated with events that have made a significant contribution to the broad patterns of history and is not 

eligible for inclusion in the NRHP under Criterion A; the site is not associated with the lives of significant persons  
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Figure 5.18. Overview of site 38YK610, facing south. 

 

in the past and is not eligible for inclusion in the NRHP under Criterion B. Site 38YK610 does not embody the 

distinctive characteristics of a type, period, or methods of construction; represent the work of a master; possess 

high artistic values; or represent a significant and distinguishable entity whose components may lack individual 

distinction and, therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that 

there is no evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38YK610 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK610 is 

recommended ineligible for inclusion in the NRHP. 

5.1.5 Site 38YK611 

Site Number: 38YK611 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter; Historic glass isolate Elevation: 640 ft AMSL 

Components: Unidentified; Unidentified Landform: Hilltop 

UTM Coordinates: E501459, N3868322 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 N/S x 15 E/W m Vegetation: Hardwoods 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38YK611 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop (Figures 1.2 and 

1.3). The site is located in an area of hardwoods and measures approximately 15 m north/south by 15 m 

east/west; it is bounded by two negative shovel tests to each of the cardinal directions (Figures 5.19 and 5.20). 
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Figure 5.20. Overview of site 38YK611, facing north. 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 5 cm of reddish 

brown (5YR 4/4) silty sand, terminating with 10+ cm (5–15+ cmbs) of dark red (2.5YR 4/8) sandy clay subsoil. A 

total of four artifacts were recovered from the surface of the site, three prehistoric and one historic (Appendix A). 

The prehistoric artifacts consist one quartz scraper and two pieces of lithic debitage (one quatz and one rhyolite); 

the historic artifact consists of one piece of clear glass. Historic maps show no structures in this location and none 

of the artifacts are temporally diagnostic. 

 

Site 38YK611 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop in a wooded 

area. Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with 

events that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in 

the NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not  

eligible for inclusion in the NRHP under Criterion B. Site 38YK611 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38YK611 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK611 is 

recommended ineligible for inclusion in the NRHP. 
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5.1.6 Site 38YK612 

Site Number: 38YK612 NRHP Recommendation: Not Eligible 

Site Type: House site Elevation: 620 ft AMSL 

Components: Early to mid-20th century Landform: Hilltop 

UTM Coordinates: E501534, N3868016 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 75 E/W x 45 N/S m Vegetation: Hardwood/secondary growth 

Artifact Depth: 0–25 cmbs No. of STPs/Positive STPs:  16/3 

Site 38YK612 is an early to mid-twentieth century house site, located on a hilltop in the central portion of the 

project area (Figures 1.2 and 1.3). The site is located in an area of hardwoods and secondary growth and measures 

approximately 75 m east/west by 45 m north/south; it is bounded by two negative shovel tests to each of the 

cardinal directions (Figures 5.21 and 5.22). 

 

A total of 16 shovel tests were excavated in and around the site; a typical soil profile contained 5 cm of reddish 

brown (5YR 4/4) silty sand, terminating with 10+ cm (5–15+ cmbs) of dark red (2.5YR 4/8) sandy clay subsoil 

(Figure 5.23). A total of 37 historic artifacts were recovered from between 0–25 cmbs in three shovel tests. The 

artifacts include three pieces of plain whiteware, three pieces of porcelain (two gold banded and one polychrome 

decal decorated), one piece of lead glazed coarse earthenware, seven pieces of clear glass, 11 pieces of window 

glass, one piece of burnt glass, one glass button, six nails (five cut and one wire), one screw, one staple, one piece 

of unidentified metal, and one piece of brick (Appendix B). In addition to the artifacts, a standing brick chimney 

remains in place along with some pieces of corrugated metal (Figure 5.23). Historic aerials show a structure in this 

location beginning in 1941 and continuing to 1976 (Figures 3.6, 3.7, and 3.11); by the time the 1993 topographic 

map was updated, the structure was gone (Figure 3.14). The plain whiteware dates from 1815 to the present; the 

underglazed decal decorated porcelain dates from 1897–present; the cut nails date from 1790 to present; and the 

wire nails date from 1850 to present. Although the artifacts date from the late eighteenth century to current, the 

historic aerials date the site to the early to mid-twentieth century. 

 

Site 38YK612 is an early to mid-twentieth century house site, located on a hilltop in an area of hardwoods and 

secondary growth. Given that the building has been razed, the apparent lack of subsurface features, and the 

minimal variety and quantity of artifacts recovered from the site, it is S&ME’s opinion that the site is not 

associated with events that have made a significant contribution to the broad patterns of history (Criterion A); is 

not associated with the lives of significant persons in the past (Criterion B); does not embody the distinctive 

characteristics of a type, period, or methods of construction, represent the work of a master, possess high artistic 

value, or represent a significant and distinguishable entity whose components may lack individual distinction 

(Criterion C); and is unlikely to yield significant information on the history of the area (Criterion D). As such, site 

38YK612 is recommended ineligible for inclusion in the NRHP. 
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Figure 5.22. Overview of site 38YK612, facing northeast. 

 

 
Figure 5.23. Typical soil profile at site 38YK612. 
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Figure 5.24. Standing brick chimney at site 38YK612, facing west. 
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5.1.7 Isolated Finds 

Isolated Find 1 (IF-1) consists of a single quartz unidentified stemmed projectile point fragment (Figure 5.25) 

collected from the surface, in an area of mixed pine and hardwoods, at UTM coordinates E501350 N3868397 (NAD 

83) (Figures 1.2 and 1.3). A total of nine shovel tests were excavated at and around the initial surface find at 15- 

and 30-m intervals in each of the cardinal directions. None of the additional shovel tests contained artifacts and 

no other artifacts were identified on the surface. Based on the information presented, it is S&ME’s opinion that the 

site is not associated with events that have made a significant contribution to the broad patterns of history 

(Criterion A), is not associated with the lives of significant persons in the past (Criterion B), does not embody the 

distinctive characteristics of a type, period, or methods of construction; represent the work of a master; possess 

high artistic values; or represent a significant and distinguishable entity whose components may lack individual 

distinction (Criterion C), and is unlikely to yield significant information on the prehistory of the area (Criterion D). 

As such, IF-1 is recommended ineligible for inclusion in the NRHP. 

 

Isolated Find 2 (IF-2) consists of one piece of quartz debitage and one piece of milk glass, found on the surface 

of a dirt road in a transmission line corridor, at UTM coordinates E501446 N3868696 (NAD 83) (Figures 1.2 and 

1.3). A total of nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in 

each of the cardinal directions. None of the additional shovel tests contained artifacts and no other artifacts were 

identified on the surface. Based on the information presented, it is S&ME’s opinion that the site is not associated 

with events that have made a significant contribution to the broad patterns of history (Criterion A), is not 

associated with the lives of significant persons in the past (Criterion B), does not embody the distinctive 

characteristics of a type, period, or methods of construction; represent the work of a master; possess high artistic 

values; or represent a significant and distinguishable entity whose components may lack individual distinction 

(Criterion C), and is unlikely to yield significant information on the prehistory or history of the area (Criterion D). As 

such, IF-2 is recommended ineligible for inclusion in the NRHP. 

 

Isolated Find 3 (IF-3) consists of a single piece of rhyolite debitage found on the surface, in an area of 

hardwoods, at UTM coordinates E501421 N3868383 (NAD 83) (Figures 1.2 and 1.3). A total of nine shovel tests 

were excavated at and around the initial surface find at 15- and 30-m intervals in each of the cardinal directions. 

None of the additional shovel tests contained artifacts and no other artifacts were identified on the surface. Based 

on the information presented, it is S&ME’s opinion that the site is not associated with events that have made a 

significant contribution to the broad patterns of history (Criterion A), is not associated with the lives of significant 

persons in the past (Criterion B), does not embody the distinctive characteristics of a type, period, or methods of 

construction; represent the work of a master; possess high artistic values; or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C), and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-3 is recommended ineligible for 

inclusion in the NRHP. 
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Figure 5.25. Stemmed projectile point fragment found at IF-1. 

5.2 Project Area Architectural Survey Results 

As part of the cultural resources intensive survey, a historic architecture survey was undertaken to identify 

resources greater than 50 years of age within a 0.5-mile radius of the proposed project area. Historic maps and 

aerial photographs were consulted to identify areas that were likely to have aboveground resources greater than 

50 years of age. These areas, along with accessible public roads, were visited during the survey and photographs 

were taken of each resource older than 50 years. One previously evaluated aboveground resource (SHPO site 

number 3919 – Arrowhead Dairy) was revisited and three newly recorded aboveground resources (SHPO site 

numbers 3920 through 3922) were identified (Figures 1.2 and 1.3). Additionally, photographs were taken from the 

NRHP-eligible resources associated with the Red River community (SHPO site numbers 1541 through 1558) to 

verify existing viewshed intrusions. 

5.2.1 Arrowhead Dairy (SHPO site number 3919) 

Arrowhead Dairy (SHPO site number 3919), located at 2258 Nations Ford Road, is a house and former dairy farm 

complex that is adjacent to and within the northwestern portion of the proposed project area (Figures 1.2 and 1.3). 

In 2018, a Preliminary Information Form (PIF) was submitted to the South Carolina SHPO to evaluate the NRHP 

eligibility of the Arrowhead Dairy; the PIF includes two early twentieth century barns that were part of the post-

World War I dairy operations at Arrowhead Farm and the associated acreage, which covers approximately eight 

acres on two tax parcels. The PIF also notes that a nineteenth century farmhouse stands on the property but that it 

was significantly altered in the 1960s. In March 2018, the SHPO determined that Arrowhead Dairy is eligible for the 

NRHP under Criterion A, for its association with dairy farming in South Carolina, and under Criterion C, for the 

unique stone construction of the 1927 milk barn and the 1931 hay barn (Virginia Harness, SHPO, to Hiram 

Hutchinson III, letter, 21 March 2018).  
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S&ME revisited Arrowhead Dairy during the current survey. Although currently located on three separate tax 

parcels, the Arrowhead Dairy house (Hutchison House) and the associated agricultural and domestic outbuildings 

represent the longstanding Hutchison family ownership of the property and its operation as a farm, particularly as 

a dairy farm in the post-World War I period. The Arrowhead Dairy house (SHPO site number 3919.01) is located 

approximately 500 feet from the proposed project boundary and approximately 200 feet south of Nations Ford 

Road; associated with the house are six domestic and agricultural outbuildings located south and southeast of the 

house, closer to the proposed project area (Figures 1.2, 1.3, 5.26).  

The house (SHPO site number 3919.01) is a nineteenth century I-house form, which was common for rural farm 

residences during the late 1800s and early 1900s, that has undergone significant expansion and alteration, 

primarily during the mid- to late twentieth century (Figures 5.27 through 5.31). The main section of the house, 

which has a side-gabled roof and rests on a brick foundation, appears to have been five bays wide, although 

based on the differences in window size openings and spacing it is possible that at least the eastern bay, and 

potentially the western bay, were later additions (Figure 5.27). The centrally located door has a five-light transom 

and three-light sidelights; it is flanked by two single nine-over-nine, double-hung, vinyl sash windows on either 

side. The upper story has a central door, opening to a small balcony with simple balustrade, flanked by two single 

eight-over-eight, double-hung, vinyl sash windows on either side. A monumental, three-bay, gabled porch that is 

supported by fluted metal columns has been added to the front façade, likely during the mid-twentieth century; 

applied dentil molding is located along the raking cornice and porch entablature (Figure 5.28). On the west 

elevation, which is one bay deep, the ground floor window has been replaced with a large 24-pane, vinyl framed 

picture window, while the second story window is a single eight-over-eight, double-hung, vinyl sash window 

(Figure 5.29). A single story, gabled addition, with single six-over-six, double-hung, vinyl sash windows, has been 

attached to the southwest corner of the house.  

On the eastern elevation, a one-bay, two-story, side-gabled addition has been added to the main house; a 

formerly exterior stone chimney, that may date to the early twentieth century based on the similar construction to 

the early twentieth century barns, is visible at the junction of the main house and the addition (Figure 5.30). The 

east elevation is two bays deep, with two single eight-over-eight, double-hung, vinyl sash windows on the upper 

story; on the lower story, a single eight-over-eight, double-hung, vinyl sash window is located in the northern bay 

and the southern bay is covered by the attachment of a single story, gabled addition, which has single six-over-six, 

double-hung, vinyl sash windows. A large, two-story, gabled rear ell addition has been attached to the south 

elevation of the house, roughly centered in the original main house structure (Figure 5.31). This elevation has 

single eight-over-eight, double-hung, vinyl sash windows, and single and paired six-over-six, double-hung, vinyl 

sash windows. Along the west side of the rear addition, a brick chimney is visible. A shed-roofed porch spans the 

rear elevation of the house and extends to attach to the later addition, where it creates an open parking area that 

is supported by decorative metal posts. The house has a vinyl siding exterior and a composition shingle roof.  

Based on aerial photographs of the property from the early to mid-1900s, the eastern addition had been built by 

1941, but the porch and two-story rear addition do not appear to have been constructed until after 1965, 

although they’re clearly visible on the 1973 and 1983 aerial photographs (Figures 3.6, 3.7, 5.32 through 5.34). The 

house has undergone significant modern alterations and has lost its integrity of design, materials, workmanship, 

and feeling, as well as its setting, since the area around it has changed from rural farmland to developed.  
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Figure 5.26. Aerial photograph, showing location of Arrowhead Dairy structures. 

 

 
Figure 5.27. Arrowhead Dairy, house (SHPO survey number 3919.01), facing south. 

 

3919.01 - House 3919.02 – Stone Well 

3919.03 - Shed 

3919.04 – Milk Barn 

3919.05 – Hay Barn 

3919.06 - Barn 
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Figure 5.28. Arrowhead Dairy, house (SHPO survey number 3919.01), porch detail, facing south. 

 

 
Figure 5.29. Arrowhead Dairy, house (SHPO survey number 3919.01), facing east. 
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Figure 5.30. Arrowhead Dairy, house (SHPO survey number 3919.01), facing southwest. 

 

 
Figure 5.31. Arrowhead Dairy, house (SHPO survey number 3919.01), facing northwest. 
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Figure 5.32. USGS aerial photograph (1965), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 

 

 
Figure 5.33. USGS aerial photograph (1973), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 
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Figure 5.34. USGS aerial photograph (1983), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 

 

Southeast of the house is a stone well (SHPO site number 3919.02) which appears to be of similar construction to 

the early twentieth century barns and was likely built around the same period, dating it to the late 1920s to early 

1930s. The well is roughly square, of stone masonry construction, with a wooden cap (Figures 5.35 and 5.36). At 

the eastern corner of the well is a rectangular box area. The well sits on a concrete pad, beneath an open gabled 

shelter that is supported by rough round posts; the roof is covered with standing-seam metal. The masonry on the 

well has apparently undergone repairs with modern cement mortar, specifically along the top, under the cap. 

Southwest of the house is a gabled brick masonry shed (SHPO site number 3919.03), which may have originally 

been used as a smokehouse or food storage area (Figures 5.37 through 5.40). The shed is of American common 

bond masonry construction, with a central doorway on the east elevation. The upper portion of the gable end is 

covered with standing-seam metal roofing, as is the roof of the structure, which has visible raftertails. The floor of 

the shed is currently poured concrete, although this is a later treatment and the original floor may have been dirt.  

The brick of the shed appears to date the shed to the mid- to late nineteenth century, contemporaneous with the 

house. Although currently used as a shed, the building was likely originally a domestic or agricultural outbuilding 

associated with meat preparation or food storage. 

South of the house are a 1927 milk barn (SHPO site number 3919.04) and a 1931 hay barn (SHPO site number 

3919.05); these two barns were evaluated by the SHPO in the 2018 PIF for Arrowhead Dairy and were determined 

to be eligible for the NRHP under Criteria A and C. The milk barn is a single story, random rubble stone masonry 

structure, with beaded mortar joints (Figures 5.41 through 5.45). The western half of the milk barn is an enclosed 

structure, with a central doorway flanked by a single window on either side; the eastern side was originally open 

on the north elevation, likely to allow easy entry and exit for the dairy cattle, but is currently enclosed with 
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Figure 5.35. Arrowhead Dairy, stone well (SHPO survey number 3919.02), facing south. 

 

 
Figure 5.36. Arrowhead Dairy, stone well (SHPO survey number 3919.02), facing north. 
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Figure 5.37. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing west. 

 

 
Figure 5.38. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing north. 
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Figure 5.39. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing southeast. 

 

 
Figure 5.40. Arrowhead Dairy, shed (SHPO survey number 3919.03), interior, facing southwest. 
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Figure 5.41. Arrowhead Dairy, milk barn (SHPO survey number 3919.04) and hay barn (SHPO 

survey number 3919.05), facing south. 

 

 
Figure 5.42. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing southwest. 
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Figure 5.43. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing east. 

 

 
Figure 5.44. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing west. 
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Figure 5.45. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing northwest. 

 

plywood panels (Figure 5.42). A dated cornerstone is located on the northern elevation, as is a white stone 

arrowhead centered within the gable end of the barn. Along the west elevation is the remains of a six-over-six, 

double-hung, wooden sash window and an entry door, while the eastern elevation has a pair of two-pane, 

horizontal sliding windows on the upper portion of the wall surface, toward the rear of the building (Figures 5.43 

and 5.44). The southern elevation has an off-center door and two window openings, as well as a stone masonry 

chimney that is pulling away from the wall surface and has been shored with wooden and metal bracing (Figure 

5.45). The interior of the barn is mostly open, with stucco covering a large portion of the interior walls and a 

fireplace along the south wall of the milking room (Figures 5.46 through 5.48).  

The hay barn is oriented perpendicular to the milk barn, with the gable ends on an east-west access; it is also of 

random rubble stone masonry construction with beaded mortar joints, a carved and dated cornerstone, and a 

white stone arrowhead centered in the gable end of the west elevation (Figures 5.49 through 5.51). The western 

elevation has a central doorway, which is currently enclosed with a modern garage door; it is flanked by a single 

six-pane casement window on either side (Figure 5.49). The side elevations of the hay barn reveal that it is actually 

two separate buildings with slightly different roof heights that are connected (Figures 5.49 and 5.50). The western 

portion of the south elevation has a shed-roofed open projection that is supported by square posts and has five 

twelve-pane, wooden frame casement windows beneath it; the eastern portion has an entry door and four six-

pane, wooden frame casement windows. The north elevation has window and door openings arranged the same 

as the south elevation, with no shed-roofed extension. The east elevation was originally an open bay with three 

sections and a loft opening on the upper story, but the two side sections have been covered with standing-seam 

metal roofing used as siding; the gable end is covered with horizontal wooden siding (Figure 5.51). The interior of 

the hay barn is mostly open and is currently used for storage (Figures 5.52 through 5.54). Both the milk barn and 
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Figure 5.46. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing north. 

 

 
Figure 5.47. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing south. 
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Figure 5.48. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing east. 

 

 
Figure 5.49. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing northeast. 
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Figure 5.50. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing west. 

 

 
Figure 5.51. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing west. 
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Figure 5.52. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, facing southeast. 

 

 
Figure 5.53. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, facing west. 
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Figure 5.54. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, roof trusses.  

 

hay barn have standing seam metal roofing and visible raftertails along the eaves. South of the hay barn is a small, 

metal silo (SHPO site number 3919.06). The silo is cylindrical, with curved steel panels and it currently has no roof 

structure (Figure 5.55). Based on its construction materials and form, the silo likely dates to the 1930s and was 

constructed in conjunction with the hay barn, to serve as storage for feed materials.  

East of the house and other outbuildings is a storage barn (SHPO site number 3919.07) that dates to 1935 (Figures 

5.56 through 5.57). Like the milk barn and hay barn, the storage barn is of random rubble stone masonry 

construction with beaded mortar joints, a carved and dated cornerstone, and a stone arrowhead on the upper 

story of the northern elevation. The south elevation of the barn has a central double doorway, with a loft-level 

window opening above it; the upper portion of the gable end is enclosed with open horizontal wooden siding, to 

allow for ventilation (Figure 5.56). The side elevations are asymmetrical in their arrangement of openings, with four 

window openings on the west elevation and five openings on the east elevation; the majority of the window 

openings have been covered on the interior with plywood, although frames of two-pane, casement windows are 

visible on the west elevation (Figures 5.57 and 5.58). The northern façade of the barn is being encroached upon by 

vegetation; it has a double entry door centered on both the upper and lower levels and symmetrical two-pane 

wooden window frames flanking the lower level door (Figure 5.59). It also has the wooden siding at the upper 

reaches of the gable, to allow ventilation. Like the milk barn and the hay barn, the storage barn has visible 

raftertails and a standing-seam metal roof.  

Although a large amount of property associated with the former Arrowhead Dairy remains within the three parcels 

that contain the farm building, which together contain approximately 215 acres, most of the landscape features 

associated with the property’s agricultural period, both as a dairy and before, have disappeared. The open 

pastures that are visible in the mid-twentieth century aerial photographs (Figures 3.6, 3.7, and 5.32) have been 

allowed to reforest and the open landscape necessary for dairy farming is no longer extant. Therefore, no 

landscape features associated with the Arrowhead Dairy were recorded during this survey. 
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Figure 5.55. Arrowhead Dairy, silo (SHPO survey number 3919.06), facing north. 

 

 
Figure 5.56. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing northwest. 

 



Cultural Resource Investigations 

Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

January 2020 94 

 
Figure 5.57. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing northeast. 

 

 
Figure 5.58. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing southwest. 
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Figure 5.59. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing southeast. 

 

Two of the Arrowhead Dairy structures, the milk barn and hay barn (SHPO site numbers 3919.04 and 3919.05) 

were determined eligible for the NRHP within the last two years and remain extant; S&ME concurs with the 

eligibility determination for these two Arrowhead Dairy structures. Additionally, S&ME recommends that the 

masonry shed (SHPO site number 3919.03), the metal silo (SHPO site number 3919.06), and the 1935 storage barn 

(SHPO site number 3919.07) are also eligible for inclusion in the NRHP under Criterion A, for their association with 

the Arrowhead Dairy, as additional representative structures from the early twentieth century rise in dairy farming 

in South Carolina, and under Criterion C, for their method of construction, as the brick masonry, stone masonry, 

and metal construction are each representative of the time period and function of these outbuildings. 

Balloon Survey 

On January 8, 2020, S&ME completed a drone/balloon survey to determine if the viewshed of Arrowhead Dairy 

would be adversely affected by the construction of the complex associated with Project Inspector. S&ME flew a 
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drone, with three red balloons attached, to a height of 120 feet, the tallest point of the proposed complex, at two 

locations where the proposed building may be located (Figures 5.60 and 5.61). 

Location 1 

Location 1 is located approximately 0.4-mile south southeast of Arrowhead Dairy, in an area where the proposed 

building complex will be placed (Figure 5.60). Location 1 is at an elevation of 580 ft AMSL, which is 70 ft lower than 

Arrowhead Dairy, which is at an elevation of 650 ft AMSL. Due to the distance of the location from the resource, the 

change in elevation, and the vegetation surrounding the resource, the balloons and drone were not visible from 

Arrowhead Dairy (Figures 5.62 and 5.63). 

Location 2 

Location 2 is located approximately 0.25 mile southeast of Arrowhead Dairy in an area where the proposed 

building complex will be placed (Figure 5.60). Location 2 is at an elevation of 620 ft AMSL, which is 30 ft lower than 

Arrowhead Dairy, which is at an elevation of 650 ft AMSL. Due to the distance from the resource, the change in 

elevation, and the vegetation surrounding the resource, the balloons and drone were not visible from Arrowhead 

Dairy (Figures 5.64 and 5.65). 

Recommendations for Arrowhead Dairy  

Construction on the proposed site has the potential to affect the NRHP-eligible structures of the Arrowhead Dairy. 

One of the parcels that contain Arrowhead Dairy structures abuts the current project area, one is less than 150 feet 

from the project area boundary, and the third parcel, which contains the 1935 storage barn (SHPO site number 

3919.07), is part of the proposed project area. The drone/balloon survey indicated that the project, as currently 

planned will not have an adverse effect on the viewshed of the NRHP-eligible structures. However, other effects 

remain possible. Therefore, S&ME recommends that the 1935 storage barn be retained on the property and 

avoided during construction activities. Additionally, the storage barn and the other eligible buildings may be 

indirectly affected by construction traffic and vibrations. S&ME recommends that construction traffic access the 

project area via a route away from the Arrowhead Dairy structures, that low-vibration construction methods be 

employed during site work in the project area. If these measures to minimize effects are incorporated into the 

project plans, the project would have no adverse effect on the NRHP-eligible Arrowhead Dairy structures. If 

construction traffic cannot avoid the Arrowhead Dairy for project access, low-vibration construction methods 

cannot be employed, or the storage barn cannot be avoided, additional consultation may be necessary with the 

SHPO and other consulting parties to minimize or mitigate potential adverse effects. Additionally, if project plans 

change and the height or location of the proposed complex structure changes, additional consultation with the 

SHPO will be necessary. 
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Figure 5.61. Image of drone and balloons in flight. 

 

 
Figure 5.62. Looking toward Location 1 from Arrowhead Dairy, facing south southeast. 
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Figure 5.63. Zoomed in image looking toward Location 1 from Arrowhead Dairy, facing south 

southeast. 

 

 
Figure 5.64. Looking toward Location 2 from Arrowhead Dairy, facing southeast. 
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Figure 5.65. Zoomed in image looking toward Location 2 from Arrowhead Dairy, facing southeast. 

5.2.2 Hutchinson Place (SHPO site number 3920) 

The Hutchinson Place neighborhood (SHPO site number 3920) is located northwest of the proposed project area 

(Figures 1.2 and 1.3). It is bounded on the south by Nations Ford Road, on the north by Eden Terrace, and on the 

east and west by Blossom Drive; also within the neighborhood are Arrowhead Drive, Cornwell Drive, Quail Drive, 

and Shamrock Court (Figure 5.66). Currently, the neighborhood includes 77 residential structures, located along 

curvilinear streets. Hutchinson Place was originally platted in 1964, on former Hutchinson family lands. 

Construction began on houses shortly after it was platted and continued through the early 2000s; by 1973 there 

were 25 residences completed within the neighborhood and three years later there were 30 (Figures 3.10, 3.11, 

and 5.67 through 5.69). The houses in the southern and eastern portions of the neighborhood were the most 

recently constructed.  

Curvilinear subdivision, while not unique to the mid-twentieth century, became a popular design choice for Post 

World War II residential neighborhoods. As the demand for single family housing increased, the layouts of these 

new clusters of housing was influenced by the minimum property requirements set forth by the Federal Housing 

Authority (FHA) and the Community Builder’s Handbook of the Urban Land Institute. The preferred standards of 

the FHA, which was responsible for financing and low-cost mortgages for new homeowners, stressed integration 

of topographic and natural features into subdivision landscapes, wide enough streets to accommodate traffic,  
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Figure 5.66. Aerial photograph, showing Hutchinson Place (SHPO survey number 3920) and example architectural styles 

within the subdivision (SHPO survey numbers 3920.01 through 3920.07). 
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Figure 5.67. U.S. Air Force aerial photograph, 1964, showing Hutchinson Place (SHPO survey 

number 3920). 

 

 
Figure 5.68. USGS. aerial photograph, 1965, showing Hutchinson Place (SHPO survey number 3920). 
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Figure 5.69. USGS. aerial photograph, 1973, showing Hutchinson Place (SHPO survey number 3920). 

 

avoidance of sharp corners and dangerous intersections, and large lots. By 1947, these standards were 

incorporated into the Urban Land Institute’s first handbook, which was the most widely used community planning 

resource of the time (Ames and McClelland 2002). For post-World War II residential subdivisions, significant 

landscape and planning features included driveways, sidewalks, curb cuts, street trees, street patterns, parking 

patterns, open spaces, setbacks, building placement, and building orientation. Hutchinson Place conforms with the 

standard planning concepts for residential subdivisions that were popular during the mid-1960s, including large 

lots, curving streets, mature vegetation, deep setbacks, and houses generally oriented laterally to the streets 

(Figures 5.70 through 5.72).  

Within the Hutchinson Place neighborhood there are a number of different house styles and plans, although they 

generally conform to three broad categories: rectangular plan Ranch houses, U-shaped Ranch houses, and two-

story Colonial Revival houses. The rectangular plan Ranch-style residences are divided into two subgroups, those 

with hipped roofs and those with side-gabled roofs. An example of a hip-roofed rectangular Ranch is located at 

2272 Eden Terrace (SHPO site number 3920.01), which dates to pre-1965 (Figure 5.73). The house is brick veneer, 

with an off-center front door located beneath a hip-roofed portico; the fenestration includes two-over-two, 

wooden sash windows and a tripartite picture window. A garage is integrated into the western side of the house, 

beneath the main roofline. Side-gabled rectangular plan Ranches are the most common type of house style within 

the neighborhood, with examples located at 2270 Blossom Drive (SHPO site number 3920.02) and 967 Arrowhead 

Drive (SHPO site number 3920.03), both pre-1968 structures with brick veneer exteriors (Figures 5.74 and 5.75). 

The house at 2270 Blossom Drive has an inset front door, along with single and paired six-over-six, wooden sash 

windows and a curved bay window. The house at 967 Arrowhead Drive is a stylized Ranch, with Colonial Revival 

detailing, including a gabled portico supported by Tuscan columns; there is an off-center door and the windows 

are single six-over-six, wooden sash windows with wooden panels beneath.  
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Figure 5.70. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing south. 

 

 
Figure 5.71. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing north. 
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Figure 5.72. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing north. 

 

 
Figure 5.73. House at 2272 Eden Terrace (SHPO survey number 3920.01), facing south. 
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Figure 5.74. House at 2270 Blossom Drive (SHPO survey number 3920.02), facing east. 

 

 
Figure 5.75. House at 967 Arrowhead Drive (SHPO survey number 3920.03), facing southwest. 
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Two examples of U-shaped Ranch-style houses, with cross-gabled rooflines, are located at 2304 Eden Terrace 

(SHPO site number 3920.04) and 2283 Blossom Drive (SHPO site number 3920.05), both pre-1973, with brick 

veneer (Figures 5.76 and 5.77). The house at 2304 Eden Terrace has an inset front door and two front-gabled 

projections; the fenestration includes paired one-over-one, vinyl sash windows. The house at 2283 Blossom Drive 

also has an inset door and two front-gabled projections; the windows are single and paired six-over-six, vinyl 

sashes. A screen room has been added to the west side and a garage has been attached via a breezeway. The 

two-story, Colonial Revival residences, which were between 1964 and 1973, are the second most common type of 

house, including those located at 960 Arrowhead Drive (SHPO site number 3920.06) and 923 Arrowhead Drive 

(SHPO site number 3920.07) (Figures 5.78 and 5.79). The house at 960 Arrowhead Drive has a brick veneer exterior 

and a symmetrical front elevation, with central door located beneath a gabled portico; the windows are paired six-

over-six, vinyl sashes, with a single six-over-six, vinyl sash above the door. A screened addition is located on the 

south elevation and a single story, side-gabled extension on the north elevation. The house at 923 Arrowhead 

Road is also brick veneer, with a central door beneath a hip-roofed portico; the windows are paired six-over-six, 

vinyl sashes, with a single six-over-six, vinyl sash above the door. Single story wings are located on both the north 

and south elevations.  

Although Hutchinson Place (SHPO survey number 3920) is an example of a mid-twentieth century residential 

subdivision that was platted with a commonly used curvilinear plan and it contains good examples of both Ranch 

and Colonial Revival style residences, the continued construction of modern houses within the neighborhood into 

the early 2000s and the alterations, including replacement windows, to some of the original houses have 

compromised the neighborhood’s integrity of design, materials, and feeling; the increased commercial 

development on the surrounding lands has altered the setting. Therefore, S&ME recommends Hutchinson Place 

(SHPO survey number 3920) as ineligible for inclusion in the NRHP; additionally, none of the individual properties 

are significant examples of a particular architectural style or are associated with important people, events, or 

patterns of history and are not recommended as individual eligibility for the NRHP.  

5.2.3 Commercial Building (SHPO survey number 3921) 

SHPO survey number 3921 is a commercial building located at 520 Mt. Gallant Road, approximately 365 feet west 

of the proposed project area (Figures 1.2 and 1.3). The building is a circa 1970, rectangular, metal frame 

commercial building (Figure 5.80). The building has a low-pitched, front-gabled roofline and a three-bay, gabled 

portico that is supported by metal posts. The central entry door has a broken pediment surround; it is flanked by 

four one-over-one, double-hung, vinyl sash windows on either side. The south elevation has a shed-roofed porch, 

with a concrete floor and triangular metal post supports, that shades a garage door bay. The exterior of the 

building is covered with vertical metal siding. The building was constructed between 1968 and 1973, based on 

USGS topographic maps and historic aerial photographs (Figures 3.10, 3.11, and 5.69). The building is a common 

mid- to late twentieth century commercial structure that does not represent a significant event or period of 

history; it is not associated with a significant person; it is not an example of a particular architectural style or 

method of construction; and it will not increase the knowledge of history or construction methods. Therefore, 

S&ME recommends the commercial building (SHPO survey number 3921) as ineligible for inclusion in the NRHP.  
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Figure 5.76. House at 2304 Eden Terrace (SHPO survey number 3920.04), facing southeast. 

 

 
Figure 5.77. House at 2283 Blossom Drive (SHPO survey number 3920.05), facing north. 
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Figure 5.78. House at 960 Arrowhead Drive (SHPO survey number 3920.06), facing east. 

 

 
Figure 5.79. House at 923 Arrowhead Drive (SHPO survey number 3920.07), facing southwest. 
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Figure 5.80. Commercial Building (SHPO survey number 3921), facing north. 

5.2.4 Southern Railway Corridor (SHPO survey number 3922) 

The former Southern Railway Corridor (SHPO survey number 3922) runs along the southern boundary of the 

project area (Figures 1.2 and 1.3). The corridor is along the original 1852 route of the Charlotte and South Carolina 

Railroad, which was the second rail line constructed in South Carolina. To the east of the project line, the rail line 

crosses the Catawba River at the location of the old Nations Ford; it was here that the crucial railroad bridge was 

burned in 1865 and then rebuilt following the Civil War. The line had stops at Fort Mill, the Catawba River, 

Ebenezerville, and Rock Hill. In 1869, the Charlotte and South Carolina Railroad merged with the Columbia and 

Augusta Railroad to form the Charlotte, Columbia, and Augusta Railroad; nine years later, the line was acquired by 

the Richmond and Danville Railroad and it was officially merged into the new system in 1882. In 1894, the 

Southern Railway was created from the merger of the Richmond and Danville Railroad and the East Tennessee, 

Virginia, and Georgia Railroad; for nearly 100 years, the Southern Railway operated until its 1982 merger with 

Norfolk and Western Railway to form the Norfolk Southern Railway (Loy, Hillman, and Cates 2004). The railroad is 

visible on the 1905 USDA soil survey map and on subsequent historic maps (Figure 3.4 through 3.11). Currently, 

the railroad corridor is located on a slight berm, which is covered with gravel, surrounded by trees and the tracks 

are modern materials (Figure 5.81). The corridor represents early railroad transportation in South Carolina and the 

important route between Charlotte and Columbia, however, the setting, materials, and workmanship of the 

railroad corridor have been altered through modern maintenance activities and large amounts of residential and 

commercial growth near the corridor. Therefore, S&ME recommends this portion of the Southern Railway Corridor 

(SHPO survey number 3922) as ineligible for the NRHP.  
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Figure 5.81. Southern Railway Corridor (SHPO survey number 3922), facing west. 

5.2.5 Cross Roads Baptist Church Cemetery (SHPO survey number 3889) 

The Cross Roads Baptist Church Cemetery (SHPO survey number 3889) is located north of the Norfolk Southern 

railroad tracks, east of Interstate 77, on an approximately three-acre parcel owned by Cross Roads Baptist Church 

and a portion of a parcel owned by a development company (Figures 1.2 and 1.3). The parcel is currently forested, 

and the cemetery is unmaintained; it is approximately 230 meters northeast/southwest by 140 meters 

northwest/southeast and contains nine marked burials and a large number of unmarked interments (Figures 5.82 

through 5.84). The marked burials in the Cross Roads Baptist Church Cemetery date from the 1880s through the 

1930s; the markers are made of a variety of materials, from local stone and concrete to marble and represent a 

number of styles of grave markers (Figures 5.85 through 5.88). Other graves are marked with single bricks or 

stones, most with no distinctive markings; there is also a concrete above-ground rectangular structure that may 

have a vault that was constructed but never used (Figures 5.89 through 5.92). Depressions along the ground 

surface suggest unmarked burials (Figures 5.93 and 5.94).  

 

The Cross Roads Baptist Church Cemetery is a late nineteenth through early twentieth century cemetery 

associated with the Cross Roads Baptist Church, which is currently located approximately one mile to the 

northwest of the cemetery, along Eden Terrace. The church is an African-American congregation that was 

organized in 1868, with its first sanctuary built in 1872, on a parcel of land near the cemetery. This building was 

destroyed by fire in 1931 and the church moved to its current location in 1932 and built a new sanctuary. The 

1932 church building was damaged by a vehicle strike in 2007 and was demolished by 2010. After the church 

moved from its late nineteenth century location, they established a new cemetery near the new sanctuary building 

and this cemetery was abandoned. The area around the cemetery appears cleared on aerial photographs from 

1938 and 1941, but during the late 1940s and into the 1950s, it was beginning to become overgrown; by 1965, it 

is no longer recognizable on aerial photographs (Figures 5.95 through 5.99). 
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Figure 5.83. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), facing north. 

 

 
Figure 5.84. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), facing northeast. 
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Figure 5.85. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Lillie Bell Mayfield 

grave marker. 

 

 
Figure 5.86. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Maggie Nash grave 

marker. 
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Figure 5.87. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Ira Campbell grave 

marker. 

 

 
Figure 5.88. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Hattie A. Mayfield 

grave marker. 
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Figure 5.89. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), brick grave marker. 

 

 
Figure 5.90. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), stone grave marker. 
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Figure 5.91. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), stone grave marker 

with initials. 

 

 
Figure 5.92. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), unused crypt. 
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Figure 5.93. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), grave depression. 

 

 
Figure 5.94. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), grave depression. 
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Figure 5.95. USGS aerial photograph, 1938, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

 
Figure 5.96. USGS aerial photograph, 1941, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 
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Figure 5.97. USGS aerial photograph, 1949, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

 
Figure 5.98. USGS aerial photograph, 1954, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 
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Figure 5.99. USGS aerial photograph, 1965, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

The interments in the Cross Roads Baptist Church Cemetery were probably those of church members and may 

date to as early as the church’s founding in 1868, although no marked graves bear dates that early. Of the nine 

marked burials in the Cross Roads Baptist Church Cemetery, only two bear the same surname; these belong to 

Hattie A. Mayfield (1875–1919), who was the wife of Reverend Primus M. Mayfield, and Lillie Bell Mayfield (1906–

1922), their daughter, both of whom died of tuberculosis (South Carolina Death Certificates 1919; North Carolina 

Death Certificates 1922; Figures 5.85 and 5.88). The earliest marked burial in the cemetery is Anderson Hall (1828–

1888); two other marked burials, Maggie Nash (died 1889) and Grandison Springs (1795–1891) date to the 

nineteenth century (Figures 5.86, 5.100, and 5.101). The remaining four burials were interred between 1915 and 

1931 (Figures 5.87, 5.102 through 5.104); it was in this year that the church at this location was destroyed by fire. 

Presumably, once the congregation moved to its new location, the burials in this cemetery ceased.  

 

Cemeteries are not usually considered eligible for listing in the NRHP; however, they can be eligible under certain 

Criteria Considerations, usually Criteria Consideration D. Criteria Consideration D states that: “a cemetery is eligible 

if it derives its primary significance from graves of persons of transcendent importance, from age, from distinctive 

design features, or from association with historic events.” From basic historic research, the people interred in the 

Cross Roads Baptist Church Cemetery are members the local African-American community, none of whom are of 

transcendent importance. The cemetery dates from the late nineteenth through the early twentieth century; 

although it has an affiliation with a local church, it has been abandoned and unkept for many years and is one of 

many rural cemeteries in the county and does not have an association with a specific historic event. The Cross 

Roads Baptist Church Cemetery has no distinctive design features, nor does it contain grave stones that unique or 

of artistic value. Therefore, it does not meet the conditions of Criteria Consideration D and is recommended as 

ineligible for the NRHP. The Cross Roads Baptist Church Cemetery is currently located outside of the proposed  
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Figure 5.100. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Anderson Hall 

grave marker. 

 

 
Figure 5.101. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Grandison Springs 

grave marker. 
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Figure 5.102. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Reverend J. L. 

Jennings grave marker. 

 

 
Figure 5.103. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Ellie Hugh Good 

grave marker. 
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Figure 5.104. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Louisa Farrow 

grave marker. 

 

project area and the proposed project, as currently proposed, would not affect the cemetery. If project plans 

change and the cemetery cannot be avoided, please note that cemeteries are protected from disturbance and 

desecration under South Carolina state law (South Carolina Code of Laws 16-17-600).  

5.2.6 Red River Community Structures (SHPO site numbers 1541–1547 and 1548–1558) 

Located northwest of the intersection of Celriver Road and the railroad tracks, approximately 0.35-mile southeast 

of the eastern portion of the project area, are 17 structures, associated with the Red River Community, that have 

been determined eligible for the National Register. This portion of the proposed project area follows Paragon 

Way, an existing roadway that provides access to an existing industrial park. Interchange improvements may take 

place at the intersection; however, the area has already been developed and new roadway improvements will have 

no adverse effect on the resources to the southeast (Figured 5.105 through 5.107). 
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Figure 5.105. Structures within the Red River Community, facing north. 

 

 
Figure 5.106. View toward the project area from Lynderboro Street, facing northwest. 
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Figure 5.107. View along Celriver Road, from Lynderboro Street, facing north. 

5.3 Mitigation Site Archaeological Survey Results 

The mitigation site is approximately 484 acres in size and is located between Landsford Road and the Catawba 

River (Figures 1.4 and 1.5); approximately 129.1 acres and 1.4 miles of proposed access roads make up the LOD at 

the mitigation site. The LOD was the focus of the investigation, since the remaining portion of the mitigation site 

will remain unmodified. Work within the mitigation site will include a variety of activities including: 

 

 Access roads – tree clearing and grading to construct new roads, erosion and sediment control, and 

stabilization of disturbed area; 

 Stream corridors - grading eroding stream banks, excavating new stream channels, filling abandoned 

and incised stream channels, removal of select trees to facilitate stream construction, construction of 

in-stream habitat, erosion and sediment control, and replanting and stabilization of disturbed areas; 

 NRHP-listed Landsford Canal – filling an existing drainage ditch, tree clearing, and replanting of 

disturbed areas; and 

 Aquatic resource buffers – tree clearing and replanting of disturbed areas. 

Vegetation within the mitigation site is a mix of hardwood stands, planted pine, and areas of mixed pine and 

hardwood (Figures 5.108 through 5.110). Slope greater than 15 percent surrounded the streams; the streams 

contained water and the banks were steep (Figures 5.111 through 5.115); these areas were pedestrian surveyed to 

see if artifacts were eroding into the stream bank or if artifacts were on the surface. The remaining portion of the 

LOD was shovel tested (Figure 4.2). The six archaeological sites (38CS425 through 38CS430) and eight isolated 

finds (IF-1 through IF-8) are discussed below. 
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Figure 5.108. Mixed pine and hardwood within the mitigation site, facing north. 

 

 
Figure 5.109. Planted pine within the mitigation site, facing east. 
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Figure 5.110. Typical dirt road within the mitigation site, facing southeast. 

 

 
Figure 5.111. Tributary at southeastern corner of mitigation site, facing southwest. 
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Figure 5.112. Typical slope leading to streams in mitigation site, facing southeast. 

 

 
Figure 5.113. Typical slope leading to streams in mitigation site, facing north. 
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Figure 5.114. Typical stream and stream bank condition in mitigation site, facing southeast. 

 

 
Figure 5.115. Typical stream and stream bank condition in mitigation site, facing southeast. 
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5.3.1 Site 38CS425 

Site Number: 38CS425 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter Elevation: 580 ft AMSL 

Components: Unidentified Landform: Hillslope 

UTM Coordinates: E508804, N3850684 (NAD 83) Soil Type: Cecil sandy clay loam 

Site Dimensions: 15 N/S x 15 E/W m Vegetation: Mixed pine and hardwood 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38CS425 is a prehistoric lithic scatter, located on a hillslope along a dirt road (Figures 1.4 and 1.5). The site is 

located in an area of mixed pine and hardwoods and measures approximately 15 m north/south by 15 m 

east/west; it is bounded by two negative shovel tests to each of the cardinal directions (Figures 5.116 and 5.117). 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 10+ cm of strong 

brown (7.5YR 5/6) sandy clay subsoil (Figure 5.118). A total of three artifacts were recovered from the surface of 

the site, two quartz retouched flakes and one piece of shell (Appendix A). None of the artifacts are temporally 

diagnostic. 

 

Site 38CS425 is a prehistoric lithic scatter, located on a hillslope along a dirt road. Based on the information 

presented, it is S&ME’s opinion that the site is not known to be associated with events that have made a 

significant contribution to the broad patterns of history and is not eligible for inclusion in the NRHP under 

Criterion A; the site is not associated with the lives of significant persons in the past and is not eligible for 

inclusion in the NRHP under Criterion B. Site 38CS425 does not embody the distinctive characteristics of a type, 

period, or methods of construction; represent the work of a master; possess high artistic values; or represent a 

significant and distinguishable entity whose components may lack individual distinction and, therefore, is 

recommended not eligible for inclusion in the NRHP under Criterion C. Given the paucity of artifacts and artifact 

types and the lack of stratigraphy at the site, it is unlikely that site 38CS425 will yield significant information on the 

prehistory of the area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 

38CS425 is recommended ineligible for inclusion in the NRHP. 

5.3.2 Site 38CS426 

Site Number: 38CS426 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic isolate; Historic artifact scatter Elevation: 570 ft AMSL 

Components: Unidentified; 19th to 20th century Landform: Hillslope 

UTM Coordinates: E509226, N3850644 (NAD 83) Soil Type: Cecil sandy clay loam 

Site Dimensions: 20 N/S x 20 E/W m Vegetation: Mixed pine and hardwood 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38CS426 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope along a dirt road (Figures 1.4 and 1.5). The site is located in an area of mixed pine and hardwood and 

measures approximately 20 m north/south by 20 m east/west; it is bounded by two negative shovel tests to each 

of the cardinal directions (Figures 5.119 and 5.120). 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 10+ cm of red 

(2.5YR 5/8) sandy clay subsoil (Figure 5.121). A total of eight artifacts were recovered from the surface of the site, 

one prehistoric and seven historic (Appendix A). The prehistoric artifact consists of a piece of quartz debitage; the  
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Figure 5.117. Overview of site 38CS425, facing west. 

 

 
Figure 5.118. Typical shovel test profile at site 38CS425. 
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Figure 5.120. Overview of site 38CS426, facing northeast. 

 

 
Figure 5.121. Typical shovel test profile at site 38CS426. 
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historic artifacts include one piece of blue transfer print whiteware, one piece of plain whiteware, four pieces of 

plain porcelain, and one piece of clear glass. Historic maps show no structures in this location; the plain whiteware 

dates from 1815–present and the blue transfer print whiteware dates from 1815–1915, while the remaining 

artifacts are not temporally diagnostic. 

 

Site 38CS426 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope along a dirt road. Based on the information presented, it is S&ME’s opinion that the site is not known to 

be associated with events that have made a significant contribution to the broad patterns of history and is not 

eligible for inclusion in the NRHP under Criterion A; the site is not associated with the lives of significant persons 

in the past and is not eligible for inclusion in the NRHP under Criterion B. Site 38CS426 does not embody the 

distinctive characteristics of a type, period, or methods of construction; represent the work of a master; possess 

high artistic values; or represent a significant and distinguishable entity whose components may lack individual 

distinction and, therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that 

there is no evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38CS426 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38CS426 is 

recommended ineligible for inclusion in the NRHP. 

5.3.3 Site 38CS427 

Site Number: 38CS427 NRHP Recommendation: Not Eligible  

Site Type: Historic artifact scatter Elevation: 580 ft AMSL 

Components: 19th/20th Century Landform: Hillslope         

UTM Coordinates: E508902, N3851133 (17N, NAD 83) Soil Type: Pacolet sandy loam 

Site Dimensions: 45 m E/W x 20 m N/S Vegetation: Mixed pine and hardwoods  

Artifact Depth: 0–10 cmbs No. of STPs/Positive STPs: 11/3  

Site 38CS427 is a nineteenth and twentieth century artifact scatter, located on a hillslope along a proposed 

roadway corridor (Figures 1.4 and 1.5). The site is located in mixed pine and hardwoods, measures approximately 

45 m east/west by 20 m north/south, and is bounded by two negative shovel tests to each of the four cardinal 

directions (Figures 5.122 and 5.123).  

 

Eleven shovel tests were excavated in and around site 38CS427; a typical shovel test consisted of 10 cm of yellow 

(10YR 7/8) silty sandy, terminating with 10+ cm (10–20+ cmbs) of red (2.5YR 5/8) sandy clay subsoil (Figure 5.124). 

A total of seven artifacts were recovered from three shovel tests; the artifacts include two pieces of glazed 

stoneware, two pieces of plain whiteware, one piece of amethyst/solarized glass, one piece of clear glass, and one 

piece of milk glass (Appendix A). No signs of a structure or foundation was present at the site and historic maps 

show no structures in this location; the plain whiteware dates from 1815 to present, the amethyst/solarized glass 

dates from 1880–1915, and the remaining artifacts are not temporally diagnostic. 

 

Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with events 

that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in the 

NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not 

eligible for inclusion in the NRHP under Criterion B. Site 38CS427 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and,  
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Figure 5.123. Overview of site 38CS427, facing north. 

 

 
Figure 5.124. Typical shovel test profile at site 38CS427. 
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therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38CS427 will yield significant information on the history of the area and is 

recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38CS427 is recommended 

ineligible for inclusion in the NRHP. 

5.3.4 Site 38CS428 

Site Number: 38CS428 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter Elevation: 580 ft AMSL 

Components: Unidentified Landform: Hillslope 

UTM Coordinates: E509038, N3851226 (NAD 83) Soil Type: Cecil sandy loam 

Site Dimensions: 20 N/S x 20 E/W m Vegetation: Mixed pine and hardwood 

Artifact Depth: Surface; 0–20 cmbs No. of STPs/Positive STPs:  10/1 

Site 38CS428 is a prehistoric lithic scatter, located on a hillslope along a proposed roadway (Figures 1.4 and 1.5). 

The site is located in an area of mixed pine and hardwoods and measures approximately 20 m north/south by 20 

m east/west; it is bounded by two negative shovel tests to each of the cardinal directions (Figures 5.125 and 

5.126). 

 

A total of 10 shovel tests were excavated in and around the site; a typical soil profile contained 10 cm of yellow 

(10YR 7/8), terminating with 10+ cm (10–20+ cmbs) of red 27.5YR 5/8) sandy clay subsoil (Figure 5.127). A total of 

six artifacts were recovered from the site, one from a single shovel test and five from the surface of the site. The 

artifacts consist of one quartz biface fragment, one quartz retouched flake, one quartz utilized flake, and three 

pieces of lithic debitage (two quartz and one rhyolite) (Appendix A). None of the artifacts are temporally 

diagnostic. 

 

Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with events 

that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in the 

NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not 

eligible for inclusion in the NRHP under Criterion B. Site 38CS428 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given the paucity of artifacts 

and the lack of stratigraphy at the site, it is unlikely that site 38CS428 will yield significant information on the 

prehistory of the area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 

38CS428 is recommended ineligible for inclusion in the NRHP. 
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Figure 5.126. Overview of site 38CS428, facing southwest. 

 

 
Figure 5.127. Typical shovel test profile at site 38CS428. 
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5.3.5 Site 38CS429 

Site Number: 38CS429 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter; Historic artifact scatter Elevation: 550 ft AMSL 

Components: Unidentified; 20th century Landform: Hilltop 

UTM Coordinates: E509169, N3850292 (NAD 83) Soil Type: Cecil sandy clay loam 

Site Dimensions: 45 NE/SW x 20 NW/SE m Vegetation: Grass 

Artifact Depth: Surface No. of STPs/Positive STPs:  10/0 

Site 38CS429 is a prehistoric lithic scatter and twentieth century artifact scatter, located on a hilltop adjacent to a 

dirt road (Figures 1.4 and 1.5). The site is located in a grassy area and measures approximately 45 m 

northeast/southwest by 20 m northwest/southeast; it is bounded by two negative shovel tests to each of the 

cardinal directions (Figures 5.128 and 5.129). 

 

A total of 10 shovel tests were excavated in and around the site; a typical soil profile contained 15 cm of brown 

(10YR 4/6) silty sand, terminating with 10+ cm (15–25+ cmbs) of red (2.5YR 5/8) sandy clay subsoil (Figure 5.130). 

A total of eight artifacts were recovered from the surface of the site, five prehistoric and three historic (Appendix 

A). The prehistoric artifacts consist of one rhyolite retouched flake and four pieces of lithic debitage (two quartz 

and two rhyolite); the historic artifacts include two pieces of clear glass and one piece of milk glass. Historic maps 

show no structures in this location and none of the artifacts are temporally diagnostic. 

 

Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with events 

that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in the 

NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not 

eligible for inclusion in the NRHP under Criterion B. Site 38CS429 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38CS429 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38CS429 is 

recommended ineligible for inclusion in the NRHP. 

5.3.6 Site 38CS430 

Site Number: 38CS430 NRHP Recommendation: Not Eligible 

Site Type: House site Elevation: 540 ft AMSL 

Components: 20th century Landform: Hillslope 

UTM Coordinates: E509356, N3850225 (NAD 83) Soil Type: Cecil sandy clay loam 

Site Dimensions: 50 NW/SE x 20 NE/SW m Vegetation: Hardwoods 

Artifact Depth: Surface; 0–20 cmbs No. of STPs/Positive STPs:  10/1 

Site 38CS430 is a twentieth century house site, located on a hillslope adjacent to a dirt road (Figures 1.4 and 1.5). 

The site is located in an area of hardwoods and measures approximately 50 m northwest/southeast by 20 m 

northeast/southwest; it is bounded by two negative shovel tests to each of the cardinal directions (Figures 5.131 

and 5.132). 
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Figure 5.129. Overview of site 38CS429, facing west. 

 

 
Figure 5.130. Typical shovel test profile at site 38CS429. 
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Figure 5.132. Overview of site 38CS430, facing west. 

 

A total of 10 shovel tests were excavated in and around the site; a typical soil profile contained 5 cm of brown 

(10YR 4/4) silty sand, terminating with 10+ cm (5–15+ cmbs) of red (2.5YR 5/8) sandy clay subsoil (Figure 5.133). A 

total of five artifacts were recovered from the site, four from a single shovel test and one from the surface. The 

artifacts include one piece of plain whiteware, one piece of plain porcelain, two pieces of clear glass, and one 

piece of unidentified metal (Appendix B). In addition to the artifacts, two brick piles (one a collapsed chimney) and 

two possible stone footers are present (Figures 5.134 and 5.135). The historic maps show no structure in the 

vicinity of this location; the plain whiteware dates from 1815 to the present, and the remaining artifacts are not 

temporally diagnostic. 

 

Site 38CS430 is a twentieth century house site, located on a hillslope adjacent to a dirt roadway. Given that the 

building has been razed, the apparent lack of subsurface features, and the minimal variety and quantity of artifacts 

recovered from the site, it is S&ME’s opinion that the site is not associated with events that have made a 

significant contribution to the broad patterns of history (Criterion A); is not associated with the lives of significant 

persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or methods of 

construction, represent the work of a master, possess high artistic value, or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the history of the area (Criterion D). As such, site 38CS430 is recommended ineligible 

for inclusion in the NRHP. 
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Figure 5.133. Typical shovel test profile at site 38CS430. 

 

 
Figure 5.134. Possible collapsed brick chimney at site 38CS430, facing southeast. 
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Figure 5.135. Stone footer at site 38CS430, facing north. 

5.3.7 Isolated Finds 

Isolated Find 1 (IF-1) consists of a single piece of quartz debitage collected from the surface, in an area of 

planted pine along a dirt road, at UTM coordinates E508588 N3849968 (NAD 83) (Figures 1.4 and 1.5). A total of 

nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in each of the 

cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified on the 

surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events that 

have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives 

of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master, possess high artistic values, or represent a significant 

and distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-1 is recommended ineligible for 

inclusion in the NRHP. 

 

Isolated Find 2 (IF-2) consists of a single quartz utilized flake collected from the surface, in an area of mixed pine 

and hardwood along a dirt road, at UTM coordinates E509271 N3850535 (NAD 83) (Figures 1.4 and 1.5). A total of 

nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in each of the 

cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified on the 

surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events that 

have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives 

of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction; represent the work of a master, possess high artistic values, or represent a significant 

and distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-2 is recommended ineligible for 
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inclusion in the NRHP. 

 

Isolated Find 3 (IF-3) consists of a single piece of quartz debitage collected from the surface, in an area of mixed 

pine and hardwood along a dirt road, at UTM coordinates E509482 N3850515 (NAD 83) (Figures 1.4 and 1.5). A 

total of nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in each of 

the cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified on the 

surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events that 

have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives 

of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master; possess high artistic values, or represent a significant 

and distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-3 is recommended ineligible for 

inclusion in the NRHP. 

 

Isolated Find 4 (IF-4) consists of a quartz utilized flake and a piece of rhyolite debitage collected from the 

surface, in an area of mixed pine and hardwood along a dirt road, at UTM coordinates E509656 N3850542 (NAD 

83) (Figures 1.4 and 1.5). A total of nine shovel tests were excavated at and around the initial surface find at 15- 

and 30-m intervals in each of the cardinal directions. None of the shovel tests contained artifacts and no other 

artifacts were identified on the surface. Based on the information presented, it is S&ME’s opinion that the site is 

not associated with events that have made a significant contribution to the broad patterns of history (Criterion A); 

is not associated with the lives of significant persons in the past (Criterion B); does not embody the distinctive 

characteristics of a type, period, or methods of construction, represent the work of a master, possess high artistic 

values, or represent a significant and distinguishable entity whose components may lack individual distinction 

(Criterion C); and is unlikely to yield significant information on the prehistory of the area (Criterion D). As such, IF-4 

is recommended ineligible for inclusion in the NRHP. 

 

Isolated Find 5 (IF-5) consists of a single piece of rhyolite debitage collected from the surface, in an area of 

mixed pine and hardwood along a dirt road, at UTM coordinates E509386 N3850548 (NAD 83) (Figures 1.4 and 

1.5). A total of nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in 

each of the cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified 

on the surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events 

that have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the 

lives of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, 

period, or methods of construction, represent the work of a master, possess high artistic values, or represent a 

significant and distinguishable entity whose components may lack individual distinction (Criterion C); and is 

unlikely to yield significant information on the prehistory of the area (Criterion D). As such, IF-5 is recommended 

ineligible for inclusion in the NRHP. 

 

Isolated Find 6 (IF-6) consists of a single piece of light green glass collected from the surface, in an area of 

planted pine along a dirt road, at UTM coordinates E508779 N3850547 (NAD 83) (Figures 1.4 and 1.5). A total of 

nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in each of the 

cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified on the 

surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events that 

have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives 

of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master, possess high artistic values, or represent a significant 



Cultural Resource Investigations 

Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

January 2020 150 

and distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-6 is recommended ineligible for 

inclusion in the NRHP. 

 

Isolated Find 7 (IF-7) consists of two pieces of clear glass collected from the surface, in an area of planted pine 

along a dirt road, at UTM coordinates E509042 N3850389 (NAD 83) (Figures 1.4 and 1.5). A total of 10 shovel tests 

were excavated at and around the initial surface finds at 15- and 30-m intervals in each of the cardinal directions. 

None of the shovel tests contained artifacts and no other artifacts were identified on the surface. Based on the 

information presented, it is S&ME’s opinion that the site is not associated with events that have made a significant 

contribution to the broad patterns of history (Criterion A); is not associated with the lives of significant persons in 

the past (Criterion B); does not embody the distinctive characteristics of a type, period, or methods of 

construction, represent the work of a master, possess high artistic values, or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-7 is recommended ineligible for 

inclusion in the NRHP. 

 

Isolated Find 8 (IF-8) consists of a single piece of window glass found in a shovel test from 0–5 cmbs, in an area 

of planted pine along a dirt road, at UTM coordinates E508765 N3850202 (NAD 83) (Figures 1.4 and 1.5). A total of 

nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in each of the 

cardinal directions. None of the shovel tests contained artifacts and no other artifacts were identified on the 

surface. Based on the information presented, it is S&ME’s opinion that the site is not associated with events that 

have made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives 

of significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master, possess high artistic values, or represent a significant 

and distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-8 is recommended ineligible for 

inclusion in the NRHP. 

5.4 Mitigation Site Architectural Survey Results 

As part of the cultural resource investigation of the mitigation site, the potential effects of the activities that will 

take place at the site on previously recorded NRHP-eligible and listed aboveground resources was assessed. A 

portion of the NRHP-listed Landsford Canal (SHPO site number 0008) is located in the eastern portion of the 

mitigation site, while the NRHP-eligible Old Stone Graveyard (SHPO site number 0044) is adjacent to the 

southwest corner of the mitigation site (Figures 1.4 and 1.5). Each of these resources is discussed below. 

5.4.1 Landsford Canal (SHPO Site Number 0008) 

The NRHP-listed Landsford Canal covers approximately 925 acres and is primarily focused on the canal itself, 

which was completed in 1832 and was an important transportation link along the Catawba River. In addition to the 

canal and associated structures, the historic area includes a ford crossing the river and was involved in military 

movement during the Revolutionary War and Civil War. The northern portion of the Landsford Canal extends into 

the mitigation site; specific project activities that will take place within the portion of the LOD within the Landsford 

Canal NRHP-listed boundary include filling in a ditch, cutting down trees, and replanting disturbed areas (Figures 

5.136 through 5.140).  
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Figure 5.136. Overview of vegetation and Catawba River in the NRHP-listed portion of the LOD, 

facing northeast. 

 

 
Figure 5.137. Ditch to be infilled in the NRHP-listed portion of the LOD, facing west. 
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Figure 5.138. Ditch to be infilled in the NRHP-listed portion of the LOD, facing east. 
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Figure 5.139. Lidar imagery showing NRHP-listed portion of LOD and ditch; red arrow showing 

ditch location. 
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Figure 5.140. Zoomed in lidar imagery showing NRHP-listed portion of LOD and ditch; red arrow 

showing ditch location. 

 

S&ME contacted Matt Lawson, Chief of Resource Management and Al James, Landsford Canal Park Manager, with 

the South Carolina State Park system were contacted regarding the work to be completed, pictures of the ditch, a 

description of the activities to be completed within the historic property, and a map were provided. Mr. Lawson 

and Mr. James, in a phone conversation with Kimberly Nagle with S&ME on January 8, 2020, commented that they 

felt the ditch that will be infilled is not related to the canal and is not a contributing feature to the NRHP-listed 

resource, this along with the tree clearing and replanting of disturbed areas will not have an adverse effect on the 

NRHP-listed Landsford Canal. If project plans change, additional consultation with SHPO and the South Carolina 

State Park system will be necessary. 
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5.4.2 Old Stone Graveyard (SHPO Site Number 0044) 

The Old Stone Graveyard is located adjacent to the southwest corner of the mitigation site. The rock wall 

surrounding the cemetery measures approximately 260 ft northwest/southeast by approximately 140 ft 

northeast/southwest, there are roughly 130 marked graves with death dates ranging from 1777 to 1920 within the 

rock walls along with some hand carved fieldstone and/or unmarked fieldstone graves (Figures 5.141 through 

5.146). The area surrounding the rock wall was pedestrian surveyed and probed to determine in unmarked graves 

are present outside the known boundaries; no graves were identified during the investigation. Although no 

unmarked graves were identified outside the stone wall, this does not ensure that graves are not present outside 

the wall, as such, a 25 ft buffer is recommended to protect potential unmarked graves that were not identified 

(Figure 1.7). The closest portion of the LOD to the cemetery and 25 ft buffer is 330-ft to the northwest. The 

activities proposed at the mitigation site will have no effect on the Old Stone Graveyard. The buffer should be 

added to plans and mapping as an environmentally sensitive area where no ground disturbance should take place. 
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Figure 5.141. Stone wall and headstones at Old Stone Graveyard, facing northeast. 

 

 
Figure 5.142. Overview of Old Stone Graveyard, facing northwest. 
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Figure 5.143. Most recent interment noted at Old Stone Graveyard, facing west. 
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Figure 5.144. Oldest interment noted Old Stone Graveyard, facing west. 
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Figure 5.145. Carved fieldstone marker at Old Stone Graveyard, facing west. 

 

 
Figure 5.146. Carved fieldstone marker at Old Stone Graveyard, facing west. 
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6.0 Conclusions and Recommendations 

On behalf of SCDOC, S&ME has completed cultural resource investigations of the proposed project area 

associated with Project Inspector in York County, South Carolina and of the proposed Project Inspector mitigation 

site in Chester County, South Carolina (Figures 1.1 through 1.5). The project area spans the east and west sides of 

I-77, with the east side consisting of a proposed interchange at I-77 and associated road infrastructure (turn lanes, 

on/off ramps, existing road widening, land acquisition, etc.) with access to the interchange; the western portion of 

the project area is comprised of approximately 256 acres of wooded property that extends between Eden Terrace 

to the north and the Norfolk Southern railroad to the south (Figure 1.2 and 1.3). The mitigation site is 

approximately 484 acres in size and is located between Landsford Road and the Catawba River (Figures 1.4 and 

1.5); approximately 129.1 acres and 1.4 miles of proposed access roads make up the LOD at the mitigation site. 

The LOD is what was surveyed during these investigations, the remaining portion of the mitigation site will remain 

unmodified. 

 

The purpose of the survey was to assess the project area’s and mitigation site’s potential for containing significant 

cultural resources and to make recommendations regarding additional work that may be required pursuant to 

Section 106 of the National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. 

This work was done in anticipation of federal permitting by the USACE, as well as funding from the FHWA, and 

was carried out in general accordance with S&ME Proposal Number 42-1900437, dated May 31, 2019, and Change 

Order 2, dated December 18, 2019.  

 

Fieldwork for the project was conducted from July 8 through 12, 2019, October 15, 2019, and January 6 through 

10, 2020. This work included the excavation of 672 shovel tests within the project area, 351 shovel tests within the 

mitigation site, an architectural survey of structures within the project area and within a 0.5-mile search radius, an 

evaluation of effects on NRHP-eligible and listed resources, and a balloon/drone survey to assess effects on the 

NRHP-eligible Arrowhead Dairy.  

 

Project Area Results of Investigations 

As a result of the investigations, six archaeological sites (38YK607 through 38YK612), three isolated finds (IF-1 

through IF-3), one previously evaluated aboveground resource (SHPO site number 3919 – Arrowhead Dairy) was 

revisited, three newly recorded aboveground resources (SHPO site numbers 3920 through 3922), and one 

previously unrecorded cemetery (SHPO site number 3889) were identified (Figures 1.2 and 1.3; Table 1.1). The 

archaeological sites, isolated finds, newly recorded aboveground resources, and the cemetery are recommended 

as not eligible for the inclusion in the NRHP. 

 

Arrowhead Dairy (SHPO site number 3919) is a circa 1920s dairy, including three barns of stone construction, that 

are located adjacent to and within the northwest corner of the proposed project area. The 1927 milk barn (SHPO 

site number 3919.04 and 1931 hay barn (SHPO site number 3919.05) have been determined eligible for inclusion 

in the National Register under Criterion A, for their association with the dairy farming industry in South Carolina, 

and under Criterion C, for the architecture of the barns. Although the Arrowhead Dairy house (SHPO site number 

3919.01) has been significantly altered since its original nineteenth century construction and is recommended as 

ineligible for the NRHP, three additional outbuildings associated with the Arrowhead Dairy, a nineteenth-century 

brick shed (SHPO site number 3919.03), a circa 1930s metal silo (SHPO site number 3919.06), and a 1935 storage 

barn (SHPO site number 3919.07) are also recommended eligible for the NRHP under Criterion A and C.  
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A balloon/drone survey indicated that the project, as currently planned will not have an adverse effect on the 

viewshed of the NRHP-eligible structures. However, based on the location of the NRHP-eligible Arrowhead Dairy 

structures, which includes the 1935 storage barn located on the proposed project are and the remaining 

structures located less than 150 feet from the boundary of the proposed project area, construction on the 

proposed site has the potential to adversely affect the NRHP-eligible Arrowhead Dairy structures. S&ME 

recommends avoidance of the 1935 storage barn, use of an access route for construction traffic that is away from 

the Arrowhead Dairy property, and the use of low-vibration construction methods,.  

 

There are NRHP-eligible aboveground resources located to the southeast of the project area, associated with the 

community of Red River; they are located roughly 0.35-mile from the Celriver Road and Paragon Way intersection. 

This portion of the proposed project area follows Paragon Way, an existing roadway that provides access to an  

existing industrial park. Interchange improvements may take place at the intersection; however, the area has 

already been developed and new roadway improvements will have no adverse effect on the resources to the 

southeast. 

 

Mitigation Site Results of Investigations 

As a result of the investigations, six archaeological sites (38CS425 through 38CS430) and eight isolated finds (IF-1 

through IF-8) were recorded, the effects of the proposed activities on the NRHP-listed Landsford Canal (SHPO site 

number 0008) were assessed, and NRHP-eligible Old Stone Graveyard (SHPO site number 0044) was revisited 

(Figures 1.4 and 1.5; Table 1.2). The archaeological sites and isolated finds are recommended as not eligible for the 

inclusion in the NRHP. The portion of the NRHP-listed Landsford Canal within the LOD will not be adversely 

affected by the tree clearing, replanting of disturbed areas, or filling of the drainage ditch within the resource. The 

Old Stone Graveyard is located southwest of the mitigation site boundary and is roughly 330 feet from the closest 

LOD area; although no graves appear to be outside the stone wall surrounding the cemetery, a 25-ft buffer 

around the stone wall is recommended to avoid disturbing possible unmarked graves (Figure 1.7). The project as 

currently proposed will have no effect on the cemetery. 

 

Overall Conclusions and Recommendations 

Given the results of this survey, it is the opinion of S&ME that the project area will have no adverse effect on 

significant resources, as long as the recommended measures to avoid direct and indirect effects on the Arrowhead 

Dairy NRHP-eligible structures are included in the project plans, and no further cultural resources investigations 

should be required for the current project area or mitigation site. However, if the potential effects to the NRHP-

eligible Arrowhead Dairy structures cannot be avoided, project activities change within the NRHP-listed Landsford 

Canal, and/or the LOD shifts within the boundary proposed around NRHP-eligible Old Stone Graveyard, additional 

consultation with the SHPO and other consulting parties may be necessary to minimize or mitigate potential 

adverse effects.  
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10.0 Appendix C – SHPO Correspondence 

 



 
 
 
 
 
 
 
 
 

 

October 4, 2019 

 

 

 

Amanda L. Heath 

Chief, Special Projects Branch  

Department of the Army 

Charleston District, Corps of Engineers 

69A Hagood Avenue 

Charleston, South Carolina 29403-5107 

 

Re:   Project Inspector 

        (SAC-2019-00924) 

        York County, South Carolina 

         SHPO Project No. 19-KL0350 

 

Dear Amanda Heath:   

 

Thank you for your letter of September 19, 2019 regarding the subject-referenced project. We 

also received the draft report, Cultural Resources Intensive Survey Project Inspector, York 

County, South Carolina as supporting documentation for this undertaking. The State Historic 

Preservation Office (SHPO) is providing comments to the U.S. Army Corps of Engineers 

(Corps) pursuant to Section 106 of the National Historic Preservation Act and its implementing 

regulations, 36 CFR 800. Consultation with the SHPO is not a substitution for consultation with 

Tribal Historic Preservation Offices, other Native American tribes, local governments, or the 

public. 

 

As noted in your letter, the Corps and the Federal Highway Administration (FHWA) are 

assisting the South Carolina Department of Commerce (SCDOC) with the federal permit 

application process for this project and the Corps will be leading consultation with our office. 

The Corps will review all cultural resources reports and documentation prepared for the project 

and evaluate historic significance and National Register eligibility of identified properties in 

consultation with SHPO and any tribes that attach religious or cultural significance to the 

properties.  

 

The Corps and FHWA have reviewed the draft report and found it to be sufficient for SHPO 

review. The Corps notes, however, that they will not make or request concurrence with any 

formal determination of effect for the project until a completed permit application is received.  

The Corps asks that SHPO review the report and provide any relevant comments.  

 



 

The intensive cultural resources survey of the approximately 256 acre project area resulted in the 

identification of six newly recorded archaeological sites (38YK0607-38YK0612), three isolated 

finds, and three newly recorded above-ground resources (SHPO Site Nos. 3920-3922). 

Additionally, one previously evaluated above-ground resource, Arrowhead Dairy (SHPO Site 

No. 3919), was revisited. Sites 38YK0607-38YK0612, SHPO Site Nos. 3920-3922, and the three 

isolated finds are recommended as not eligible for listing in the National Register of Historic 

Places (NRHP). Two stone barns associated with Arrowhead Dairy (SHPO Site No. 3919) were 

determined to be eligible for listing in the NRHP by our office in 2018.  

 

Our office recommends recording and evaluating Arrowhead Dairy as a district and/or complex. 

See the Historic District Methodology and Site Numbering sections in our Survey Manual. 

SHPO site number 3919 should be used to represent and describe the district and/or complex on 

a new survey form, with District being checked under the Category field on the form. The house, 

the other stone barn recorded by S&ME, the previously determined eligible 1927 milk barn and 

1931 hay barn, and any other above-ground architectural or historic resources (including 

landscapes) should be recorded as sub-numbers and evaluated for the potential to contribute or 

not contribute to the district and/or complex. The resource name Arrowhead Dairy vs Arrowhead 

Dairy Farm needs to be reconciled. 

 

We recommend consulting with the owner of Arrowhead Dairy pursuant to 36 CFR 800.3(f). 

Permission to enter the private property must be granted before further survey efforts begins. We 

also recommend that copies or summaries of any views provided by consulting parties and the 

public regarding the undertaking be provided to our office pursuant to 36 CFR 800.11(e). 

 

Our office asks that the attached technical comments in a revised final report to be submitted to 

this office. Revised survey forms and photographs should be submitted as separate PDF and 

image files and do not need to be appended to the revised final report.  

 

Please refer to SHPO Project Number 19-KL0350 in any future correspondence regarding this 

project. If you have any questions, please contact me at (803) 896-6181 or 

KLewis@scdah.sc.gov. 

 

Sincerely, 

 
Elizabeth M. Johnson 

Director, Historical Services, D-SHPO 

State Historic Preservation Office 

 

 

 

 

 

 

 

 

mailto:KLewis@scdah.sc.gov


 

Technical Comments 

 

Where Arrowhead Dairy is discussed in the report we recommend use of “previously evaluated” 

instead of “previously recorded”. SHPO site number 3919 is newly assigned, and the Arrowhead 

Dairy resources recorded by this survey, the house and another stone barn, were not included in 

the Preliminary Information Form (PIF) submittal to this office and have not been previously 

evaluated for National Register eligibility.  

 

Above-ground architectural or historic resources should be referred to throughout the report as, 

for example, “SHPO site number 3919”, instead of just “3919”. Sub-numbers should be referred 

to throughout the report and on survey forms as, for example, “.01”, instead of just “.1”. Please 

correct. 

 

Hutchinson Place:  Please provide a map in Section 5.2 of the potential district’s boundaries as 

part of the survey report. Survey maps should include street names, show lot lines, and compass 

orientation. Each recorded resource in the district should be outlined on the map or a dot can 

indicate their locations.  

 

p. 36, Section 5.0 Results- “three newly recorded aboveground resources (3920 through 3922 

and 1857) were identified”. Please remove 1857 or clarify why it was included here as it is not 

referenced throughout the remainder of the report.  

 

Figure 5.9- Three positive shovel tests are cited at site 38YK0607, and included in the Artifact 

Catalog, but four are depicted in this figure. Additionally, the central shovel test in the figure is 

not labeled. Please correct and clarify the correct number of shovel tests.  

 

Figure 5.9- Please provide additional context regarding the Phase I STPs and the CRIS STPs as 

depicted here. Does CRIS stand for Cultural Resources Intensive Survey? If so, how does this 

differ from the Phase I? Please provide additional information regarding the methodology used 

for the CRIS as compared to the Phase I. 

 

p. 42, Section 5.1.1, Site 38YK607- Stated previously that “three artifacts were collected from 

the surface of the site and the remaining eight came from between 0-20 cmbs” (p. 36) and in the 

concluding paragraph that “Given the artifacts were recovered from the surface of the site.” 

Please clarify as it is indicated that the majority of artifacts were from subsurface contexts at the 

site here and in the Artifact Catalog. 

 

p. 57, Section 5.2.1- TYPO: “Vanessa Virginia Harness”. Please correct. 

 

Artifact Catalog- Please include photograph of the projectile points (i.e. from 38YK0609, IF-1). 

As stated in the South Carolina Standards and Guidelines for Archaeological Investigations, 

“important artifacts should be illustrated either as line drawings or photographs.” (p. 27).  

 

 

 

 



 

Survey Forms-- 

 

You may enter a recommended eligibility determination on survey forms in the SHPO National 

Register Determination of Eligibility field.  

 

Enter the name of the Cultural Resource Survey report title, author, and date that is associated 

with the property recorded on the survey form in the Sources of Information field.  

 

Please ensure all Digital Photo IDs view fields are completed for each photo provided. 

 

SHPO site number 3919:  This resource can be re-numbered to a sub-number. The Historic 

Name field should read Arrowhead Dairy; House. Please try to complete all fields more 

accurately or state in the Description field the reasons this information is unknown or not visible. 

 

SHPO site number 3919.01:  The Historic Name field should read Arrowhead Dairy; Barn (enter 

a barn type or name if possible). The Property Description fields need to be revisited. For 

example, the Historic Core Shape field should be Rectangular, the Stories field should be 1 story 

(as described in the Description field), the Construction field should be Masonry, the Foundation 

field should be Stone, the Roof Material field should be Raised Seam Metal, and there appears to 

be no porch. 

 

SHPO site number 3920:  The Category field should be District. The Property Description fields 

need to be revisited. These are not essential for the District form, but it is fine for “Other” to be 

selected for these entries, with “multiple” used as you have done. 

 

Please use one survey form to describe one resource. For example, 2770 Blossom Drive and 967 

Arrowhead Drive each need to be recorded on their own form. Add “House” in the Historic 

Name field on each sub-number form after the typology. 

 

SHPO site number 3921:  Please recheck the Property Description fields such as Historic Core 

Shape, Stories, and Porch Width. 

 

SHPO site number 3922:  Enter an Address/Location in accordance with our Survey Manual 

instructions. The Category field should be Structure. The Use fields should be Transportation. 

Please clear the Property Description fields if not applicable. 
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STATE OF SOUTH CAROLINA  ) CONSERVATION EASEMENT 
) AND ACCEPTANCE 

COUNTY OF CHESTER  ) 
 

THIS GRANT OF CONSERVATION EASEMENT AND ACCEPTANCE (this 
“Conservation Easement”) is made this ____________ day of ______________, 2020, by and 
between Open Space Institute Land Trust, Inc. (“Grantor”) of New York, New York and 
Katawba Valley Land Trust, Inc. (“Grantee”) of Lancaster, South Carolina. 
 

RECITALS: 
 

WHEREAS, Grantor is the owner in fee simple of certain real property containing 
approximately 109.48 acres located in Chester County, South Carolina, more particularly 
depicted on Exhibit A: PROPERTY OWNED BY OPEN SPACE INSTITUTE LAND TRUST, 
INC. CONSERVATION EASEMENT BOUNDARY SURVEY FOR “LANDSFORD 
MITIGATION SITE” CHESTER COUNTY, SOUTH CAROLINA and further described in 
Exhibit A legal description (hereafter the “Protected Property”); 
 

WHEREAS, Grantor desires to convey to the Grantee a conservation easement placing 
certain limitations and affirmative obligations on the Protected Property for the protection of 
wetlands, scenic, resource, environmental, and other values, and in order that the Protected 
Property shall remain substantially in its natural condition forever; 
 

WHEREAS, Grantee is qualified to hold a conservation easement, and is a qualified 
land trust, the purposes or powers of which include one or more of the purposes set forth in 
subsections (a) - (e) listed below; 

 
WHEREAS, the purposes of this Conservation Easement include one or more of the 

following: 
 

(a) retaining or protecting natural, scenic, or open-space aspects of real property; 
(b) ensuring the availability of real property for recreational, educational, or open-space 
use;  
(c) protecting natural resources; 
(d) maintaining or enhancing air or water quality; or 
(e) preserving the historical, architectural, archaeological, or cultural aspects of real 
property; 

 
WHEREAS, Grantor and Grantee intend this document to be a “conservation 

easement” as such term is defined in the South Carolina Conservation Easement Act of 
1991, S.C. Code Section 27-8-10, et seq. (the “Conservation Easement Act”); 
 

WHEREAS, the Protected Property is considered to have certain “Conservation 
Values” which are defined as natural habitats determined to be of significance or importance 
pursuant to scientific scrutiny. The Conservation Values of the Protected Property include 
the following: 



   

(a) relatively natural habitat and biological diversity; 
(b) preservation of ecological functions of a vegetated riparian corridor; 
(c) preservation or enhancement of downstream water quality on the Catawba River; and 
(d) preservation of scenic views of the Protected Property from South Carolina State 
Road 327A and from the publicly accessible Catawba River; 

 
WHEREAS, Grantor and Grantee agree that third-party rights of enforcement, as 

separate and distinct from the enforcement rights of Grantee, described in Section “E. 
GENERAL PROVISIONS” shall be held solely by the U.S. Army Corps of Engineers, 
Charleston District (the “Corps”) and the S.C. Department of Health and Environmental 
Control (“SCDHEC”) (collectively the “Third-Parties,” to include any successor agencies), 
and may be exercised through the appropriate enforcement agencies of the United States and 
the State of South Carolina, and that these rights are in addition to, and do not limit, the rights 
of enforcement under Department of the Army Permit No. SAC-2019-00924 dated 
______________ including any amendments (“Permit”), or any permit or certification issued 
by the Third-Parties; 
 
 WHEREAS, Grantor and Grantee represent that it is common practice for land trusts 
to hold their fee simple property interests in limited liability companies; 
 
 NOW THEREFORE, in consideration of the above Recitals, which Recitals form a 
substantive part of this Conservation Easement, and the mutual covenants, terms, conditions 
and restrictions contained in this Conservation Easement, and intending to be legally bound 
hereby, Grantor hereby voluntarily, unconditionally and absolutely grants and conveys to 
Grantee, its successors and permitted assigns, a conservation easement in perpetuity over the 
Protected Property of the nature and character and to the extent hereinafter set forth. Grantee 
hereby accepts the grant of such conservation easement and agrees to hold the same 
exclusively for the protection of the Conservation Values and to enforce the terms of the 
restrictive covenants set forth in this Conservation Easement. 
 

COVENANTS, TERMS, CONDITIONS, AND RESTRICTIONS 
 

A. PURPOSE 
 

1. The purpose of this Conservation Easement is to ensure the Protected 
Property will be preserved in a “Natural Condition”, as defined herein, in perpetuity and to 
prevent any use of the Protected Property that will materially impair or interfere with that 
objective (collectively herein, the “Purpose”). Grantor intends that this Conservation 
Easement will confine the use of the Protected Property to such activities, including without 
limitation, those involving the restoration, enhancement, and/or preservation of aquatic 
resources, in a manner consistent with the Purpose of this Conservation Easement. Grantor 
and Grantee recognize the traditional uses of the Protected Property for forestry, wildlife 
management, hunting and other naturalistic purposes, which uses have fostered and preserved 
the Conservation Values described herein. 
 

2.           The term “Natural Condition,” as referenced in the preceding paragraph and 
other portions of this Conservation Easement, shall mean the condition of the Protected 
Property, as it exists at the time this Conservation Easement is executed and documented in 
the Baseline Document Report, as hereinafter defined. Natural Condition also includes future 



   

restoration, enhancement, or other changes to the Protected Property that occur directly as a 
result of the compensatory mitigation measures required by Permit No. SAC-2019-00924 
pursuant to the “Landsford Tract Final Permittee-Responsible Mitigation Plan” dated April 
17, 2020 prepared for the South Carolina Department of Commerce (the “Plan”), including 
implementation, maintenance, and monitoring activities (collectively, “Compensatory 
Mitigation”). The cover page and Executive Summary of the Plan are attached as Exhibit B. 
Natural Condition also includes the natural succession and maturation of landcover types 
documented in the Baseline Document Report. The updated Natural Condition of the 
Protected Property after Compensatory Mitigation is completed shall be documented as 
described in Section A.4 below in a Current Conditions Report. 
 

3. Baseline Document Report. The current conditions of the Protected Property 
shall be documented in the "Baseline Document Report," prepared by Grantee or its 
subcontractor(s) and certified to be true and accurate to Grantee, Grantor, Third-Parties and 
the Permittee. Grantee shall circulate the Baseline Document Report to Grantor, Third-Parties 
and the Permittee on or before April 17, 2020. The purpose of the Baseline Document Report 
is to accurately document the condition of the Protected Property prior to commencement of 
the Compensatory Mitigation activities pursuant to the Plan. The Baseline Document Report 
shall include, but is not limited to: 
 

(a) a current aerial photograph of the Protected Property at an appropriate scale taken as 
close as possible to the date of this conveyance; 
(b) on-site photographs taken at representative locations on the Protected Property, 
including of major, distinct natural features, and all existing man-made structures, 
improvements, features; and, 
(c) a surveyed plat of the Protected Property showing all relevant property lines and 
features, as shown on Exhibit A attached hereto and incorporated herein by reference, and 
recorded in the Office of the Chester County, South Carolina Register of Deeds in Plat Book 
________ at Page ________. 

 
4. Current Conditions Report. After the completion of the Compensatory 

Mitigation activities on the Protected Property, Grantor, Grantee, and Third-Parties agree that 
the Baseline Document Report shall be supplemented to reflect the new conditions of the 
Protected Property. Such supplemental documentation (“Current Conditions Report”) shall 
be provided to Grantor, Grantee, Third-Parties and the Permittee. If substantial modification 
of the Protected Property is required by the Third-Parties to obtain final certification of 
satisfactory performance standards, after the Baseline Document Report has been 
supplemented/updated, additional supplemental documentation shall be prepared and 
provided to Grantor, Grantee, Third-Parties and the Permittee. 
 

5. Grantor Certification. Grantor certifies to Third-Parties and Grantee that to 
Grantor’s actual knowledge, there are no previously granted easements existing on the 
Protected Property that materially interfere or conflict with the Purpose of this Conservation 
Easement, as evidenced by the Title Report attached as Exhibit C. 
 

6. Current Liens. At the time of conveyance of this Conservation Easement, 
the Protected Property is not subject to a Mortgage. 
 



   

B. PROHIBITED USES 
 

Any activity on or use of the Protected Property inconsistent with the Purpose of this 
Conservation Easement is prohibited. The Protected Property shall be maintained in its 
natural, scenic and open condition and be restricted from any development that would impair 
or interfere with the Conservation Values of the Protected Property. These restrictions, which 
are more fully described in the list below (the “Restrictions”) shall run with the land and bind 
Grantor’s successors, administrators, assigns, lessees, or other occupiers and users, and are 
subject to the Reserved Rights which follow. Use of the Protected Property by Grantor, 
Grantee, their respective guests, agents, assigns, employees, representatives, successors, and 
third-parties are expressly restricted by the following terms except as otherwise provided in 
this Conservation Easement, or specifically provided for in the Permit and any amendments 
thereto, the Plan, and any easements and reservations of rights in the chain of title to the 
Protected Property at the time of this conveyance (as set forth on Exhibit C): 
 

1. General. There shall be no filling, flooding, excavating, mining or drilling; 
no removal of natural materials; no dumping of materials; and, no alteration of the topography 
or hydrology in any manner. 
 

2. Waters and Wetlands. In addition to the General restrictions above, there 
shall be no draining, dredging, damming or impounding; no changing the grade or elevation, 
impairing the flow or circulation of waters, reducing the reach of waters; and, no other 
discharge or activity requiring a permit under applicable clean water or water pollution control 
laws and regulations, as amended. 
 

3. Trees/Vegetation. There shall be no clearing, burning, cutting or destroying 
of trees or vegetation, except as expressly authorized in the Reserved Rights; there shall be no 
planting or introduction of non-native and/or invasive species of trees or vegetation. 
 

4. Activities. No industrial, commercial, or agricultural activities (including 
livestock grazing) shall be undertaken or allowed on the Protected Property. 
 

5. Structures. There shall be no construction, erection, or placement of 
buildings, billboards, or any other structures, nor any additions to existing structures. 
 

6. New Roads. There shall be no construction of new roads, trails, or walkways 
without the prior written approval of the Grantee and Third-Parties, including the manner in 
which they are constructed. 
 

 7. Utilities. There shall be no construction or placement of utilities or related 
facilities without the prior written approval of Grantee and Third-Parties. 
 

8. Chemical Controls. There shall be no application of pesticides or biological 
controls without prior written approval from the Third-Parties. 
 

9. Subdivision. There shall be no legal or de facto division, subdivision or 
portioning of the Protected Property. All present and future development rights allocated, 
implied, reserved or inherent in the Protected Property are hereby terminated and 
extinguished, and may not be used or transferred. 
 



   

10. Mining. Grading, filling, excavation, dredging or mining, including surface 
mining, and recovery of any oil, gas or minerals, is prohibited on the Protected Property. 
 

11. Animals. There shall be no destruction of animal life (including birds, 
insects and fish) or their habitats. 
 

12. Other Prohibitions. Any other use of, or activity on, the Protected Property 
which is or may become inconsistent with the Purpose of this Conservation Easement is 
prohibited. 
 

C. GRANTEE’S RIGHTS 
 

To accomplish the Purpose of this Conservation Easement, Grantor, its successors and 
assigns, hereby grants and conveys the following rights to Grantee and Third-Parties. 
 

1. To preserve and protect the Conservation Values and Natural Condition of 
the Protected Property in perpetuity, including enforcing the terms of this Conservation 
Easement. 

2. To enter upon the Protected Property at reasonable times in order to monitor 
compliance with and to otherwise enforce the terms of this Conservation Easement. To 
traverse existing and proposed roads as depicted on Exhibit D to the extent reasonably 
necessary to gain access to the Protected Property for the reasons set forth herein. 
 

3. Subject to Sections E.6 and E.19 of this Conservation Easement, to prevent 
any activity on or use of the Protected Property that is inconsistent with the Purpose of this 
Conservation Easement and to require the restoration of such areas or features of the Protected 
Property that may be damaged by any act, failure to act, or any use that is inconsistent with 
the Purpose of this Conservation Easement. 
 

4. The right to enforce the terms and conditions of this Conservation Easement, 
including, without limitation, by injunctive relief. 
 

D. GRANTOR’S RESERVED RIGHTS 
 

Notwithstanding the foregoing Restrictions, and rights of the Grantee and Third-
Parties, Grantor reserves for Grantor, its successors, administrators, and assigns the following 
“Reserved Rights.”  All Reserved Rights are considered to be consistent with the conservation 
purposes of this Conservation Easement and, except as specifically stated otherwise herein, 
require no prior notification to or approval by Grantee. Notwithstanding the foregoing, 
Grantor and Grantee have no right to agree to any activity that would result in the termination 
of this Conservation Easement. 
 
 1. Landscape Management. Landscaping by Grantor to prevent erosion or 
damage to the Protected Property or portions thereof, or significant detriment to existing or 
permitted uses, is allowed with prior written notice to the Grantee and Third-Parties, and 
provided that such landscaping must be generally consistent with preserving the Conservation 
Values and Natural Condition of the Protected Property. 
 

2. Forest Management. Harvesting and management of timber by Grantor is 
limited to the extent necessary to: 



   

(i)  Protect the natural environment in areas where the forest is damaged by 
natural forces such as fire, flood, storm, insects or infectious organisms. 

 
Such timber harvesting and management shall be carried out in accordance with a Forest 
Management Plan and Best Management Practices approved by the South Carolina Forestry 
Commission or successor agency, as amended. 
 
 3. Walking Trails and Recreation. Grantor reserves the right to authorize any 
outdoor, non-commercial recreational activities, including, but not limited to, hunting, 
fishing, and general wildlife observation, with cumulatively minor impacts, and which are 
consistent with preserving the Conservation Values and Natural Condition of the Protected 
Property. A trail and pedestrian bridge crossing over the unnamed creek constituting the 
southern property line may be added and maintained as necessary to facilitate access, pending 
approval of the Grantee and Third-Parties. Notwithstanding the foregoing, no other trails shall 
be located within the Protected Property without the prior written approval of the Grantee and 
Third-Parties. 
 

4. Road Maintenance. This Conservation Easement shall be subject to all 
existing roads as of the date hereof (the “Existing Roads”), and as depicted on Exhibit D, 
incorporated herein by reference. Maintenance of Existing Roads is permitted, provided that 
such maintenance is limited to: removal or pruning of dead or hazardous vegetation; 
application of permeable materials (e.g., sand, gravel) necessary to correct or impede 
erosion; grading; and maintenance of roadside ditches. 

5. New Roads and Trails. New roads and trails (“New Roads/Trails”) depicted 
in Exhibit D may be added and maintained, provided that the addition and maintenance of 
such New Roads/Trails is consistent with preserving the Conservation Values and Natural 
Condition of the Protected Property. No New Roads/Trails, other than those specified on 
Exhibit D, shall be constructed without the prior written approval of the Grantee and Third-
Parties. Further, maintenance and New Roads/Trails (either depicted in Exhibit D or 
otherwise pre-approved in writing by the Grantee and Third-Parties) is permitted, provided 
that such maintenance is limited to: removal or pruning of dead or hazardous vegetation; 
application of permeable materials (e.g., sand, gravel) necessary to correct or impede 
erosion; grading; maintenance of roadside ditches; and maintenance of any other crossings 
that facilitate access to the Protected Property. No expansion of New Roads/Trails (either 
depicted in Exhibit D or otherwise pre-approved in writing by the Grantee and Third-Parties) 
shall be conducted without the prior written approval of the Grantee and Third-Parties. 

6. Vegetation, Debris, and Non-Native/Invasive Species Removal. Grantor 
reserves the right to engage in the removal or trimming of vegetation downed or damaged 
due to natural disaster, removal of man-made debris, removal of parasitic vegetation (as it 
relates to the health of the host plant) and removal of non-native/invasive plant or animal 
species. 
 

7. Construction of Structures and Signs.  Installation and replacement signage 
for informational or directional/interpretive signage for non-commercial use or regulating 
access to and use of any portion of the Protected Property, no trespassing signs, signs 
identifying the owner of the Protected Property, and signs identifying specific areas within 
the Protected Property, are permitted provided that such signs or structures are consistent with 



   

preserving the Conservation Values and Natural Condition of the Protected Property.  Subject 
to further legal restrictions which may apply, hunting or observation blinds or elevated stands 
which are portable by a single individual may be used temporarily upon any portion of the 
Protected Property. 

8. Existing Structures. As of the date of this Conservation Easement, no 
structures are present on the Protected Property. 

9. Compensatory Mitigation. Grantor, and its authorized agents, reserves the 
right to perform any restoration, enhancement, and other wetland mitigation activities 
required by the Permit and/or the Plan, including the use of all equipment necessary to 
successfully complete any mitigation requirements contained therein. 

10. Threatened and Endangered Species Management. Management for 
Federally listed threatened or endangered species, as well as State recognized rare, 
threatened or endangered species, shall be permitted, provided that such management is in 
accordance with the Plan and recommended management practices and/or recovery plans 
and is consistent with preserving the Conservation Values and Natural Condition of the 
Protected Property. Threatened and endangered species management activities that are not 
otherwise provided in the Plan may be allowed with the prior written approval of Grantee 
and Third-Parties. 

11. Scientific Data Collection. The Grantor may conduct and/or permit the 
collection of scientific data, including, but not limited to, the installation of monitoring wells 
and weather stations, provided such installation and collection are consistent with preserving 
the Conservation Values and Natural Condition of the Protected Property. Non-
permanent/temporary scientific collecting devices such as temporary wildlife cameras or 
audio recorders require no prior notification to or approval by Grantee and Third-Parties. 
However, data collection involving the permanent installation of structures such as a weather 
station or monitoring wells requires prior written approval from the Grantee and Third-
Parties. Any permissions or licenses issued for data collection shall be limited in time and 
shall require the permittee stated therein to be the party responsible for maintenance and 
removal of monitoring wells, weather data collection stations and/or any other associated data 
collection equipment. 

12. Waters and Wetlands. Grantor shall be permitted to create or extend the 
reach of waters or wetlands beyond that called for in the Plan as long as the aquatic resources 
(e.g., delineated wetlands) of the Protected Property are not adversely affected or reduced in 
any manner, and provided that such construction may take place only for the provision of fish 
and wildlife habitat enhancement and only after obtaining the prior written approval of 
Grantee and Third-Parties, and after obtaining and providing Grantee and Third-Parties copies 
of all applicable local, state and federal and approvals necessary for such activity. 

 13. Quiet Enjoyment. Grantor reserves to itself, its agents, representatives, 
successors and assigns, all rights accruing from its ownership of the Protected Property, 
including the right to engage in or permit or invite others, including, at the election of the 
then-current owner, the general public, to engage in all uses of the Protected Property that are 
not expressly prohibited or restricted herein and are not inconsistent with the Purpose of this 
Conservation Easement. Without limiting the generality of the foregoing, Grantor expressly 



   

reserves the right of access to the Protected Property and the right of quiet enjoyment of the 
Protected Property. 

 14. Other Reserved Rights. Grantor reserves the right to engage in all acts or uses 
not prohibited by the terms of this Conservation Easement, and which are not inconsistent 
with the Purpose of this Conservation Easement. 
 

E. GENERAL PROVISIONS 
 

Except as otherwise provided herein, the following “General Provisions” shall be 
binding upon, and inure to the benefit of, Grantor, Grantee and Third-Parties, and the 
successors, administrators, assigns, lessees, licensees and agents of each: 
 
 1. Marking of Property. Grantor shall install and maintain permanent signs 
saying “Protected Natural Area” as shown on Exhibit E or establish an equivalent, 
permanent, marking system along the boundary of the Protected Property, including upland 
buffers, riparian zones, and/or aquatic resources. 

 
2. Rights of Access and Entry. Grantee and Third-Parties shall have the right 

to enter and go upon the Protected Property upon providing reasonable notice to Grantor for 
purposes of inspection, and to take actions necessary to verify compliance with the 
Restrictions. No right of access or entry by the general public to any portion of the Protected 
Property is conveyed by this Conservation Easement; however, Grantor, its successors and 
assigns, may allow public access at its discretion and declare the Protected Property as a 
wildlife management area under South Carolina law and in accordance with applicable uses 
and policies governed by public natural resource agencies. 
 
 3. Enforcement. In the event of a breach of the Restrictions by Grantor, the 
Grantee or one of the Third-Parties must notify Grantor in writing of the breach. Grantor shall 
have thirty (30) days after receipt of such notice to undertake actions that are reasonably 
calculated to swiftly correct the conditions constituting the breach. If Grantor fails to take such 
corrective action within thirty (30) days, or fails to complete the necessary corrective action, 
the Grantee and/or the Third-Parties may undertake such actions, including legal proceedings, 
as are necessary to achieve such corrective action. Among other relief, Grantee and/or Third-
Parties shall be entitled to a complete restoration for any breach of this Conservation 
Easement. Breaches of General Provisions of this Conservation Easement shall be actionable 
without notice. The costs of a breach, correction or restoration, including the Grantee’s 
expenses, court costs, and attorneys’ fees, shall be paid by Grantor, provided Grantor is 
determined to be responsible for the breach and subject to Section E.19. Enforcement shall be 
at the discretion of the Grantee and/or Third-Parties, and no omission or delay in acting shall 
constitute a waiver of any enforcement right. As between each other, Grantee and Third-Parties 
acknowledge the discretionary nature of the inspection and enforcement rights and the potential 
which exists for reasonable differences of opinion with respect to enforcing the terms of the 
Conservation Easement. These enforcement rights are in addition to, and shall not limit, 
enforcement rights available to Grantee or Third-Parties, including the U.S. Department of 
Justice, under other provisions of law or equity, or under any applicable permit or certification.  
This Conservation Easement may only be enforced by the parties hereto, and their respective 
successors and assigns, and no general third-party beneficiary rights, including but not limited 



   

to third party rights of enforcement, are created hereby, except as to the Third-Parties named 
and defined herein. 
 
 4. Events Beyond Grantor’s Control. Nothing herein shall be construed to 
authorize the Grantee or Third-Parties to institute any proceedings against Grantor for any 
changes to the Protected Property from causes or circumstances determined to have been 
beyond Grantor’s control, including, without limitation, changes caused by acts of God, 
earthquake, fire, flood, storm, war, civil disturbance, strike, the unauthorized acts of third 
persons, or similar causes, or from any prudent action taken in good faith by Grantor under 
emergency conditions to prevent, abate or mitigate significant injury to life, damage to 
property or harm to the Protected Property resulting from such causes. 
 
 5. Obligations of Ownership. Grantor is responsible for any real estate taxes, 
assessments, fees, or charges levied upon the Protected Property. Grantee shall not be 
responsible for any costs or liability of any kind related to the ownership, operation, insurance, 
upkeep, or maintenance of the Protected Property. Nothing herein shall relieve Grantor of the 
obligation to comply with federal, state or local laws, regulations and permits which may 
apply to the exercise of the Reserved Rights. 
 

6. Indemnification. Grantor agrees to release, hold harmless, defend and 
indemnify the Grantee and their respective officers, directors, employees, agents and 
contractors (the “Indemnified Parties”) from any and all liabilities including injury, losses, 
damages, judgments, penalties, costs, expenses, and fees (including reasonable attorney’s 
fees) arising from or in any way connected to any injury, including death, to any person or 
physical damage to any part of the Protected Property, resulting from any act, omission, 
condition, or other matter related to or occurring on or about the Protected Property, 
regardless of cause, unless due to the negligence or willful act of any of the Indemnified 
Parties.  Any such negligence on the part of an Indemnified Party shall only prevent the 
negligent Indemnified Party from recovery and shall in no way affect the indemnification 
rights of any other non-negligent Indemnified Party.  This Section E.6 is controlled by Section 
E.19 as it relates to the State, as defined therein. 
 

 7. Long-Term Management. Grantor shall accomplish the long-term 
management activities identified in Section 4.10 of the Plan, as excerpted in Exhibit F. 
 
 8. Extinguishment. In the event that changed conditions render impossible the 
continued use of the Protected Property for conservation purposes, this Conservation 
Easement may only be extinguished, in whole or in part, by judicial proceeding. 
 
 9. Eminent Domain. Whenever all or part of the Protected Property is taken in 
the exercise of eminent domain so as to substantially abrogate the Restrictions imposed by 
this Conservation Easement, Grantor and Grantee shall join in appropriate actions at the time 
of such taking to (i) promptly notify the Third-Parties, and (ii) recover the full value of the 
taking, and all incidental and direct damages due to the taking, including but not limited to 
alternative compensatory mitigation that is acceptable to the Third-Parties, and conforms with 
the requirements of 33 C.F.R. § 332.7(a)(3) and (4). Any proceeds recovered under this 
Section, including, without limitation, any proceeds generated from timber harvest or salvage, 
shall be placed in escrow by Grantor and Grantee to be held and controlled jointly, until such 
time as the funds can be utilized to acquire adjoining acreage or other suitable acreage that 



   

fulfills the compensatory mitigation requirements set by the conditions of the Permit and in 
accordance with 33 C.F.R. Part 332. 
 
 10. Disposal. In accordance with the Plan, the South Carolina Department of 
Natural Resources (“SCDNR”) is intended to accept fee simple title to the Protected Property 
by donation from Grantor. Following ownership of the Protected Property by SCDNR, in the 
event that all or part of the Protected Property becomes surplus government property or needs 
to be conveyed, disposed of, and/or transferred, SCDNR shall do so in conformity with the 
requirements of 33 C.F.R. § 332.7(a)(3) and (4).  In such event, priority must be given for 
conveyance of the Protected Property to an entity qualifying as a Holder under the South 
Carolina Conservation Easement Act, S.C. Code Ann. § 27-8-20(2) and the Protected 
Property shall continue to be managed in accordance with the Plan and protected by this 
Conservation Easement. A 60-day advance notification to the Third-Parties is required before 
any action is taken to transfer title under this Section 10, or establish any other legal claims 
to or over, the Protected Property. Any such transfer shall be subject to this Conservation 
Easement. In the event SCDNR in unable or unwilling to accept title to the Protected Property, 
Grantor shall endeavor to convey said property to another entity qualifying as a Holder under 
the South Carolina Conservation Easement Act, S.C. Code Ann. § 27-8-20(2), or such other 
party as shall be approved by the Third-Parties, and the Protected Property shall continue to 
be managed in accordance with the Plan and protected by this Conservation Easement.  A 60-
day advance notification to the Third-Parties is required before any action is taken to transfer 
title under this Section 10, or establish any other legal claims to or over, the Protected 
Property.  Any such transfer shall be subject to this Conservation Easement. 
 

11. Notification. Any notice, request for approval, or other communication 
required under this Conservation Easement shall be sent by registered or certified mail, 
postage prepaid, to the following addresses (or such address as may be hereafter specified by 
notice pursuant to Section E.12): 

 
To Grantor: Open Space Institute Land Trust Incorporated 

1350 Broadway, Suite 201, New York, NY 10018 
 

To Grantee:  Katawba Valley Land Trust 
Post Office Box 1776 
Lancaster, SC 29721 

 
To Third-Parties:  U.S. Army Corps of Engineers 

Attn: Regulatory Division 
69A Hagood Avenue 
Charleston, South Carolina 29403 

 
   SCDHEC 
   Bureau of Water 
   2600 Bull Street  
   Columbia, SC 29201 
 
 12. Assignment. This Conservation Easement is transferable, but only to a 
qualified holder under §501(c)(3) and §170(h) of the Internal Revenue Code as described 
herein. As a condition of such transfer, the transferee shall agree to all of the restrictions, rights, 



   

and provisions herein, and to continue to carry out the Purposes of this Conservation 
Easement. Assignments shall be accomplished by amendment of this Conservation Easement 
under Section E.17. Grantee shall notify Grantor and Third-Parties at least 60 days prior to any 
such assignment or transfer. 
 
 13. Failure of Grantee. If at any time Grantee is unable or fails to enforce this 
Conservation Easement, or if Grantee ceases to be a qualified holder under §501(c)(3) and 
§170(h) of the Internal Revenue Code, and if within a reasonable period of time after the 
occurrence of one of these events the Grantee fails to make an assignment pursuant to Section 
E.12, then the Grantee’s interest shall become vested in another qualified holder in accordance 
with an appropriate (e.g., cy pres) proceeding in a court of competent jurisdiction. 
 
 14. Subsequent Transfer. Grantor agrees to incorporate the terms of this 
Conservation Easement in any deed or other legal instrument which transfers any interest in 
all or a portion of the Protected Property. Grantor agrees to provide written notice of such 
transfer to Grantee and Third-Parties at least 60 days prior to the date of transfer. The failure 
of Grantor to comply with this Section E.14 shall not impair the validity or enforceability of 
this Conservation Easement. 
 

 15. No Extinguishment Through Merger.  Grantor and Grantee herein agree that 
should Grantee, or any successor in interest to Grantee, come to own all or a portion of the fee 
interest in the Protected Property subject to this Conservation Easement, (i) said owner shall 
observe and be bound by the obligations and the restrictions imposed upon the Protected 
Property by this Conservation Easement; (ii) this Conservation Easement shall not be 
extinguished, in whole or in part, through the doctrine of merger in view of the public interest 
in its enforcement; and (iii) said owner as promptly as possible shall assign the Grantee 
interests in this Conservation Easement of record to another holder in conformity with the 
requirements of Section E.12. Any instrument of assignment of this Conservation Easement 
or the rights conveyed herein shall refer to the provisions of Section E.12, and shall contain 
language necessary to continue Section E.12 in force. Further, no deed, transfer, or assignment 
shall be effective if it will result in merger, until a like conservation easement has been granted 
to avoid merger.  
 

 16. Control.  Nothing in this Conservation Easement shall be construed as giving 
rise to any right or ability of Grantee to exercise physical or managerial control over day-to-
day operations of the Protected Property, or any of Grantor’s activities on the Protected 
Property, or otherwise to become an operator with respect to the Protected Property within the 
meaning of the Comprehensive Environmental Response, Compensation and Liability Act of 
1980, as amended. 
 
 17. Amendment. This Conservation Easement may be amended, but only in 
writing signed by all parties hereto, and provided such amendment must be consistent with the 
Purpose of this Conservation Easement and the status of the Grantee under any applicable laws, 
including S.C. Code Title 27, Chapter 8. 
 
 18. Severability. Should any separable part of this Conservation Easement be 
found void or unenforceable by a court of competent jurisdiction, the remainder shall continue 
in full force and effect. 



   

 19. Indemnification Provisions Not Applicable to the State.  In accordance with 
the terms of the Plan, SCDNR is intended to accept fee simple title to the Protected Property.  
Notwithstanding any language herein (preceding or following) to the contrary, no 
indemnification obligation or requirement or commitment to payment of Grantee’s expenses, 
court costs, and attorneys’ fees contained herein shall be applicable to, binding upon or 
enforceable against the State of South Carolina or any agency or governmental department or 
body of the State of South Carolina (collectively referred to hereinafter as the “State”). 
 
 20. Warranty. Grantor warrants that it owns the Protected Property in fee simple, 
and that Grantor either owns all interests in the Protected Property which may be impaired by 
the granting of this Conservation Easement or that there are no outstanding mortgages, tax 
liens, encumbrances, or other interests in the Protected Property which have not been expressly 
subordinated to this Conservation Easement other than those which have disclosed by Grantor 
to Grantee. Grantor further warrants that Grantee shall have the use of and enjoy all the benefits 
derived from and arising out of this Conservation Easement. Grantor further warrants that it 
has no knowledge of the presence, release or threatened release of hazardous substances or 
wastes on the Protected Property and promises to defend and indemnify the Grantee against 
all litigation, claims, demands, penalties, and damages, including reasonable attorney’s fees, 
arising from breach of this warranty.   
 
 21. Habendum Clause. To have and to hold, this Conservation Easement together 
with all and singular the appurtenances and privileges belonging or in any way pertaining 
thereto, either in law or equity, either in possession or expectancy, for the proper use and 
benefit of the Grantee, its successors and assigns, forever. 
 
 22. Counterparts.  This Conservation Easement may be executed in counterparts, 
each of which shall be deemed to be an original, and taken together shall constitute one and 
the same instrument. 
 
 
 
 

[Signature Pages Follow] 
  



   

 IN WITNESS WHEREOF, Grantor and Grantee have executed this Conservation 
Easement, and the Third-Parties have approved this Conservation Easement, on the date 
written above. By its execution and acceptance of this Conservation Easement, Grantee 
accepts the Third-Parties rights of enforcement herein. 
 
SIGNED, SEALED AND 
DELIVERED IN THE PRESENCE OF: 
 
WITNESSES:     GRANTOR: 
 

Open Space Institute Land Trust, Incorporated, 
a New York not-for-profit corporation [SEAL] 

 
       
     
      By:       
 
      Its:       
 
      And:       
 
      Its:       
 
 
STATE OF SOUTH CAROLINA ) 
     ) ACKNOWLEDGMENT 
COUNTY OF CHESTER  ) 
   
The foregoing instrument was acknowledged this _____ day of __________, 2020, before 
me the undersigned Notary, and I do hereby certify that the above named 
____________________  and ________________________, duly authorized officers of the 
Grantor personally appeared before me and acknowledged the due execution of the 
foregoing instrument. 
 
      
___________________________________________(SEAL)  
(Signature of Notary) 
Printed Name of Notary: __________________________ 
Notary Public for the State of South Carolina  
My commission expires: _______________ 
  



   

WITNESSES:     GRANTEE: 
 

KATAWBA VALLEY LAND TRUST, INC., 
a South Carolina non-profit corporation 
[SEAL] 

     
      By:       
 
      Its:       
 
 
      And:       
 
      Its:       
 
 
STATE OF SOUTH CAROLINA ) 
     ) ACKNOWLEDGMENT 
COUNTY OF CHESTER  ) 
   
The foregoing instrument was acknowledged this _____ day of __________, 2020, before 
me the undersigned Notary, and I do hereby certify that the above named 
__________________________ and _______________________, duly authorized officers 
of the Grantee personally appeared before me and acknowledged the due execution of the 
foregoing instrument. 
 
 
___________________________________________(SEAL)  
(Signature of Notary) 
Printed Name of Notary: _________________________ 
Notary Public for the State of South Carolina  
My commission expires: _______________ 
 
 
 

 

  

 

  



   

Approval by Third-Parties: 
 
U.S. Army Corps of Engineers, Charleston District 

 
    By:  _______________________________________ 
     
            ______________________________________ 
            [type/print name]  
 

Title: _____________________________________ 
  



   

 
 

Approval by Third-Parties: 
 
 
 

S.C. Department of Health and Environmental Control 
 

By:  _______________________________________ 
     
            ______________________________________ 
            [type/print name]  

 
Title: _____________________________________ 

 
 
 
 
 
 
 
 
  



  

EXHIBIT A 
 

Conservation Easement Survey Plat and Legal Description of Protected Property 
 

 
 

 

  







LANDSFORD TRACT MITIGATION SITE 
 

LEGAL DESCRIPTION 
 
ALL that certain piece, parcel or tract of land, situate, lying and being in the County of Chester, 
State of South Carolina, containing 109.48 acres, more or less, and shown and designated as 
“109.48 ACRES TMS# 162-00-00-001-000 (PORTION)” on a plat thereof prepared by Michael 
R. Mills, S.C.P.L.S. No. 11606, of Glenn Associates Surveying, Inc., entitled “PROPERTY 
OWNED BY OPEN SPACE INSTITUTE LAND TRUST, INC. CONSERVATION EASEMENT 
BOUNDARY SURVEY FOR “LANDSFORD MITIGATION SITE” CHESTER COUNTY, 
SOUTH CAROLINA” dated January 16, 2020 and recorded ______________, 2020 in the 
Register of Deeds Office for Chester County, South Carolina in Plat Book ______, at Page ______ 
(the “Plat”). Said tract having such size, shape, location, buttings, boundings, courses and distances 
as by reference to said Plat will more fully appear. 



  

EXHIBIT B 
 

Cover Page of Landsford Tract Final Permittee-Responsible Mitigation Plan 
 
 
 

  



 
 

LANDSFORD TRACT 
FINAL PERMITTEE-RESPONSIBLE MITIGATION PLAN 

 
PROJECT: 

 
PROJECT INSPECTOR 

YORK COUNTY, SOUTH CAROLINA 
 

APPLICANT: 
 

SOUTH CAROLINA DEPARTMENT OF COMMERCE 
 

SUBMITTED TO: 
 

UNITED STATES ARMY CORPS OF ENGINEERS 
CHARLESTON DISTRICT, REGULATORY 

 
PREPARED BY:

 

 
 

PALUSTRINE GROUP, LLC 
P.O. Box 31411 

CHARLESTON, SOUTH CAROLINA 29417 
 

SUBMISSION DATE: 
 

JANUARY 31, 2020 
 

REVISED: 
 

APRIL 17, 2020 
 
 



  

EXHIBIT C 
 

Title Report 
 

  



 Commitment for Title Insurance 
 Adopted 08-01-2016 
 Technical Correction 04-02-2018 
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COMMITMENT FOR TITLE INSURANCE  
ISSUED BY  

COMMONWEALTH LAND TITLE INSURANCE COMPANY 
 

NOTICE 
 
IMPORTANT—READ CAREFULLY: THIS COMMITMENT IS AN OFFER TO ISSUE ONE OR MORE TITLE 
INSURANCE POLICIES. ALL CLAIMS OR REMEDIES SOUGHT AGAINST THE COMPANY INVOLVING THE 
CONTENT OF THIS COMMITMENT OR THE POLICY MUST BE BASED SOLELY IN CONTRACT. 
 
THIS COMMITMENT IS NOT AN ABSTRACT OF TITLE, REPORT OF THE CONDITION OF TITLE, LEGAL 
OPINION, OPINION OF TITLE, OR OTHER REPRESENTATION OF THE STATUS OF TITLE. THE 
PROCEDURES USED BY THE COMPANY TO DETERMINE INSURABILITY OF THE TITLE, INCLUDING ANY 
SEARCH AND EXAMINATION, ARE PROPRIETARY TO THE COMPANY, WERE PERFORMED SOLELY FOR 
THE BENEFIT OF THE COMPANY, AND CREATE NO EXTRACONTRACTUAL LIABILITY TO ANY PERSON, 
INCLUDING A PROPOSED INSURED.  
 
THE COMPANY’S OBLIGATION UNDER THIS COMMITMENT IS TO ISSUE A POLICY TO A PROPOSED 
INSURED IDENTIFIED IN SCHEDULE A IN ACCORDANCE WITH THE TERMS AND PROVISIONS OF THIS 
COMMITMENT. THE COMPANY HAS NO LIABILITY OR OBLIGATION INVOLVING THE CONTENT OF THIS 
COMMITMENT TO ANY OTHER PERSON.  
 

COMMITMENT TO ISSUE POLICY 
 

Subject to the Notice; Schedule B, Part I—Requirements; Schedule B, Part II—Exceptions; and the Commitment 
Conditions, Commonwealth Land Title Insurance Company, a Florida Corporation (the “Company”), commits to 
issue the Policy according to the terms and provisions of this Commitment. This Commitment is effective as of the 
Commitment Date shown in Schedule A for each Policy described in Schedule A, only when the Company has 
entered in Schedule A both the specified dollar amount as the Proposed Policy Amount and the name of the 
Proposed Insured. 
 
If all of the Schedule B, Part I—Requirements have not been met within 180 days after the Commitment Date, this 
Commitment terminates and the Company’s liability and obligation end. 
 

COMMITMENT CONDITIONS 
 

1. DEFINITIONS 
(a) “Knowledge” or “Known”: Actual or imputed knowledge, but not constructive notice imparted by 

the Public Records.  
(b) “Land”: The land described in Schedule A and affixed improvements that by law constitute real 

property. The term “Land” does not include any property beyond the lines of the area described in 
Schedule A, nor any right, title, interest, estate, or easement in abutting streets, roads, avenues, 
alleys, lanes, ways, or waterways, but this does not modify or limit the extent that a right of 
access to and from the Land is to be insured by the Policy.   

(c) “Mortgage”: A mortgage, deed of trust, or other security instrument, including one evidenced by 
electronic means authorized by law. 

(d) “Policy”: Each contract of title insurance, in a form adopted by the American Land Title 
Association, issued or to be issued by the Company pursuant to this Commitment.  

(e) “Proposed Insured”: Each person identified in Schedule A as the Proposed Insured of each Policy 
to be issued pursuant to this Commitment. 
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(f) “Proposed Policy Amount”: Each dollar amount specified in Schedule A as the Proposed Policy 
Amount of each Policy to be issued pursuant to this Commitment. 

(g) “Public Records”: Records established under state statutes at the Commitment Date for the 
purpose of imparting constructive notice of matters relating to real property to purchasers for 
value and without Knowledge.  

(h) “Title”: The estate or interest described in Schedule A.  
 

2. If all of the Schedule B, Part I—Requirements have not been met within the time period specified in the 
Commitment to Issue Policy, this Commitment terminates and the Company’s liability and obligation end.  

 
3. The Company’s liability and obligation is limited by and this Commitment is not valid without: 

(a) the Notice;  
(b) the Commitment to Issue Policy; 
(c) the Commitment Conditions; 
(d) Schedule A;  
(e) Schedule B, Part I—Requirements; [and] 
(f) Schedule B, Part II—Exceptions[; and  
(g) a counter-signature by the Company or its issuing agent that may be in electronic form]. 

 
4. COMPANY’S RIGHT TO AMEND 

The Company may amend this Commitment at any time. If the Company amends this Commitment to add 
a defect, lien, encumbrance, adverse claim, or other matter recorded in the Public Records prior to the 
Commitment Date, any liability of the Company is limited by Commitment Condition 5. The Company shall 
not be liable for any other amendment to this Commitment. 
 

5. LIMITATIONS OF LIABILITY 
(a) The Company’s liability under Commitment Condition 4 is limited to the Proposed Insured’s actual 

expense incurred in the interval between the Company’s delivery to the Proposed Insured of the 
Commitment and the delivery of the amended Commitment, resulting from the Proposed 
Insured’s good faith reliance to:  
(i) comply with the Schedule B, Part I—Requirements;  
(ii) eliminate, with the Company’s written consent, any Schedule B, Part II—Exceptions; or 
(iii) acquire the Title or create the Mortgage covered by this Commitment.  

(b) The Company shall not be liable under Commitment Condition 5(a) if the Proposed Insured 
requested the amendment or had Knowledge of the matter and did not notify the Company about 
it in writing. 

(c) The Company will only have liability under Commitment Condition 4 if the Proposed Insured 
would not have incurred the expense had the Commitment included the added matter when the 
Commitment was first delivered to the Proposed Insured.   

(d) The Company’s liability shall not exceed the lesser of the Proposed Insured’s actual expense 
incurred in good faith and described in Commitment Conditions 5(a)(i) through 5(a)(iii) or the 
Proposed Policy Amount. 

(e)  The Company shall not be liable for the content of the Transaction Identification Data, if any. 
(f) In no event shall the Company be obligated to issue the Policy referred to in this Commitment 

unless all of the Schedule B, Part I—Requirements have been met to the satisfaction of the 
Company.  

(g) In any event, the Company’s liability is limited by the terms and provisions of the Policy.  
 
6.   LIABILITY OF THE COMPANY MUST BE BASED ON THIS COMMITMENT 
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(a) Only a Proposed Insured identified in Schedule A, and no other person, may make a claim under 
this Commitment. 

(b) Any claim must be based in contract and must be restricted solely to the terms and provisions of 
this Commitment. 

(c) Until the Policy is issued, this Commitment, as last revised, is the exclusive and entire agreement 
between the parties with respect to the subject matter of this Commitment and supersedes all 
prior commitment negotiations, representations, and proposals of any kind, whether written or 
oral, express or implied, relating to the subject matter of this Commitment. 

(d) The deletion or modification of any Schedule B, Part II—Exception does not constitute an 
agreement or obligation to provide coverage beyond the terms and provisions of this Commitment 
or the Policy. 

(e) Any amendment or endorsement to this Commitment must be in writing and authenticated by a 
person authorized by the Company. 

(f) When the Policy is issued, all liability and obligation under this Commitment will end and the 
Company’s only liability will be under the Policy. 

 
7.   IF THIS COMMITMENT HAS BEEN ISSUED BY AN ISSUING AGENT 

The issuing agent is the Company’s agent only for the limited purpose of issuing title insurance 
commitments and policies. The issuing agent is not the Company’s agent for the purpose of providing 
closing or settlement services.  
 

8. PRO-FORMA POLICY 
The Company may provide, at the request of a Proposed Insured, a pro-forma policy illustrating the 
coverage that the Company may provide. A pro-forma policy neither reflects the status of Title at the time 
that the pro-forma policy is delivered to a Proposed Insured, nor is it a commitment to insure. 

 
9. ARBITRATION 
 The Policy contains an arbitration clause. All arbitrable matters when the Proposed Policy Amount is 

$2,000,000 or less shall be arbitrated at the option of either the Company or the Proposed Insured as the 
exclusive remedy of the parties. A Proposed Insured may review a copy of the arbitration rules at 
http://www.alta.org/arbitration.  

 
 
 

 
Countersigned: 
 
 

  
 
Clear Title Agency, LLC 
652 Coleman Boulevard 
Suite 200 
Mount Pleasant, SC 29464 
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Transaction Identification Data for reference only: 
Issuing Agent:  Clear Title Agency, LLC 
Issuing Office:  652 Coleman Boulevard, Suite 200, Mount Pleasant, SC 29464 
Issuing Office’s ALTA® Registry ID:  1037412 
Loan ID Number:   
Commitment Number:  2532.0011 
Issuing Office File Number:  2532.0011 
Property Address:  109.48 acres, more or less, off of Landsford Road, Chester, SC 29706 
Revision Number:   
 

SCHEDULE A 
 
1. Commitment Date: 03/26/2020 at 8:30 AM 
 
2. Policy to be issued: 
 

a) ALTA Homeowner's Policy  
Proposed Insured: Katawba Valley Land Trust, Inc. 
Proposed Policy Amount: $100,000.00 
 

 
3. The estate or interest in the Land described or referred to in this Commitment is: Conservation Easement 
 
4. The Title is, at the Commitment Date vested in:  

Open Space Institute Land Trust, Inc., a New York Corporation 
 
5. The Land is described as follows: 

SEE EXHIBIT ‘A’ ATTACHED HERETO. 
 
 
Countersigned: 
 

By:  
 
Authorized Officer or Agent 
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SCHEDULE B, PART I 
Requirements 

 
All of the following Requirements must be met: 
 
1. The Proposed Insured must notify the Company in writing of the name of any party not referred to in this 

Commitment who will obtain an interest in the Land or who will make a loan on the Land. The Company may 
then make additional Requirements or Exceptions. 

 
2. Pay the agreed amount for the estate or interest to be insured. 
 
3. Pay the premiums, fees, and charges for the Policy to the Company. 
 
4. Documents satisfactory to the Company that convey the Title or create the Mortgage to be insured, or both, 

must be properly authorized, executed, delivered, and recorded in the Public Records. 
 
Conservation Easement and Acceptance property executed by the president of Open Space Institute Land 
Trust, Inc., a New York corporation, or by such other person(s) as may be authorized to execute said 
instrument by a resolution of the board of directors or other governing body pursuant to the Charter and By-
Laws of said Non-Profit, to Katawba Valley Land Trust, Inc., a _______________ nonprofit corporation, to be 
executed and recorded at closing. 

 
5. Payment of all taxes, charges, assessments, levied and assessed against the Land which are due and 

payable. 
 
6. Satisfactory evidence should be had that improvement and/or repairs or alterations thereto are completed; 

that contractor, sub-contractors, labor and materialmen are all paid; and have released of record all liens or 
notice of intent to perfect a lien for labor of material. 

 
7. Satisfaction and release of the insured Land from that certain Mortgage dated May 28, 2009 and recorded 

May 29, 2009 in Book 1444, at Page 276 in the Register of Deeds Office for Chester County, South Carolina 
OR Subordination Agreement in a form satisfactory to the Company subordinating the aforesaid Mortgage to 
the Conservation Easement and Acceptance described in Item 4 above. 

 
8. Proof satisfactory to the Company that the conservation easement to be insured was properly created under 

and complies with South Carolina Code Sec. 27-8-10 et seq. 
 
9. Proof satisfactory to the Company that the proposed insured qualifies as a "holder" under South Carolina 

Code Sec. 27-8-20. 
 
10. We must be furnished with a copy of South Carolina Insurance Department 3601 executed pursuant to 

Section 38-75-960 of the South Carolina Code of Laws, 1976, as amended, and an executed Notice of 
Availability of Title Insurance pursuant to South Carolina Insurance Department Regulation  R-69-18, Volume 
25A of the South Carolina Code of Laws, 1976, as amended. 

 
11. As to Open Space Institute Land Trust, Inc. and Katawba Valley Land Trust, Inc.: Obtain a Certificate of 

Existence from the Office of the Secretary of State for South Carolina or similar office in the state of 
organization. 
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12. As to Open Space Institute Land Trust, Inc. and Katawba Valley Land Trust, Inc.: Present for examination and 
approval a copy of the Shareholder Agreement/Bylaws of the non-profit corporation, together with any 
amendments or modifications thereto. 

 
13. Provide a satisfactory Owner's Affidavit of Possession and No Liens.  Said affidavit when properly executed at 

closing by the seller(s), if any, and mortgagor(s) herein will serve to delete the standard lien and possession 
exceptions from the Loan Policy to be issued. 

 
14. Execution and delivery of Seller's Affidavit concerning South Carolina Withholding Tax on Sales of Real and 

Associated Tangible Personal Property by Non-Residents, S. C. Code Section 12-8-580, et. seq. 
 
15. Execution and delivery of Seller's Certification of Non-Foreign Status concerning the Foreign Investment in 

Real Property Tax Act (FIRPTA). 
 
16. Evidence satisfactory to the Company that all taxes have been paid to the South Carolina Department of 

Revenue pursuant to SC Code Section 12-54-124 or said taxes are inapplicable. (Receipt of Transferor 
Affidavit form promulgated by the SC Dept. of Revenue may be used to satisfy this requirement.) 

 
17. The structure of this transaction must be revealed to the Company, and the Company reserves the right to 

insert additional requirements or exceptions upon review of same. 
 

18. An ALTA OwnerÍs Policy or HomeownerÍs Policy, insuring an estate or interest in Land, will not be issued for 
less than the full value of the estate or interest. The actual value of the estate or interest to be insured must 
be disclosed to the Company and subject to approval by the Company, entered as the Proposed Policy 
Amount to be issued on Schedule A of this Commitment. Until the Proposed Policy Amount to be issued shall 
be determined, and entered as aforesaid, it is agreed as between the Company, the Proposed Insured, and 
every person relying on this Commitment, the Company cannot be required to approve any such evaluation in 
excess of $100,000.00 and the total liability of the Company on account of this Commitment shall not exceed 
than amount. The Proposed Policy Amount(s) must be increased to full value of the estate or interest being 
insured and premium charged consistent therewith when the final amount(s) are approved.
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SCHEDULE B, PART II 

Exceptions 
 

THIS COMMITMENT DOES NOT REPUBLISH ANY COVENANT, CONDITION, RESTRICTION, OR LIMITATION 
CONTAINED IN ANY DOCUMENT REFERRED TO IN THIS COMMITMENT TO THE EXTENT THAT THE 
SPECIFIC COVENANT, CONDITION, RESTRICTION, OR LIMITATION VIOLATES STATE OR FEDERAL LAW 
BASED ON RACE, COLOR, RELIGION, SEX, SEXUAL ORIENTATION, GENDER IDENTITY, HANDICAP, 
FAMILIAL STATUS, OR NATIONAL ORIGIN. 
 
The Policy will not insure against loss or damage resulting from the terms and provisions of any lease or 
easement identified in Schedule A, and will include the following Exceptions unless cleared to the satisfaction of 
the Company: 
 

1. Any defect, lien, encumbrance, adverse claim, or other matter that appears for the first time in the Public 
Records or is created, attached, or is disclosed between the Commitment Date and the date on which all 
of the Schedule B, Part I — Requirements are met. 

 
2. Rights of parties in possession of the Land. 

 
3. Any encroachment, encumbrance, violation, variation or adverse circumstance affecting the Title that 

would be disclosed by an accurate and complete land survey of the Land. 
 

4. Any lien, or right to a lien, for labor, services, or material heretofore or hereafter furnished. 
 

5. Taxes for the year 2020 and subsequent years, a lien not yet due and payable. 
 

6. All of the terms, provisions, conditions, restrictions, reservations, limitations on interest and obligations as 
described in and created by that certain Conservation Easement between  Open Space Institute Land 
Trust, Inc., a New York corporation, and Katawba Valley Land Trust, Inc., a _______________ nonprofit 
corporation, dated  _______________, 2020 and recorded ________________2020, in Book ________, 
at Page_______, including but not limited to provisions relating to enforceability and compliance including 
the rights of third parties thereto. 

 
7. This policy affords assurance as to the location of the boundary lines of subject property, but does not 

insure the engineering calculations in computing the exact amount of acreage contained therein. 
 

8. Any right, interest or claim that may exist, arise or be asserted against the Title under or pursuant to the 
Perishable Agricultural Commodities Act of 1930, as amended, 7 USC 499a et seq., the Packers and 
Stockyard Act of 1921, as amended, 7 USC 181 et seq., or any similar state laws. 

 
9. Covenants, conditions and restrictions contained in that certain Special Warranty Deed from Crescent 

Resources, LLC, a Georgia limited liability company, to The Landsford Group, LLC, a North Carolina 
limited liability company, dated May 27, 2009 and recorded May 29, 2009 in Book 991, at Page 117 in the 
Register of Deeds Office for Chester County, South Carolina, as further amended in that certain 
Amendment to General Deed Restrictions dated August 8, 2015 and recorded October 9, 2019 in Book 
1289, at Page 141 in the Register of Deeds Office for Chester County, South Carolina. 

 
10. Easements reserved to Crescent Resources LLC, a Georgia limited liability company, in that certain 

Special Warranty Deed from Crescent Resources, LLC to The Landsford Group, LLC, a North Carolina 
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limited liability company, dated May 27, 2009 and recorded May 29, 2009 in Book 991, at Page 117 in the 
Register of Deeds Office for Chester County, South Carolina, as further amended in that certain 
Amendment to General Deed Restrictions dated August 8, 2015 and recorded October 9, 2019 in Book 
1289, at Page 141 in the Register of Deeds Office for Chester County, South Carolina. 

 
11. Transmission line and retail electric line right-of-way reserved or granted to Duke Energy Carolinas, LLC, 

f/k/a Duke Power Company and Duke Energy Corporation as contained in that certain Deed from 
Crescent Resource, LLC, a Georgia limited liability company, to the Landsford Group, LLC, a North 
Carolina limited liability company, dated May 27, 2009 and recorded May 29, 2009 in Book 991, at Page 
117, in the Register of Deeds Office for Chester County, South Carolina. 

 
12. Reservation of rights, privileges, and easement granted to Duke Power Company in that certain Deed 

from Duke Power Company to Crescent Land and Timber Corp. dated May 1, 1969 and recorded 
December 23, 1969 in Book 444, at Page 553 in the Register of Deeds Office for Chester County, South 
Carolina. 

 
13. Easement granted to Duke Power Company dated April 2, 1973 and recorded April 11, 1973 in Book 461, 

at Page 523 in the Register of Deeds Office for Chester County, South Carolina. 
 

14. Any taxes assessed under the roll-back provisions of Section 12-43-220-(D-4), South Carolina Code of 
Laws 1976, as amended. 

 
15. Access to subject property is by way of private road(s) only. 

 
16. Defects in title arising out of or in connection with errors, ambiguities, or other deficiencies in the 

description of the land in deed dated May 1, 1969, and recorded December 23, 1969, in Book 444, at 
Page 553, and in prior deeds, probate records or other documents pertaining to the land. 

 
17. Rights of the public generally in and to the use of that portion of subject property used for a road and 

shown as "Existing Woods Road" and "PROPOSED ROAD" on that certain plat entitled “PROPERTY 
OWNED BY OPEN SPACE INSTITUTE LAND TRUST, INC. CONSERVATION EASEMENT BOUNDARY 
SURVEY FOR "LANDSFORD MITIGATION SITE" CHESTER COUNTY, SOUTH CAROLINA" dated 
January 16, 2020 and recorded ___________, 2020 in the Register of Deeds Office for Chester County, 
South Carolina in Plat Book _____, at Page _________ . 

 
18. Riparian rights incident to the premises. 

 
19. Rights of upper and lower riparian owners in and to the waters of the Catawba River and the unnamed 

creek crossing or adjoining the property, and the natural flow thereof, free from diminution or pollution. 
 

20. Title to any portion of the subject property lying below the mean high water mark of abutting Tidal Waters 
and any portion of the land which may be marshlands. 

 
21. This policy does not insure title to any portion of the insured premises lying within the  boundaries of 

Catawba River, the unnamed creek and stream shown on that certain plat entitled “PROPERTY OWNED 
BY OPEN SPACE INSTITUTE LAND TRUST, INC. CONSERVATION EASEMENT BOUNDARY 
SURVEY FOR "LANDSFORD MITIGATION SITE" CHESTER COUNTY, SOUTH CAROLINA" dated 
January 16, 2020 and recorded ___________, 2020 in the Register of Deeds Office for Chester County, 
South Carolina in Plat Book _____, at Page _________. 
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22. Jurisdiction of the U. S. Corps of Engineers with respect to any portion of the property which may 
constitute wetlands or marshlands or navigable waters. 

 
23. Interests created by or limitations on the use imposed by the Federal Coastal Zone Management Act or 

other federal Law or Regulations or by South Carolina Code Section 48-39-10 through 48-39-360, as 
amended, or any regulations promulgated pursuant to said State or Federal Law. 

 
24. This policy does not insure any portion of the subject property which consists of accreted  lands. 

 
25. Lack of record title prior to May 27, 2009 being the date of recordation of deed to Crescent Resources, 

LLC, a Georgia limited liability company, recorded in Book 991, page 117; also, defects, liens or 
encumbrances (including, among others, possible outstanding interests of former owners, or those 
claiming under them), created prior to recordation of said deed. 

 
26. The following matters of survey as shown on that certain survey prepared by Michael R. Mills, S.C.P.L.S. 

No. 11606, of Glenn Associates Surveying, Inc., entitled “PROPERTY OWNED BY OPEN SPACE 
INSTITUTE LAND TRUST, INC. CONSERVATION EASEMENT BOUNDARY SURVEY FOR 
"LANDSFORD MITIGATION SITE" CHESTER COUNTY, SOUTH CAROLINA" dated January 16, 2020 
and recorded ___________, 2020 in the Register of Deeds Office for Chester County, South Carolina in 
Plat Book _____, at Page _________: 
 
a.  STREAM 
b. WETLAND 
c.  PROPOSED ROAD 

 
The exception(s) in Schedule B omit(s) any covenants or restrictions, if any, based upon race, color, religion, sex, 
sexual orientation, familial status, marital status, disability, handicap, national origin, ancestry or source of 
income, as set forth in applicable state or federal laws, except to the extent that said covenant or restriction is 
permitted by applicable law. 
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LEGAL DESCRIPTION 
 

EXHIBIT “A”  
 
THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE COUNTY OF CHESTER, STATE OF 
SOUTH CAROLINA AND IS DESCRIBED AS FOLLOWS: 
 
ALL that certain piece, parcel or tract of land, situate, lying and being in the County of Chester, State of South 
Carolina, containing 109.48 acres, more or less, and shown and designated as “109.48 ACRES TMS#  162-00-
00-001-000 (PORTION)” on a plat thereof prepared by Michael R. Mills, S.C.P.L.S. No. 11606, of Glenn 
Associates Surveying, Inc., entitled “PROPERTY OWNED BY OPEN SPACE INSTITUTE LAND TRUST, INC. 
CONSERVATION EASEMENT BOUNDARY SURVEY FOR "LANDSFORD MITIGATION SITE" CHESTER 
COUNTY, SOUTH CAROLINA" dated January 16, 2020 and recorded ___________, 2020 in the Register of 
Deeds Office for Chester County, South Carolina in Plat Book _____, at Page _________ (the “Plat”).  Said tract 
having such size, shape, location, buttings, boundings, courses and distances as by reference to said Plat will 
more fully appear. 
 



 

{01453977.DOC}This endorsement is issued as part of the policy. Except as it expressly states, it does not (i) modify any of 
the terms and provisions of the policy, (ii) modify any prior endorsements, (iii) extend the Date of Policy, or (iv) 
increase the Amount of Insurance. To the extent a provision of the policy or a previous endorsement is inconsistent with an 
express provision of this endorsement, this endorsement controls. Otherwise, this endorsement is subject to all of the 
terms and provisions of the policy and of any prior endorsements. 

 

 

By:       PROFORMA 

Authorized Officer or Agent 
 
Dated:  April ___, 2020 
 
Copyright 2010 American Land Title Association.  All rights reserved.  
 
The use of this Form is restricted to ALTA licensees and ALTA members  
in good standing as of the date of use.  All other uses are prohibited.   
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ALTA Endorsement 34-06  (Identified Risk Coverage) (Adopted 08-1-11) 

 
 
 
 
 

Identified Risk Coverage Endorsement ALTA 34-06 
 
Policy Number:  PROFORMA 
File Number: 2532.0011 
Premium: $100.00 
Name of Insured: Katawba Valley Land Trust, Inc.  
 
1. As used in this endorsement “Identified Risk” means: any right, title or interest in the Land held by those persons 

described in Exception 25 of Schedule B. 

2.       The Company insures against loss or damage sustained by the Insured by reason of:  

a. A final order or decree enforcing the Identified Risk in favor of an adverse party; or 

b. The release of a prospective purchaser or lessee of the Title or lender on the Title from the obligation to           
purchase, lease, or lend as a result of the Identified Risk, but only if 

i.   there is a contractual condition requiring the delivery of marketable title, and  

ii.  neither the Company nor any other title insurance company is willing to insure over the Identified Risk     
with the same conditions as in this endorsement.  

3. The Company will also pay the costs, attorneys' fees, and expenses incurred in defense of the Title by reason of      
 the Identified Risk insured against by Paragraph 2 of this endorsement, but only to the extent provided in the             
 Conditions.   

4. This endorsement does not obligate the Company to establish the Title free of the Identified Risk or to remove the     
 Identified Risk, but if the Company does establish the Title free of the Identified Risk or removes it, Section 9(a) of  
 the Conditions applies. 

 
 



 

{01453974.DOC}This endorsement is issued as part of the policy. Except as it expressly states, it does not (i) modify any of 
the terms and provisions of the policy, (ii) modify any prior endorsements, (iii) extend the Date of Policy, or (iv) 
increase the Amount of Insurance. To the extent a provision of the policy or a previous endorsement is inconsistent with an 
express provision of this endorsement, this endorsement controls. Otherwise, this endorsement is subject to all of the 
terms and provisions of the policy and of any prior endorsements. 

 

 

By:   PROFORMA  

Authorized Officer or Agent 
 
Dated:  April ___, 2020 
 
Copyright 2010 American Land Title Association.  All rights reserved.  
 
The use of this Form is restricted to ALTA licensees and ALTA members  
in good standing as of the date of use.  All other uses are prohibited.   
Reprinted under license from the American Land Title Association. 
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Identified Risk Coverage Endorsement ALTA 34-06 
 
Policy Number:  PROFORMA 
File Number: 2532.0011 
Premium: $100.00 
Name of Insured: Katawba Valley Land Trust, Inc. 
 
1. As used in this endorsement “Identified Risk” means: any right, title or interest in the Land held by an adverse 

party on the date of policy by reason of the vague legal description described in Exception 16 of Schedule B. 

2.       The Company insures against loss or damage sustained by the Insured by reason of:  

a. A final order or decree enforcing the Identified Risk in favor of an adverse party; or 

b. The release of a prospective purchaser or lessee of the Title or lender on the Title from the obligation to           
purchase, lease, or lend as a result of the Identified Risk, but only if 

i.   there is a contractual condition requiring the delivery of marketable title, and  

ii.  neither the Company nor any other title insurance company is willing to insure over the Identified Risk     
with the same conditions as in this endorsement.  

3. The Company will also pay the costs, attorneys' fees, and expenses incurred in defense of the Title by reason of      
 the Identified Risk insured against by Paragraph 2 of this endorsement, but only to the extent provided in the             
 Conditions.   

4. This endorsement does not obligate the Company to establish the Title free of the Identified Risk or to remove the     
 Identified Risk, but if the Company does establish the Title free of the Identified Risk or removes it, Section 9(a) of  
 the Conditions applies. 

 
 



  

EXHIBIT D 
 

Access Roads 
 

  



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID,
IGN, and the GIS User Community

Notes:

1) Exact locations and configurations of proposed access roads to be determined at a
later date and coordinated with SCDNR prior to construction.

2) Trail and pedestrian bridge to be installed over UT 1 (Section 1). Exact location and
configuration to be determined at a later date.

*Road to be improved as needed during construction to facilitate site access.

Landsford Tract
Chester County
South Carolina

0 375 750187.5 Feet

1 inch = 750 feet
Project Inspector
Sources: ESRI

Date: April 2020

Exhibit D: Access Roads

Tract Boundary (494.83 AC)
Conservation Easement (109.48 AC)
Stream Protection (7,702 LF)
Unit 1: Stream Preservation (1,079 LF)
Unit 2: Stream Enhancement (622 LF)
Unit 3: Stream Restoration (7,302 LF)
Existing Road to be Maintained
New Road to be Constructed
Existing Road to be Improved

.
UT 1 (Section 1)

*



  

Exhibit E 
 

Signage to be Erected on the Boundary of the Protected Property 
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CAROLINA DEPARTMENT OF NATURAL RESOURCES 
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EXHIBIT F 
 

Long-Term Management Plan 
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and surface and sub-surface water levels. Post-construction water quality data will be collected at the same 
locations as baseline monitoring at a frequency of four times per year (one sample per season). Post-
construction benthic macroinvertebrate sampling will be performed annually using the same locations and 
methods as outlined in the Baseline Data Collection Plan (Section 4.9.2). 
 
Vegetation quadrats will remain in the same locations as pre-construction. All stems or trees planted within 
the vegetation quadrats, along with preferred volunteer species, will be tagged, numbered, and species 
noted. Vegetative monitoring will occur annually between July 1st and leaf drop/end of the growing season. 
Data collected will include count, height, root collar diameter and lateral growth. The tag number and species 
will be noted. Presence and location of invasive species will be reported. 
 

4.10 Long-Term Management Plan 
 
The primary goal of the Mitigation Site is to create a self-sustaining natural aquatic system that achieves the 
intended level of aquatic ecosystem functionality with minimal human intervention, including long-term 
maintenance. Natural changes to the vegetative community that occur after all Mitigation Site performance 
standards have been met, other than changes caused by non-native/invasive weeds, are not expected to 
require remediation. The Long-Term Management Plan (hereinafter “Management Plan”) establishes 
objectives, priorities and tasks to manage, monitor, maintain and report on the status of streams and wetlands 
and their associated buffers after all performance standards and mitigation requirements have been met. 
 

4.10.1 Transfer of Ownership 
 
The 494.83-acre parcel on which the 109.48-acre Mitigation Site is contained (refer to Figure 4) is owned by 
Owner. All property rights, including water, timber, mineral and hunting rights, are held by Owner. After 
approval of the PRM Plan, Owner will subdivide the 494.83-acre parcel; said subdivision will include the 
109.48-acre Mitigation Site. Owner will retain ownership of the subdivided land (including the Mitigation Site) 
during the implementation phase of the mitigation plan. After all performance standards and mitigation 
requirements have been met, Owner will then donate the subdivided land (including the Mitigation Site) to 
SCDNR for incorporation into the WMA program. SCDNR, who has reviewed and agreed to the contents of 
the PRM Plan, will then become the Long-Term Steward (hereinafter “Steward”) of the Mitigation Site. The 
remaining acreage is planned for a conservation buyer; the SCDNR has expressed interest in pursuing. 
 
SCDNR owned and managed WMAs are protected areas that play a critical role in conserving fish, wildlife 
and other natural resources, and as such serve a different purpose than state park lands. Appropriate and 
compatible uses of SCDNR managed lands are hunting, fishing, wildlife or other natural resource observation, 
wildlife or other natural resource photography, environmental education, and environmental interpretation. 
 

4.10.2 Long-Term Steward Responsibilities 
 
The Steward is solely responsible for managing the Mitigation Site in perpetuity after all performance 
standards and mitigation requirements have been met in accordance with the terms of the site protection 
instrument. The Steward shall preserve the Mitigation Site’s habitat and conservation values in perpetuity in 
accordance with the terms of the site protection instrument. The Steward will be responsible, at its sole cost 
and expense, for all long-term management tasks and funding required to maintain the aquatic resources on 
the Mitigation Site in perpetuity. 
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SCDNR is the principal advocate for the stewardship of the natural resources of South Carolina. Further, 
SCDNR holds ownership in tracts of land throughout the State. Each land acquisition has been based upon 
some intended purpose of the occurrence of some significant plant, animal, ecosystem, physical feature 
and/or cultural resource or to provide recreational hunting and fishing opportunities for the public. Resource 
protection and management are the primary purpose for these landholdings. As the human population of 
South Carolina continues to grow at a rapid rate, outdoor space will diminish and large outdoor areas suitable 
for recreation are not likely to be well distributed or readily available. Publicly available land for traditional 
activities like hunting, fishing, bird watching, and others are important. Public agencies that own land must 
exercise care in providing recreational activities that are compatible with the resources for which the lands 
are valued; therefore, SCDNR has a policy established that provides an evaluation process by which all 
recreational activities and uses of SCDNR lands are determined first to be “appropriate” and second the be 
“compatible.” 
 

4.10.3 Identification of Long-Term Management Activities 
 
As the Steward, SCDNR will ensure that signs demarcating the Mitigation Site remain intact. Further, SCDNR 
will manage the Mitigation Site for trespass and litter, monitor boundary encroachments, maintain access 
roads, maintain gates, maintain signage and manage the Mitigation Site in accordance with a typical SCDNR-
WMA plan. 
 
Typical SCDNR management involves the protection of natural resources in addition to management. 
Harvesting and management of timber within the Mitigation Site will be limited to the extent necessary to 
protect the natural environment in areas where the forest is damaged by natural forces such as fire, flood, 
storm, insects or infectious organisms. Such timber harvesting and management shall be carried out in 
accordance with a Forest Management Plan and Best Management Practices approved by the South 
Carolina Forestry Commission or successor agency. 
 
The use of prescribed fire may also be implemented within the Mitigation Site to restore and maintain fire-
dependent ecosystems, promoting both species and habitat diversity. Prescribed fire, in addition to other 
appropriate control measures, such as the use of herbicides or mechanical means (i.e. mowing or Gyro trac), 
may be implemented within the Mitigation Site to control exotic and invasive species. Other management 
activities within the Mitigation Site may include research studies or the maintenance of roads for public and 
management access. Long-term management may also include additional restoration and enhancement 
activities on waters on the site if future site and environmental conditions need it. 
 

4.10.4 Funding Mechanism 
 
Any management activities following completion of the monitoring period and achievement of all performance 
standards and mitigation requirements as specified in this PRM Plan will be funded through monetary 
appropriations by SCDNR. 
 

4.10.5 Justification for Level of Funding 
 
The level of funding will be determined by the Steward on an annual basis. The amount of funding will be 
sufficient to manage the Mitigation Site in a manner that is consistent with the Management Plan. 
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APPENDIX D  

 
ISSUED JURISDICTIONAL DETERMINATION 



DEPARTMENT OF THE ARMY 
CHARLESTON DISTRICT, CORPS OF ENGINEERS 

69A HAGOOD AVENUE 
CHARLESTON, SC 29403 

Regulatory Division 

Mr. Tory Grayson 
Palustrine Group, LLC 
216 Red Knot Lane 
Charleston, South Carolina 29464 
tgrayson@palustrinegroup.com  
Dear Mr. Grayson: 

This is in response to your request for a revised Preliminary Jurisdictional Determination 
(PJD) (SAC-2019-02031) based on changes in project boundary received in our office on 
January 25, 2020, for a 109.48-acre site located off U.S. Highway 21 between Landsford Road 
and the Catawba River, Chester County, South Carolina (Latitude: 34.797°, Longitude: -80.897°).  
A PJD is used to indicate the approximate location(s) and boundaries of wetlands and/or other 
aquatic resources presumed to be waters of the United States on a site pursuant to Section 404 of 
the Clean Water Act (CWA) (33 U.S.C. § 1344) and/or navigable waters of the United States 
pursuant to Section 10 of the Rivers and Harbors Act of 1899 (RHA) (33 U.S.C. § 403). 

The site is shown on the attached depiction entitled “Figure 6: Delineated Aquatic Features 
Map” and dated January, 2020, prepared by Palustrine Group.  Based upon on-site inspection, a 
review of aerial photography, topographic maps, National Wetlands Inventory maps, soil survey 
information, and Wetland Determination Data Form(s), we conclude the boundaries shown on the 
referenced depiction are a reasonable approximation of the aquatic resources found within the site 
that are presumed to be subject to regulatory jurisdiction of the Corps of Engineers.  The site 
contains a total of approximately 3.25 acres and 16,958 linear feet of federally defined wetlands 
and other aquatic resources that are presumed to be waters of the United States subject to Corps’ 
jurisdiction under Section 404 of the CWA. 

You are cautioned the boundaries of the delineated wetlands and/or other aquatic 
resources presumed to be subject to regulatory jurisdiction of the Corps of Engineers shown on 
the attached depiction are approximate and subject to change. 

By providing this PJD, the Corps of Engineers is making no legally binding determination 
of any type regarding whether jurisdiction exists over the particular aquatic resource(s) in 
question.  This PJD is not a definitive determination of the presence or absence of areas within 
the Corps of Engineers’ jurisdiction, and, therefore, it does not have an expiration date.  Also 
note this PJD is not an appealable action under the Corps of Engineers’ administrative appeal 
procedures defined at 33 CFR 331 as it is not a final action.  A PJD is “preliminary” in the sense 
that a recipient of a PJD can later request and obtain an Approved Jurisdictional Determination 
(AJD) for a definitive, official determination of the presence or absence of jurisdictional aquatic 
resources on a site, including the identification of the geographic limits of the jurisdictional 
aquatic resources.  To receive a definitive determination of jurisdiction, you must submit an AJD 
request.   

28 January 2020

mailto:tgrayson@palustrinegroup.com
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 Be aware a permit from this office may be required for certain activities in the areas 
identified as wetlands and/or other aquatic resources that are presumed to be subject to regulatory 
jurisdiction of the Corps of Engineers.  These areas may further be subject to restrictions or 
requirements of other state or local government agencies.  A PJD may be used as the basis of a 
permit decision however, when computing impacts, compensatory mitigation requirements, and 
other resource protection measures, a permit decision made on the basis of a PJD will treat all 
aquatic resources affected in any way by the permitted activity as jurisdictional.  If you intend to 
request an AJD in the future, you are advised not to commence work in these wetlands and/or 
other aquatic resources presumed to be jurisdictional prior to receiving the AJD.  Attached is a 
Preliminary Jurisdictional Determination Form describing the areas in question and clarifying the 
option to request an AJD. 
 
 If you submit a permit application as a result of this PJD, include a copy of this letter and 
the depiction as part of the application.  Not submitting the letter and depiction will cause a delay 
while we confirm a PJD was performed for the proposed permit project area.  Note that some or all 
of these areas may be regulated by other state or local government entities, and you should 
contact the South Carolina Department of Health and Environmental Control, Bureau of Water, or 
Department of Ocean and Coastal Resource Management, to determine the limits of their 
jurisdiction. 
 
 This PJD was conducted to identify approximate location(s) of aquatic resources 
presumed to be subject to regulatory jurisdiction of the Corps of Engineers on the particular site 
identified in this request.  This PJD may not be valid for the wetland conservation provisions of 
the Food Security Act of 1985.  If you or your tenant are USDA program participants, or 
anticipate participation in USDA programs, you should request a certified wetland determination 
from the local office of the Natural Resources Conservation Service, prior to starting work.   
 
 Attached is a copy of the Preliminary Jurisdictional Determination Form signed by our 
office.  Please sign, retain a copy for your records, and return a signed copy to this office within 
30 days of receipt of this letter.  Note that this PJD supersedes and replaces the PJD issued 
under this project number on January 2, 2020. 
 

In all future correspondence, please refer to file number SAC-2019-02031.  A copy of 
this letter is being forwarded to State and/or Federal agencies for their information.  If you have 
any questions, please contact me at (843) 329-8403, or by email at 
Richard.L.Darden@usace.army.mil. 
 
          Sincerely, 
 
 
 
 
 
                                                                      Richard L. Darden, Ph.D. 
                                                                      Project Manager 
 
 
       

mailto:Richard.L.Darden@usace.army.mil
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Attachments: 
Preliminary Jurisdictional Determination Form 
Notification of Appeal Options 
Figure 6: Delineated Aquatic Features Map 
 
Copies Furnished: 
 
Mr. Daniel Young 
South Carolina Department of Commerce 
1201 Main Street, Suite 1600 
Columbia, South Carolina 29201-2300 
dyoung@sccommerce.com 
 
SCDHEC - Bureau of Water  
2600 Bull Street 
Columbia, South Carolina 29201 
WQCWetlands@dhec.sc.gov  
 
SCDHEC - OCRM 
1362 McMillan Avenue, Suite 400 
North Charleston, South Carolina 29405 
OCRMPermitting@dhec.sc.gov 

mailto:dyoung@sccommerce.com
mailto:WQCWetlands@dhec.sc.gov
mailto:OCRMPermitting@dhec.sc.gov


Appendix 2 - PRELIMINARY JURISDICTIONAL DETERMINATION (PJD) FORM 

BACKGROUND INFORMATION 
A. REPORT COMPLETION DATE FOR PJD: January 27, 2019 

 
B. NAME AND ADDRESS OF PERSON REQUESTING PJD: 

 
Applicant: 
Mr. Daniel Young 
SC Dept. of Commerce 
1201 Main Street, Suite 1600 
Columbia, South Carolina 29201-3200 
dyoung@sccommerce.com 
(803) 413-6776 

Consultant: 
Mr. Tory Grayson 
Palustrine Group, LLC 
216 Red Knot Lane 
Charleston, South Carolina 29464 
tgrayson@palustrinegroup.com 
 

 
C. DISTRICT OFFICE, FILE NAME, AND NUMBER: SAC-2019-02031 Project Inspector 

Mitigation Site 
D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION:  The project is located of 

U.S. Highway 21 between Landsford Road and the Catawba River. 
 

(USE THE TABLE BELOW TO DOCUMENT MULTIPLE AQUATIC RESOURCES AND/OR 
AQUATIC RESOURCES AT DIFFERENT SITES) 

State: South Carolina County/parish/borough:  Chester County City:  
Center coordinates of site (lat/long in degree decimal format):   
Lat.:  34.7968354136088 °                    Long.:  -80.8974154277194 °                      
Universal Transverse Mercator:   
Name of nearest waterbody: Catawba River 

E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT APPLY): 
 Office (Desk) Determination.  Date: December 31, 2019 
 Field Determination.  Date(s): December 11, 2019 
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TABLE OF AQUATIC RESOURCES IN REVIEW AREA WHICH “MAY BE” 
SUBJECT TO REGULATORY JURISDICTION. 
 

Site 
number 

Latitude 
(decimal 
degrees) 

Longitude 
(decimal 
degrees) 

Estimated amount 
of aquatic resource 
in review area 
(acreage and linear 
feet, if applicable) 

Type of aquatic 
resource (i.e., 
wetland vs. non-
wetland waters) 

Geographic 
authority to which 
the aquatic 
resource “may be” 
subject (i.e., 
Section 404 or 
Section 10/404) 

Wetland A 34.79759 -80.88668 2.99 acres Wetland Section 404 

Wetland B 34.79599 -80.88760 0.26 acre Wetland Section 404 

Unnamed 
Tributary 1 

34.79369 -80.89613 7,702 linear feet Non-wetland Section 404 

Unnamed 
Tributary 2 

34.79853 -80.89451 6,494 linear feet Non-wetland Section 404 

Unnamed 
Tributary 3 

34.79478 -80.89924 2,284 linear feet Non-wetland Section 404 

Unnamed 
Tributary 4 

34.79654 -80.90164 111 linear feet Non-wetland Section 404 

Unnamed 
Tributary 5 

34.79728 -80.90079 367 linear feet Non-wetland Section 404 

 
1) The Corps of Engineers believes that there may be jurisdictional aquatic resources in the 

review area, and the requestor of this PJD is hereby advised of his or her option to request 
and obtain an approved JD (AJD) for that review area based on an informed decision after 
having discussed the various types of JDs and their characteristics and circumstances 
when they may be appropriate.  

2)  In any circumstance where a permit applicant obtains an individual permit, or a Nationwide 
General Permit (NWP) or other general permit verification requiring “pre-construction 
notification” (PCN), or requests verification for a non-reporting NWP or other general 
permit, and the permit applicant has not requested an AJD for the activity, the permit 
applicant is hereby made aware that: (1) the permit applicant has elected to seek a permit 
authorization based on a PJD, which does not make an official determination of 
jurisdictional aquatic resources; (2) the applicant has the option to request an AJD before 
accepting the terms and conditions of the permit authorization, and that basing a permit 
authorization on an AJD could possibly result in less compensatory mitigation being 
required or different special conditions; (3) the applicant has the right to request an 
individual permit rather than accepting the terms and conditions of the NWP or other 
general permit authorization; (4) the applicant can accept a permit authorization and 
thereby agree to comply with all the terms and conditions of that permit, including whatever 
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mitigation requirements the Corps has determined to be necessary; (5) undertaking any 
activity in reliance upon the subject permit authorization without requesting an AJD 
constitutes the applicant’s acceptance of the use of the PJD; (6) accepting a permit 
authorization (e.g., signing a proffered individual permit) or undertaking any activity in 
reliance on any form of Corps permit authorization based on a PJD constitutes agreement 
that all aquatic resources in the review area affected in any way by that activity will be 
treated as jurisdictional, and waives any challenge to such jurisdiction in any administrative 
or judicial compliance or enforcement action, or in any administrative appeal or in any 
Federal court; and (7) whether the applicant elects to use either an AJD or a PJD, the JD 
will be processed as soon as practicable.  Further, an AJD, a proffered individual permit 
(and all terms and conditions contained therein), or individual permit denial can be 
administratively appealed pursuant to 33 C.F.R. Part 331.  If, during an administrative 
appeal, it becomes appropriate to make an official determination whether geographic 
jurisdiction exists over aquatic resources in the review area, or to provide an official 
delineation of jurisdictional aquatic resources in the review area, the Corps will provide an 
AJD to accomplish that result, as soon as is practicable.  This PJD finds that there “may 
be” waters of the U.S. and/or that there “may be” navigable waters of the U.S. on the 
subject review area, and identifies all aquatic features in the review area that could be 
affected by the proposed activity, based on the following information: 

 
SUPPORTING DATA.  Data reviewed for PJD (check all that apply) 
 
Checked items should be included in subject file.  Appropriately reference sources below 
where indicated for all checked items: 

 
 Maps, plans, plots or plat submitted by or on behalf of the PJD requestor:  

     Map: The site depiction, overlaid on an aerial photograph, was prepared by 
     Palustrine Group, and is titled “Figure 6: Delineated Aquatic Features Map” 

 Data sheets prepared/submitted by or on behalf of the PJD requestor. 
 Office concurs with data sheets/delineation report.  Office concurs with report 

conclusions. 
 Office does not concur with data sheets/delineation report.  Rationale:                      

Data sheets prepared by the Corps:          
 Corps navigable waters’ study:         

 U.S. Geological Survey Hydrologic Atlas:         
 

 USGS NHD data. USGS 8 and 12 digit HUC maps. 
 U.S. Geological Survey map(s). Cite scale & quad name: 1” = 800’; ESRI, SCDNR 
 Natural Resources Conservation Service Soil Survey. Citation: ESRI soils layer 
 National wetlands inventory map(s). Cite name: ESRI, SCDNR 

NWI layer 
 State/local wetland inventory map(s):  
 FEMA/FIRM maps:  
 100-year Floodplain Elevation is:                (National Geodetic Vertical Datum of 1929) 
 Photographs:  Aerial (Name & Date): ESRI, prepared December 10, 2019    

  Other (Name & Date): site photographs 



 

SAC-2019-02031 Project Inspector Mitigation Site 
  
 

 

 Previous determination(s).  File no. and date of response letter:  
 Other information (please specify):  

  

IMPORTANT NOTE: The information recorded on this form has not necessarily been 
verified by the Corps and should not be relied upon for later jurisdictional determinations. 

 
 
 
 
   Signature and date of Signature and date of 
Regulatory staff member person requesting PJD 
completing PJD  (REQUIRED, unless obtaining the 

signature is impracticable)1 

                                                           
1 Districts may establish timeframes for requestor to return signed PJD forms. If the requestor does not respond 
within the established time frame, the district may presume concurrence and no additional follow up is necessary 
prior to finalizing an action.  



 
NOTIFICATION OF ADMINISTRATIVE APPEAL OPTIONS AND PROCESS AND  

REQUEST FOR APPEAL 
 
Applicant: File Number: Date: 
Attached is: See Section below 
 INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission) A 
 PROFFERED PERMIT (Standard Permit or Letter of permission) B 
 PERMIT DENIAL C 
   APPROVED JURISDICTIONAL DETERMINATION D 
 PRELIMINARY JURISDICTIONAL DETERMINATION E 

SECTION I - The following identifies your rights and options regarding an administrative appeal of the above 
decision.  Additional information may be found at http://usace.army.mil/inet/functions/cw/cecwo/reg or  
Corps regulations at 33 CFR Part 331. 
A:  INITIAL PROFFERED PERMIT:  You may accept or object to the permit. 

 

• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 
authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit. 

 

• OBJECT:  If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that 
the permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer.  
Your objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right 
to appeal the permit in the future.  Upon receipt of your letter, the district engineer will evaluate your objections and may: (a) 
modify the permit to address all of your concerns, (b) modify the permit to address some of your objections, or (c) not modify 
the permit having determined that the permit should be issued as previously written.  After evaluating your objections, the 
district engineer will send you a proffered permit for your reconsideration, as indicated in Section B below. 

 
B:  PROFFERED PERMIT: You may accept or appeal the permit 
 
 

• ACCEPT:  If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final 
authorization.  If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized.  Your 
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights 
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit. 

 
 

• APPEAL:  If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you 
may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of this 
form and sending the form to the division engineer.  This form must be received by the division engineer within 60 days of the 
date of this notice. 

 
C:  PERMIT DENIAL:   You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process 
by completing Section II of this form and sending the form to the division engineer.  This form must be received by the division 
engineer within 60 days of the date of this notice. 
 
D:  APPROVED JURISDICTIONAL DETERMINATION:  You may accept or appeal the approved JD or 
provide new information. 
 
 

• ACCEPT:  You do not need to notify the Corps to accept an approved JD.  Failure to notify the Corps within 60 days of  the 
date of this notice,  means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD. 

 
 

• APPEAL:  If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative 
Appeal Process by completing Section II of this form and sending the form to the Division Engineer, South Atlantic Division, 
60 Forsyth St, SW, Atlanta, GA 30308-8801.  This form must be received by the Division Engineer within 60 days of the date 
of this notice. 

 
E:  PRELIMINARY JURISDICTIONAL DETERMINATION:  You do not need to respond to the Corps 
regarding the preliminary JD.  The Preliminary JD is not appealable.  If you wish, you may request an 
approved JD (which may be appealed), by contacting the Corps district for further instruction.  Also you may 
provide new information for further consideration by the Corps to reevaluate the JD. 
 

http://usace.army.mil/inet/functions/cw/cecwo/reg


SECTION II - REQUEST FOR APPEAL or OBJECTIONS TO AN INITIAL PROFFERED PERMIT 
REASONS FOR APPEAL OR OBJECTIONS:  (Describe your reasons for appealing the decision or your objections to an 
initial proffered permit in clear concise statements.  You may attach additional information to this form to clarify where your reasons 
or objections are addressed in the administrative record.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the 
record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to 
clarify the administrative record.  Neither the appellant nor the Corps may add new information or analyses to the record.  However, 
you may provide additional information to clarify the location of information that is already in the administrative record. 

POINT OF CONTACT FOR QUESTIONS OR INFORMATION: 
If you have questions regarding this decision and/or the appeal 
process you may contact the Corps biologist who signed the 
letter to which this notification is attached.  The name and 
telephone number of this person is given at the end of the letter. 
 
 

If you only have questions regarding the appeal process you may 
also contact:   Jason W. Steele 
                        Administrative Appeals Review Officer 
                        USACE  South Atlantic Division  
                        60 Forsyth St, SW  
                        Atlanta, GA  30308-8801 
                        (404) 562-5137 

RIGHT OF ENTRY:  Your signature below grants the right of entry to Corps of Engineers personnel, and any government 
consultants, to conduct investigations of the project site during the course of the appeal process.  You will be provided a 15 day 
notice of any site investigation, and will have the opportunity to participate in all site investigations. 
 
_______________________________                                                            
Signature of appellant or agent. 

Date: Telephone number: 
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REPRESENTATIVE PHOTOGRAPHS 
  



Photo Page 1 

 
UT 1 (Section 1) looking upstream from UT 2 confluence 

 
Middle Extent of UT 1 (Section 1) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 

 



Photo Page 2 

 
Middle Extent of UT 1 (Section 1) 

 
UT 1 (Section 2) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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UT 1 (Section 2) 

 
UT 2 (Section 1) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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UT 2 (Section 2) 

 
UT 2 (Section 3) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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UT 2 (Section 4) 

 
UT 3 (Section 1) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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UT 3 (Section 2) – Functional Reference 

 
UT 4 (Section 1) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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UT 4 (Section 2) 

 
UT 5 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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Wetland (Preservation) 

 
Wetland (Enhancement) 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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Catawba River 

 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 
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LOW GRADIENT STREAM ASSESSMENT DATA SHEETS 
  



LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc):

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No  Predominantly Silviculture

CC11:45 AM

~ 9' ~ 6 - 8'

UT 1 (Section 1)
-80.89732534.797064

6,488'

Total Score: ______________    NOTES/COMMENTS: 12.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

CC4:30 PM

~ 4 - 5' ~ 6 - 8'

UT 1 (Section 2)
-80.89732534.797064

1,214'

Total Score: ___________    NOTES/COMMENTS: 11.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Silviculture

TC11:55 AM

8' 4'

UT 2 (Section 1) 
80o53'20.65"W34o47'45.805"N

4,713'

Total Score: ____________    NOTES/COMMENTS:7.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Silviculture

TC1:59 PM

10' 3.5'

UT 2 (Section 2)
80o53'44.829"W34o47'58.949"N

622'

Total Score: ____________    NOTES/COMMENTS: 11.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Predominantly Mixed Upland Forest

CC10:30 AM

~ 480' Unknown

Catawba River
-80.89732534.797064

Total Score: ____________    NOTES/COMMENTS: 15.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Predominantly Mixed Upland Forest

CC10:30 AM

~ 480' Unknown

Catawba River
-80.89732534.797064

2,714'

Total Score: ____________    NOTES/COMMENTS: 
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

CC1:30 PM

~ 4 - 5' ~ 4'

UT 3 (Section 1)
-80.89732534.797064

1,782'

Total Score: _____________    NOTES/COMMENTS: 8.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

TC3:20 PM

3' 0.5'

UT 3 (Section 2)
80o53'57.177"W34o47'43.831"N

504'

Total Score: ______________  NOTES:18.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

CC1:30 PM

~ 4 - 5' ~ 4'

UT 4 (Section 1)
-80.89732534.797064

61'

Total Score: _____________    NOTES/COMMENTS: 8.5
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

TC3:46 PM

3' 0.5'

UT 4 (Section 2)
80o53'59.306"W34o47'43.761"N

306'

Total Score: ______________  NOTES:15
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LOW GRADIENT STREAM ASSESSMENT DATA SHEET 
Stream Name: Basin/Watershed: Lower Catawba River USGS Quad: Catawba 
Latitude:   Longitude:  County: Chester 
Date: Time: Investigator:
Stream width: Stream Depth: Length of Stream Reach: 
Has it rained within the past 48 hours? Adjacent land use? (Industrial, agriculture, etc): 

Habitat Condition Category
Parameter Fully Functional Partially Impaired Impaired Very Impaired 

1.Epifaunal
Substrate or
Available Cover 

Greater than 50% of substrate favorable 
for epifaunal colonization and fish cover; 
mix of snags, submerged logs, undercut 
banks, cobble or other stable habitat and 
at stage to allow full colonization 
potential (i.e.logs/snags that are not 
new fall and not transient). 

30-50% mix of stable habitat; well
suited for full colonization 
potential; adequate habitat for 
maintenance of populations; 
presence of additional 
substrate in the form of new 
fall, but not yet prepared for 
colonization 

10-30% mix of stable 
habitat; habitat availability
less than desirable; 
substrate frequently 
disturbed or removed. 

Less than 10% stable 
habitat lack of habitat is 
obvious; substrate 
unstable or lacking. 

SCORE 2.0 1.5 1.0 0.5
2.Pool Substrate 

Characterization 

Mix of substrate materials, with gravel 
and firm sand prevalent; root mats and 
submerged vegetation common. 

Mix of soft sand, mud, or clay; 
mud may be dominant; some 
root mats and submerged 
vegetation present. 

All mud or clay or sand bottom; 
little or no root mat; no 
submerged vegetation. 

Hard-pan, clay, or bedrock; no 
root mat or vegetation. 

SCORE 2.0 1.5 1.0 0.5
3.Pool variability Even mix of large-shallow, large-deep, 

small-shallow, small-deep pools present. 
Majority of pools large-deep; very 
few shallow. 

Shallow pools much more 
prevalent than deep pools. 

Majority of pools small-shallow or 
pools absent. 

SCORE 2.0 1.5 1.0 0.5
4.Sediment

Deposition

Little or no enlargement 
of islands or point bars 
and less than 20% of the bottom 
affected by sediment deposition. 

Some new increase in bar 
formation, mostly from gravel, 
sand or fine sediment. 20-50% of 
the bottom affected; slight 
deposition in pools. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80%of the bottom 
affected; sediment deposits at 
obstructions, constrictions, and 
bends; moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, increased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due to 
substantial sediment deposition. 

SCORE 2.0 1.5 1.0 0.5
5.Channel Flow

Status 
Water reaches base of both lower banks, 
and minimal amount of channel substrate 
is exposed. 

Water fills > 75% of the available 
channel or < 25% of channel 
substrate is exposed. 

Water fills 25-75% of the available 
channel, and/or riffle substrates 
are mostly exposed. 

Very little water in channel and 
mostly present as standing pools. 

SCORE 2.0 1.5 1.0 0.5
6.Channel

Alteration 
Channelization or dredging absent or 
minimal; stream with normal pattern 

Some channelization present, 
usually in areas of bridge 
abutments; evidence of past 
channelization (greater than past 
20 yr.) may be present, but recent 
channelization not present. 

Channelization may be extensive; 
embankments or shoring 
structures present on both banks; 
and 40-80% of stream reach 
channelized and disrupted. 

Banks shored with gabion or 
cement; over 80% of the stream 
reach channelized and disrupted.  
In stream habitat greatly altered or 
removed entirely. 

SCORE 2.0 1.5 1.0 0.5
7.Channel Sinuosity The bends in the stream increase the 

stream length 3-4X longer than if it was in 
a straight line (If braided channel, this 
parameter is difficult to rate.) 

The bends in the stream increase 
the stream length 2-3X longer 
than if it was in a straight line. 

The bends in the stream increase 
the stream length 2 to 1 times 
longer than if it was in a straight 
line. 

Channel straight; waterway has 
been channelized for a long 
distance. 

SCORE 2.0 1.5 1.0 0.5
8.Bank Stability Banks stable; evidence of erosion or bank 

failure absent or minimal; little potential 
for future problems. < 5% of bank 
affected. 

Moderately stable; infrequent, 
small areas of erosion mostly 
healed over; 5-30% of bank in 
reach has areas of erosion. 

Moderately unstable; 30-60% of 
bank in reach has areas of erosion; 
high erosion potential during 
floods. 

Unstable; many eroded areas; 
“raw” areas frequent along 
straight sections and bends; 
obvious bank sloughing; 60-100% 
of bank has erosion scars. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

9.Vegetative
Protection

>90% of SB surfaces and adjacent riparian 
zone covered by native vegetation, 
including trees, understory shrubs, or 
non-woody macrophytes. minimal or no 
evidence of grazing or mowing; almost all 
plants allowed to grow naturally 

70-90% of the SB surfaces covered
by native vegetation but one class 
of plants is not well-represented; 
disruption evident but not 
affecting full plant growth 
potential  more than ½ of 
potential plant stubble height 
remaining 

50-70% of SB covered by 
vegetation; disruption obvious; 
patches of bare soil or closely 
cropped vegetation common; less
than ½ potential plant stubble 
height remaining. 

<50% of SB surfaces covered by 
vegetation; disruption of SB 
vegetation is very high; vegetation 
has been removed to 5 cm. or less 
in average stubble height. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

10.Riparian Veg
Zone Width

Width of riparian zone>18 meters; human 
activities (roads, clear-cuts, lawns, crops, 
parking lots) have not impacted zone. 

Width of riparian zone 12-18 
meters; human activities have 
impacted zone only minimally. 

Width of riparian zone 6-12 
meters; human activities have 
impacted zone a great deal. 

Width of riparian zone < 6 meters; 
little or no riparian vegetation due 
to human activities. 

SCORE Left Bank   1.0 0.75 0.50 0.25
SCORE Right Bank  1.0 0.75 0.50 0.25

October 14, 2019

No Mixed Upland Forest

CC2:30 PM

3' 0.5'

UT 5
-80.89732534.797064

111'

Total Score: ______________  NOTES:15
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APPENDIX G 
 

STREAM CROSS-SECTIONS 
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STREAM PROFILES 
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APPENDIX I 
 

STREAM GAUGE AND GROUNDWATER WELL 
HYDROGRAPHS 
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APPENDIX J 
 

GROUNDWATER WELL INSTALLATION DATA SHEETS 
  





Well 1 - Reference 

Project 
Landsford Tract Permittee-Responsible Mitigation Plan 
Chester County, South Carolina

 





Well 2 - Soil 

Project 
Landsford Tract Permittee-Responsible Mitigation Plan 
Chester County, South Carolina

 



 

Well 1 - Reference 
 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 

 
 



 

Well 1 – Reference Soil 
 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 

 



 

Well 2 
 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 

 
 



 

Well 2 - Soil 
 

Project Landsford Tract Final Permittee-Responsible Mitigation Plan 
Chester County, South Carolina 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX K 
 

WATER QUALITY SAMPLING RESULTS 
 

  



Dear Client:

Rogers and Callcott appreciates the opportunity to be of service to you.  The attached laboratory services report includes analytical results and chain of 

custody for samples that were received on January 22, 2020.  Rogers and Callcott maintains a formal QA/QC program.  Unless otherwise noted, all 

analyses performed under NELAP certification have complied with all the requirements for the TNI standard.  The analyses met the QA/QC confidence 

interval for each test method unless otherwise qualified.  Estimated uncertainty is available upon request.

 

Privileged / Confidential information may be contained in this report and is intended only for the use of the addressee.  If you are not the addressee, or 

the person responsible for delivering to the person addressed, you may not copy or deliver this message to anyone else.  If you receive this message by 

mistake, please notify Rogers and Callcott immediately.

We strive to provide excellent service to our clients.  Please contact Jessica Meyers, your Project Manager, at jessica.meyers@rogersandcallcott.com or 

(864)-232-1556 if you have any questions about this report.

Palustrine Group - Tory Greyson

9 Avondale Ave

Charleston, SC 29407

Client Project:

Work Order:

Received:

Miscellaneous

01/22/2020  15:00

0011170

Laboratory Report

Report Approved By:

Project Manager

Jessica Meyers

This report may not be reproduced, except in full, without written permission from Rogers & Callcott, Inc.

Page 1 of 7



South Carolina Greenville Laboratory Identification 23105

South Carolina Columbia Laboratory Identification 40572

North Carolina Laboratory Certification Number 27

North Carolina Drinking Water Lab Number 45710

NELAP Utah Certificate Number SC000042014-1

Georgia Drinking Water Lab ID 880

Client Project:

Work Order:

Certificate of Analysis

Received:

MiscellaneousPalustrine Group - Tory Greyson

9 Avondale Ave

Charleston, SC 29407
01/22/2020  15:00

0011170

Sample Number Sample Description Matrix Sampled Type

Surface Water0011170-01 Grab01/22/20  12:30UT2 Section 1

Surface Water0011170-02 Grab01/22/20  12:55UT2 Section 3

Surface Water0011170-03 Grab01/22/20  13:25UT3 Section 1

This report may not be reproduced, except in full, without written permission from Rogers & Callcott, Inc.01/27/2020  15:27

Page 2 of 7



Project: MiscellaneousPalustrine Group - Tory Greyson

9 Avondale Ave

Charleston, SC 29407

Work Order:

01/27/20  15:27Reported:

0011170

Sample Data

Sample Number

Sample Description UT2 Section 1 collected on 01/22/20 12:30

Parameter
Reporting 

Limit AnalystFlagMethodAnalyzedDFUnitsResult Batch

0011170-01

Lab

Microbiological Parameters

Colilert 18220 BNE01/22/20  16:23 B0A1112MPN/100 

mL

20Fecal Coliform  20.0 RC-C

General Chemistry Parameters

EPA 180.16.0 TLT01/23/20  10:45 B0A1101NTU1.0Turbidity (Lab)  1.00 RC-G

Sample Number

Sample Description UT2 Section 3 collected on 01/22/20 12:55

Parameter
Reporting 

Limit AnalystFlagMethodAnalyzedDFUnitsResult Batch

0011170-02

Lab

Microbiological Parameters

Colilert 1882 BNE01/22/20  16:23 B0A1112MPN/100 

mL

20Fecal Coliform  20.0 RC-C

General Chemistry Parameters

EPA 180.111 TLT01/23/20  10:45 B0A1101NTU1.0Turbidity (Lab)  1.00 RC-G

Sample Number

Sample Description UT3 Section 1 collected on 01/22/20 13:25

Parameter
Reporting 

Limit AnalystFlagMethodAnalyzedDFUnitsResult Batch

0011170-03

Lab

Microbiological Parameters

Colilert 1820920 BNE01/22/20  16:23 B0A1112MPN/100 

mL

20Fecal Coliform  20.0 RC-C

General Chemistry Parameters

EPA 180.18.6 TLT01/23/20  10:45 B0A1101NTU1.0Turbidity (Lab)  1.00 RC-G

This report may not be reproduced, except in full, without written permission from Rogers & Callcott, Inc.01/27/2020  15:27
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Project: MiscellaneousPalustrine Group - Tory Greyson

9 Avondale Ave

Charleston, SC 29407

Work Order:

01/27/20  15:27Reported:

0011170

Data Qualifiers and Definitions 

ND Analyte NOT DETECTED at or above the reporting limit

NR Not reported

Laboratory Reference:

RC-G = Rogers and Callcott, 426 Fairforest Way, Greenville, SC  29607 /  SC Lab ID 23105

RC-C = Rogers and Callcott, 215B Stoneridge Drive, Columbia, SC  29210 /  SC Lab ID 40572

This report may not be reproduced, except in full, without written permission from Rogers & Callcott, Inc.01/27/2020  15:27
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APPENDIX L 
 

BENTHIC MACROINVERTEBRATE SAMPLING DATA 
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I.  SUMMARY 

On 21 January 2020, CARNAGEY BIOLOGICAL SERVICES, LLC (SCDHEC Laboratory 

Certification Number 32572) conducted an instream macroinvertebrate community 

assessment of the Landsford Tract, Chester County, South Carolina. The objective of this 

assessment was to determine the condition of the macroinvertebrate community at three 

sampling locations in tributaries of the Catawba River, prior to restoration.  

 

All three of the tributaries had NCBI bioclassification scores of “excellent”. Station UT 2 

Upstream had a SCDHEC bioclassification of “good” while Stations UT 2 Downstream and 

UT 3 had scores of “good-fair”. The EPT index value at UT 2 Upstream was average and 

low at the other stations. 

 

All physicochemical parameters monitored were within water quality standards for Class 

FW waters of the State of South Carolina (SCDHEC, 1998). 
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II.  INTRODUCTION 

On 21 January 2020, an instream macroinvertebrate assessment was conducted on the 

Landsford Tract, Chester County, South Carolina. The objective of this assessment was to 

determine the condition of the macroinvertebrate community at three sampling locations in 

tributaries of the Catawba River utilizing the South Carolina Multi-habitat Rapid 

Bioassessment after the streams were restored.  

 

III.  DESCRIPTION OF STUDY AREA 

Aquatic macroinvertebrates were collected at six sampling sites in the Landsford Tract, 

Chester County, South Carolina (Figure 1). As indicated in Figure 1, the sampling sites were 

located in tributaries of the Catawba River.  

 

Station UT 2 Upstream was located approximately 1.8 kilometer above its confluence with 

the Catawba River. The stream at this station was approximately 0.2 to 0.5 meters wide and 

less than 0.1 to 0.2 meters deep. The canopy provided approximately 80% cover. Substrates 

available for macroinvertebrate colonization included bedrock, some large rocks and gravel, 

with macrophyte roots along the stream margins, a few small snags and sticks, and some 

aquatic vegetation. 

 

Station UT 2 Downstream was located approximately 330 meters above its confluence with 

the Catawba River. The stream at this station was approximately 0.2 to 0.5 meters wide and 

less than 0.1 to 0.2 meters deep. The canopy provided approximately 80% cover. Substrates 

available for macroinvertebrate colonization included bedrock, some large rocks and gravel, 

with macrophyte roots along the stream margins, a few small snags and sticks, and some 

aquatic vegetation. 
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Figure 1.  Sampling locations for macroinvertebrates collected from the Landsford Tract, 

Chester County, South Carolina 
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Station UT 3 was located approximately 68 meters above the tributary’s confluence with 

another unnamed tributary and 1.2 kilometers above the Catawba River. The stream at this 

station was approximately 0.2 to 0.6 meters wide and less than 0.1 to 0.3 meters deep. The 

canopy provided approximately 80% cover. Substrates available for macroinvertebrate 

colonization included bedrock, some large rocks and gravel, with macrophyte roots along 

the stream margins, a few small snags and sticks, and some aquatic vegetation. 

 

IV.  METHODS 

A.  Field Sampling 

Aquatic macroinvertebrates were qualitatively collected with a D-frame aquatic dip net, a 

U.S. Standard No. 30 sieve, and by hand picking organisms from substrates with forceps.  

The multiple habitat approach, where specimens from all available habitats (stream margins, 

leaf packs, water-soaked logs, and sand deposits) are pooled to form one aggregate sample, 

was utilized as the sampling procedure. Samples were preserved in the field with 70% 

ethanol. Each sample represented two man-hours per station. Sampling procedures and 

habitat types were kept similar at each station to enable species and numerical population  

comparisons between stations. Habitat scores were determined using the Habitat Assessment 

Field Data Sheet for Low Gradient Streams (Barbour et al., 1999). 

 

B.  Water Chemistry 

Water chemistry parameters measured at each station in conjunction with the 

macroinvertebrate sampling included pH, conductivity, dissolved oxygen, and temperature. 

 

 

C.  Sample Processing 

Upon return to the laboratory, macroinvertebrates were removed from the associated sample 

debris with the aid of a Meiji RZ stereo microscope. The macroinvertebrates which required 

higher magnification for identification were identified using an Olympus BH-2 compound 

microscope equipped with a phase contrast. Identifications were made to the lowest positive 

taxonomic level and enumerated with the aid of appropriate microscopic techniques and 

taxonomic keys. All specimens will be maintained in the CARNAGEY BIOLOGICAL 

SERVICES, LLC voucher collection for five years or placed into the permanent reference 

collection. 
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D.  Data Analysis 

Comparisons of the macroinvertebrate communities were based on changes in taxonomic 

composition between sampling sites and on the known tolerance levels and life history 

strategies of the organisms encountered. Changes in taxonomic composition were 

determined using metrics outlined in Rapid Bioassessment Protocol III of the US EPA's 

Rapid Bioassessment Protocols for Use in Streams and Rivers (Plafkin et al. 1989) and 

SCDHEC’s Standard Operating and Quality Control Procedures for Macroinvertebrate 

Sampling (SCDHEC, 1999). These metrics included the following: 

 1) Taxa richness - The number of different taxa found at a particular location is an 

indication of diversity. Reductions in community diversity have been positively associated 

with various forms of environmental pollution, including nutrient loading, toxic substances, 

and sedimentation (Barbour et al., 1996; Fore et al., 1996; Rosenberg and Resh, 1993; 

Shackleford, 1988). 

 2) EPT index - EPT Index is the number of taxa from the insect orders 

Ephemeroptera, Plecoptera and Trichoptera found at a station. These three insect orders are 

considered to be intolerant of adverse changes in water quality, especially temperature and 

dissolved oxygen, and therefore, a reduction in these taxa is indicative of reduced water 

quality (Barbour et al., 1996; Lenat, 1988). 

 3) Chironomidae taxa and abundance - The Chironomidae are a taxonomically and 

ecologically diverse group with many taxa that are tolerant of various forms of pollution. 

The chironomids are often the dominant group encountered at impacted or stressed sites 

(Rosenberg and Resh, 1993). 

 4) Ratio of EPT and Chironomidae abundance - The relative abundance of these four 

indicator groups is a measure of community balance. When compared to a reference site, 

good biotic conditions are reflected in a fairly even distribution among these four groups 

(Plafkin et al., 1989). The value of this ratio is reduced by impact due to the general 

reduction of the more sensitive EPT taxa and an increase in the more tolerant chironomid 

taxa. 

 5) Ratio of scraper/scraper and filtering collectors - When compared to a reference 

site, shifts in the dominance of a particular feeding type may indicate a community 

responding to an over-abundance of a particular food source or toxicants bound to a 

particular food source (Rosenberg and Resh, 1993). 

 6) Shredder/total number of specimens collected - When compared to a reference or 

control site, reductions in the relative abundance of shredders can indicate changes in the 

quality or quantity of riparian zone vegetation or the presence of toxic substances bound to 
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organic carbon contained in the leaf and woody material which comprises their food source 

(Plafkin et al., 1989). 

 7) Percent contribution of dominant taxon - This measures the redundancy and 

evenness of the community structure. It assumes a highly redundant community reflects an 

impaired community because as the more sensitive taxa are eliminated, there is often a 

significant increase in the remaining tolerant forms (Barbour et al., 1996; Shackleford, 

1988). 

 8) Dominant taxa in common - When compared to a reference site, major shifts in 

the composition and abundance of dominant taxa can indicate environmental stress (Barbour 

et al., 1996; Shackleford, 1988). 

 9) Community loss index (Table 1) - This index measures the loss of taxa between a 

reference or control station and a study site. It is an index of dissimilarity, with values 

increasing as the degree of dissimilarity from the reference station increases (Courtemanch 

and Davies, 1987; Plafkin et al., 1989). 

 10) Jaccard coefficient of community similarity (Table 1) - This coefficient 

represents the degree of similarity in taxonomic composition between two stations in terms 

of taxon presence or absence. Values range from 0 to 1.0, increasing as the degree of 

similarity increases (Jaccard, 1912; Plafkin et al., 1989). 

 11) Sörensen coefficient (Table 1) - This coefficient represents the degree of 

similarity in taxonomic composition between two stations in terms of taxon presence or 

absence. Values range from 0 to 1.0, increasing as the degree of similarity increases 

(Breitenmoser-Würsten and Satori, 1995). 

 12) North Carolina biotic index (Table 1) - This index utilizes a pollution tolerance 

value developed over a wide range of conditions and pollution types to assess the amount of 

impact (North Carolina Department of Environment, Health and Natural Resources, 1997).  

The values range from 0-10, increasing as water quality decreases. Taxa are designated as 

Rare (1-2 specimens), Common (3-9 specimens), or Abundant ( 10 specimens) and 

assigned a 1, 3, or 10 abundance code, respectively, for calculation of the NCBI. 

 13) SCDHEC bioclassification – Bioclassification is determined by averaging scores 

for the NCBI and EPT index at each station, then rating sites as "Excellent, Good, Good-

Fair, Fair, or Poor" (SCDHEC, 2017). The score will result in a value between 1 and 5. 

Bioclassification are assigned from these: 4.5-5.0 = Excellent, 3.5-4.4 = Good, 2.5-3.4 = 

Good-Fair, 1.5-2.4 = Fair, and 1.0-1.5 = Poor. Note that the calculation method for this score 

changed in late 2017. All scores after January 2018 will use the new calculations. 
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V.  RESULTS 

A.  Physicochemical Analysis 

The water chemistry parameters measured in conjunction with the macroinvertebrate 

assessment are presented in Table 1.  

 
Table 1. Physicochemical data collected in conjunction with the macroinvertebrate 

assessment of the Landsford Tract, Chester County, South Carolina, 21 January 
2020. 

 
 Station 

Parameter UT 2 Upstream UT 2 Downstream UT 3 
Water Temperature (ºC) 8.47 8.51 7.47 
pH (SU) 7.09 6.85 6.29 
Conductivity (mhos/cm) 52 63 39 
Dissolved Oxygen (mg/l)  8.53 8.31 4.80 

 

B.  Macroinvertebrate Community Analysis 

A total of 425 specimens representing 53 taxa were collected from the three sampling 

locations during this assessment. The results are presented in tabular form. The taxa list, 

number of specimens collected, and relative abundance for each taxon are presented in 

Table 2 for each station. Bioassessment metrics for each sampling station are presented in 

Table 3. The numbers of specimens and relative abundance of the dominant taxa (>5%) are 

listed in Table 4 for each sampling station.  

 

The sampling effort at Station UT 2 Upstream, yielded 196 specimens representing 41 taxa 

(Table 2). An EPT index of 16 was calculated for this station, and the North Carolina biotic 

index value of 4.86 resulted in a water quality rating of "excellent" (Table 3). The SC 

Bioclassification score of 3.693 indicated a “good” rating for this reach. The Chironomidae 

were represented by 7 taxa and contributed 12% of the collection. The dominant functional 

feeding group was the collector-filterers, which contributed 30% of the collection. The 

dominant taxon was Neoleptophlebia assimilis, which contributed 22% of the specimens 

collected (Table 4). 

 

The sampling effort at Station UT 2 Downstream, yielded 113 specimens representing 15 

taxa (Table 2). An EPT index of 6 was calculated for this station, and the North Carolina 

biotic index value of 4.98 resulted in a water quality rating of "excellent" (Table 3). The SC 

Bioclassification score of 2.994 indicated a “good-fair” rating for this reach. The 
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Chironomidae were represented by 1 taxon and contributed 2% of the collection. The 

dominant functional feeding group was the shredders, which contributed 63% of the 

collection. The dominant taxon was Allocapnia sp., which contributed 51% of the specimens 

collected (Table 4). 

 

The sampling effort at Station UT 3, yielded 116 specimens representing 19 taxa (Table 2). 

An EPT index of 6 was calculated for this station, and the North Carolina biotic index value 

of 5.07 resulted in a water quality rating of "excellent" (Table 3). The SC Bioclassification 

score of 2.931 indicated a “good-fair” rating for this reach. The Chironomidae were 

represented by 3 taxa and contributed 3% of the collection. The dominant functional feeding 

group was the collector-filterers, which contributed 34% of the collection. The dominant 

taxon was Gammarus sp., which contributed 32% of the specimens collected (Table 4). 

 

VI.  DISCUSSION 

 

All physicochemical parameters monitored were within water quality standards for Class 

FW waters of the State of South Carolina (SCDHEC, 1998). 

 

All three of the tributaries had NCBI bioclassification scores of “excellent”. Station UT 2 

Upstream had a SCDHEC bioclassification of “good” while Stations UT 2 Downstream and 

UT 3 had scores of “good-fair”. The EPT index value at UT 2 Upstream was average and 

low at the other stations. 
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Table 2. Macroinvertebrates, their tolerance values (TV), functional feeding groups (FG), and 
relative abundance collected from three Landsford Tract sampling stations, Chester 
County, South Carolina, 21 January 2020. 

 

        No. of Individuals Relative Abundance 

Seq Taxon TV FG 
UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

Annelida                 

 Oligochaeta                 

  Haplotaxida                 

   Megascolecidae                 

1 
Megascolecidae Genus 
species   SC   2 1   0.02 0.01 

  Lumbriculida                 

   Lumbriculidae                 

2 Eclipidrilus lacustris   SC 1 1 1 0.01 0.01 0.01 

  Tubificida                 

   Naididae                 

3 Aulodrilus americanus   SC   1 3   0.01 0.03 

4 Bratislavia unidentata   SC     2     0.02 

Arthropoda                 

 Insecta                 

  Coleoptera                 

   Dytiscidae                 

5 Neoporus clypealis 8.72 P 1     0.01     

6 Neoporus sp. 8.72 P 1     0.01     

   Elmidae                 

7 Dubiraphia quadrinotata 5.60 CG 1     0.01     

8 Stenelmis sp. 5.70 SC 2 1 6 0.01 0.01 0.05 

  Diptera                 

   Ceratopogonidae                 

9 Bezzia/Palpomyia sp.   P 1     0.01     

   Chironomidae                 

10 Corynoneura sp. 5.80 CG   2     0.02   

11 Cricotopus bicinctus 8.80 SH 2     0.01     

12 Larsia sp. 6.60 P 5   1 0.03   0.01 

13 Nilotanypus fimbriatus 5.00 P 1     0.01     

14 Orthocladius sp. 4.50 SH     1     0.01 

15 Phaenopsectra punctipes gr. 7.20 SC 1     0.01     

16 Polypedilum flavum 5.80 SH 3     0.02     

17 Rheocricotopus unidentatus 4.80 CG 1   1 0.01   0.01 

18 Tanytarsus sp. 6.70 CF 11     0.06     
 *  CF = collector-filterer, CG = collector-gatherer, OM = omnivore, P = predator, SC = scraper, SH = shredder
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Table 2. Continued. 
 

        No. of Individuals Relative Abundance 

Seq Taxon TV FG 
UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

   Dixidae                 

19 Dixa sp. 2.60 CG 1     0.01     

   Simuliidae                 

20 Prosimulium mixtum 3.70 CF 2 3 8 0.01 0.03 0.07 

21 Stegopterna sp.   CF 17 1 24 0.09 0.01 0.21 

   Tipulidae                 

22 Hexatoma sp. 3.60 P     1     0.01 

  Ephemeroptera                 

   Ameletidae                 

23 Ameletus tertius 2.48 CG   4     0.04   

   Ephemerellidae                 

24 Eurylophella doris 7.10 CG 6 1   0.03 0.01   

   Heptageniidae                 

25 Maccaffertium modestum 5.80 SC 3     0.02     

   Leptophlebiidae                 

26 Neoleptophlebia assimilis 1.30 CG 43   7 0.22   0.06 

  Heteroptera                 

   Veliidae                 

27 Microvelia sp.   P 1     0.01     

  Megaloptera                 

   Corydalidae                 

28 Nigronia fasciatus 6.20 P 1     0.01     

  Odonata                 

   Calopterygidae                 

29 Calopteryx sp. 7.60 P 3     0.02     

  Plecoptera                 

   Capniidae                 

30 Allocapnia recta 3.40 SH   9     0.08   

31 Allocapnia sp. 3.40 SH   58 4   0.51 0.03 

   Nemouridae                 

32 Amphinemura wui 3.43 SH 19 4 9 0.10 0.04 0.08 

   Peltoperlidae                 

33 Tallaperla sp. 1.40 SH 1     0.01     

   Perlidae                 

34 Eccoptura xanthenes 4.80 P 2     0.01     

35 Perlesta sp. 3.00 P 2   1 0.01   0.01 
 *   CF = collector-filterer, CG = collector-gatherer, OM = omnivore, P = predator, SC = scraper, SH = shredder 
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Table 2. Continued. 
 

        No. of Individuals Relative Abundance 

Seq Taxon TV FG 
UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

  Trichoptera                 

   Hydropsychidae                 

36 
Diplectrona modesta 
Morphotype 1 2.40 CF 8     0.04     

   Lepidostomatidae                 

37 Lepidostoma sp. 1.10 SH 1     0.01     

   Leptoceridae                 

38 Triaenodes taenia 4.20 SH 2     0.01     

   Limnephilidae                 

39 Pycnopsyche sp. 2.60 SH 4     0.02     

   Philopotamidae                 

40 Chimarra sp. 3.40 CF 17     0.09     

41 Wormaldia sp. 2.50 CF 4     0.02     

   Polycentropodidae                 

42 Cyrnellus fraternus 6.90 CF     6     0.05 

   Rhyacophilidae                 

43 Rhyacophila fenestra/ledra 4.70 P 1 8 2 0.01 0.07 0.02 

   Sericostomatidae                 

44 Agarodes sp. 0.79 SH 2     0.01     

   Thremmatidae                 

45 Neophylax atlanta 1.70 SC 1     0.01     

 Malacostraca                 

  Amphipoda                 

   Gammaridae                 

46 Gammarus sp. 7.20 OM 2 11 37 0.01 0.10 0.32 

  Decapoda                 

   Cambaridae                 

47 Cambarus sp. 7.60 OM 1     0.01     

  Isopoda                 

   Asellidae                 

48 Caecidotea sp. 8.50 SC 10     0.05     

Mollusca                 

 Bivalvia                 

  Unionoida                 

   Pisidiidae                 

49 Pisidiidae Genus species   CF     1     0.01 
 *   CF = collector-filterer, CG = collector-gatherer, OM = omnivore, P = predator, SC = scraper, SH = shredder 
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Table 2. Continued. 
 

        No. of Individuals Relative Abundance 

Seq Taxon TV FG 
UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

UT 2  
Upstr. 

UT 2  
Downstr. UT 3 

 Gastropoda                 

  Limnophila                 

   Ancylidae                 

50 Ferrissia rivularis 6.65 SC 1     0.01     

   Physidae                 

51 Physa sp. 8.80 SC   7     0.06   

  Mesogastropoda                 

   Pleuroceridae                 

52 
Goniobasis catenaria 
catenaria   SC 9     0.05     

Platyhelminthes                 

 Turbellaria                 

  Tricladida                 

   Planariidae                 

53 Dugesia tigrina 7.20 OM 1     0.01     
 *   CF = collector-filterer, CG = collector-gatherer, OM = omnivore, P = predator, SC = scraper, SH = shredder 
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 Table 3. Rapid bioassessment metrics calculated for three Landsford Tract sampling 
stations, Chester County, South Carolina, 21 January 2020. 

 

  
UT 2 

Upstream 
UT 2 

Downstream UT 3 
Taxa Richness 41 15 19 
Number of Specimens 196 113 116 
EPT Index 16 6 6 
EPT Abundance 116 84 29 
Chironomidae Taxa 7 1 3 
Chironomidae Abundance 24 2 3 
EPT/Chironomidae Abundance 4.83 42.00 9.67 
North Carolina Biotic Index 4.86 4.98 5.07 
SCDHEC Bioclassification 3.693 2.994 2.931 
        
Percent Collector-Filterers 30.10 3.54 33.62 
Percent Collector-Gatherers 26.53 6.19 6.90 
Percent Omnivores 2.04 9.73 31.90 
Percent Predators 9.69 7.08 4.31 
Percent Scrapers 14.29 10.62 11.21 
Percent Shredders 17.35 62.83 12.07 
        
Scraper/Collector-Filterers 0.47 3.00 0.33 
Shredders/Total 0.17 0.63 0.12 
        
Percent Dominant Taxon 21.94 51.33 31.90 
Number of Dominant Taxa 6 5 7 
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Table 4. Dominant taxa (> 5% of the collection) for three Landsford Tract sampling stations, Chester County, South Carolina, 21 
January 2020. 

 

Reach UT 2 Upstream    Reach UT 2 Downstream    Reach UT 3   

Taxon No. Rel. Abd.  Taxon No. Rel. Abd.  Taxon No. Rel. Abd. 

Neoleptophlebia assimilis 43 21.94  Allocapnia sp. 58 51.33  Gammarus sp. 37 31.90 

Amphinemura wui 19 9.69  Gammarus sp. 11 9.73  Stegopterna sp. 24 20.69 

Stegopterna sp. 17 8.67  Allocapnia recta 9 7.96  Amphinemura wui 9 7.76 

Chimarra sp. 17 8.67  Rhyacophila fenestra/ledra 8 7.08  Prosimulium mixtum 8 6.90 

Tanytarsus sp. 11 5.61  Physa sp. 7 6.19  Neoleptophlebia assimilis 7 6.03 

Caecidotea sp. 10 5.10      Stenelmis sp. 6 5.17 

        Cyrnellus fraternus 6 5.17 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX M 
 

LARGE WOODY DEBRIS EVALUATION 
 
  



Restoration Reach Length of Sample Bridge Ramp Submersed Buried Total
UT 2 Section 1 100 meter 0 1 1 1 3
UT 2 Section 3 100 meter 0 3 1 0 4
UT 3 Section 1 100 meter 1 1 0 0 2

UT 3 Section 2 (Ref) 100 meter 3 2 1 0 6

UT 3 Section 1 - LWD (Bridge)

UT 2 Section 1 - LWD (Ramp)

UT 2 Section 3 - LWD (Submerged)



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX N 
 

MITIGATION WORKSHEETS 
 
 
 
  



 

 

 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX O 
 

MITIGATION WORK PLAN EXHIBITS 
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

Dmax 145 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

Dmax/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (Dmax/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

101.8 183.6

Shields CO

1.814 0.938

Shields CO

1.53 0.79

Shields CO

0.0267 0.0138

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                τ = 

predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

1.292

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             γ 

= 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.016

0.93

0.02241

1.84

1.65

1.09

01/12/2020Robert Stewart

Existing bankfull mean depth (ft)

UT1

UT1 Mini Regional Curve Reference Cross Section 1 Valley Type:

Stream Type:  E 4

Enter Required Information for Existing Condition

1.66

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.019

0.476

47.5

79.0 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ

=

1s −γ

∧
5050/DD
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

Dmax 145 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

Dmax/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (Dmax/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

123.4 210.2

Shields CO

1.814 0.938

Shields CO

1.53 0.79

Shields CO

0.0222 0.0115

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                τ = 

predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

1.553

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             γ 

= 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.013

0.93

0.02241

1.84

1.65

1.31

01/12/2020Robert Stewart

Existing bankfull mean depth (ft)

UT1

UT1 Mini Regional Curve Reference Cross Section 1 Valley Type:

Stream Type:  E 4

Enter Required Information for Existing Condition

1.66

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.019

0.476

47.5

79.0 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ

=

1s −γ

∧
5050/DD

Copyright © 2008 Wildland Hydrology River Stability Field Guide page 3-101



Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 53 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 1

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

49.29 110

Shields CO

0.69 0.239

Shields CO

1.38 0.48

Shields CO

0.0086 0.0030

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

0.644

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.005

0.77

0.02151

11.21

1.65

1.29

01/12/2020Nate Ober

Existing bankfull mean depth (ft)

UT2

UT2 Downstream Impaired Reach Valley Type:

Stream Type: G4c

Enter Required Information for Existing Condition

4.73

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.008

0.174

1.0

4.7 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ=

1s −γ

∧
5050/DD
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 199 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

74.59 147.3

Shields CO

2.458 1.442

Shields CO

2.46 1.44

Shields CO

0.0410 0.0241

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

0.958

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.015

0.88

0.01306

3.37

1.65

0.96

01/12/2020Robert Stewart

Existing bankfull mean depth (ft)

UT2

UT2 Middle Impared Reach Valley Type:

Stream Type:  G4c

Enter Required Information for Existing Condition

2.62

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.016

0.653

22.5

59.0 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ=

1s −γ

∧
5050/DD
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 45 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 1

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

19.7 57.57

Shields CO

0.59 0.191

Shields CO

2.36 0.77

Shields CO

0.0088 0.0029

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

0.267

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.004

1.03

0.01690

7.21

1.65

1.07

01/12/2020Nate Ober

Existing bankfull mean depth (ft)

UT2

UT2 Middle Reference Reach Valley Type:

Stream Type:  E4/5

Enter Required Information for Existing Condition

6.24

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.004

0.148

1.0

6.2 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=
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∧
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γ
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γ
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 32 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

86.32 163.3

Shields CO

0.425 0.12

Shields CO

0.36 0.10

Shields CO

0.0073 0.0021

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

1.103

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.003

0.16

0.01712

2.49

1.65

0.93

01/12/2020Robert Stewart

Existing bankfull mean depth (ft)

UT2

UT2 Upstream Impared Reach Valley Type:

Stream Type:  G4/5c

Enter Required Information for Existing Condition

2.18

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.019

0.105

5.9

12.9 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ=

1s −γ

∧
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 248 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

90.76 169.2

Shields CO

3.036 1.945

Shields CO

2.07 1.33

Shields CO

0.0616 0.0395

Check: Stable Aggrading 

54.7

86.3 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

Stream Type:  G4

Enter Required Information for Existing Condition

1.58

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.023

0.814

1.65

0.79

01/12/2020Robert Stewart

Existing bankfull mean depth (ft)

UT3

UT3 Downstream Impaired Reach Valley Type:

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.026

0.86

0.01506

2.87

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

1.157

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ

=

d
S
γ
τ=

1s −γ

∧
5050/DD

Copyright © 2008 Wildland Hydrology River Stability Field Guide page 3-101



Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 62.8 (mm)
304.8 mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

58.4 124

Shields CO

0.813 0.301

Shields CO

1.10 0.41

Shields CO

0.0126 0.0047

Check: Stable Aggrading 

25.0

45.0 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

Stream Type:  E 4

Enter Required Information for Existing Condition

1.80

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.01179

0.206

1.65

1.03

01/12/2020NATE OBER

Existing bankfull mean depth (ft)

UT3

UT3 Upstream Reference Reach Riffle 1 Valley Type:

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.00943

0.82

0.02857

1.40

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

0.758

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
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Worksheet 3-14.  Sediment competence calculation form to assess bed stability.

Stream:  

Location:  

Observers: Date:

D 50

D 50

D max 62.8 (mm)
304.8 

mm/ft

S

d

Range:  3 – 7  Use EQUATION 1: τ∗
 = 0.0834 (                ) 

–0.872

D max/D 50 Range:  1.3 – 3.0  Use EQUATION 2: τ∗
 = 0.0384 (D max/D 50) 

–0.887

τ∗ Bankfull Dimensionless Shear Stress 2

d Required bankfull mean depth (ft)                                             (use D max in ft)

S Required bankfull water surface slope (ft/ft) (use D max in ft)

Check: Stable Aggrading 

Shields CO

44.29 102

Shields CO

0.813 0.301

Shields CO

1.10 0.41

Shields CO

0.0165 0.0061

Check: Stable Aggrading 

Predicted slope required to initiate movement of measured D max (mm)                                                

τ = predicted shear stress, γ = 62.4, d = existing depth

Predicted mean depth required to initiate movement of measured D max (mm)                                                     

τ = predicted shear stress, γ = 62.4, S = existing slope

Predicted largest moveable particle size (mm) at bankfull shear stress τ (Figure 3-11)

Predicted shear stress required to initiate movement of measured D max (mm) (Figure 3-11)

0.581

Degrading 

Bankfull shear stress τ = γdS (lbs/ft
2
) (substitute hydraulic radius, R, with mean depth, d )                             

γ = 62.4, d = existing depth, S = existing slope

Select the Appropriate Equation and Calculate Critical Dimensionless Shear Stress

Degrading 

Calculate Bankfull Mean Depth Required for Entrainment of Largest Particle in Bar Sample

0.012

0.82

0.02857

1.40

1.65

0.79

01/12/2020NATE OBER

Existing bankfull mean depth (ft)

UT3

UT3 Upstream Reference Reach Riffle 2 Valley Type:

Stream Type:  E 4

Enter Required Information for Existing Condition

1.80

Sediment Competence Using Dimensional Shear Stress

Calculate Bankfull Water Surface Slope Required for Entrainment of Largest Particle in Bar Sample

EQUATION USED:

Immersed specific gravity of sediment

0.012

0.206

25.0

45.0 Median particle size of riffle bed material (mm)

Median particle size of bar or sub-pavement sample (mm)

Existing bankfull water surface slope (ft/ft)

Largest particle from bar sample (ft)

S

D
d

maxs 1)-(* γτ
=

d

D
S

maxs 1)-(* γτ
=

∧

∧
5050/DD

S
d
γ
τ=

d
S
γ
τ

=

1s −γ

∧
5050/DD
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Vegetative Strata Number Common Name Scientific Name DBH (inches)

1A sweetgum Liquidambar styraciflua 13.9

1B sweetgum Liquidambar styraciflua 6.3

2 red maple Acer rubrum 6.5

3 red maple Acer rubrum 6.0

4 loblolly pine Pinus taeda 4.4

5 red maple Acer rubrum 3.1

6 sweetgum Liquidambar styraciflua 5.3

7A sweetgum Liquidambar styraciflua 17.0

7B sweetgum Liquidambar styraciflua 16.0

8 flowering dogwood Cornus florida 3.8

9 red maple Acer rubrum 3.4

10A sweetgum Liquidambar styraciflua 12.6

10B sweetgum Liquidambar styraciflua 17.6

10C sweetgum Liquidambar styraciflua 9.0

10D sweetgum Liquidambar styraciflua 16.4

Tree >2" DBH
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Vegetative Strata Number Common Name Scientific Name DBH (inches)
1 tulip poplar Liriodendron tulipifera 13.4
2 sweetgum Liquidamber styraciflua 4.6

3A tulip poplar Liriodendron tulipifera 18.3
3B tulip poplar Liriodendron tulipifera 16.7
4A black cherry Prunus serotina 3.8
4B black cherry Prunus serotina 3.9
5 sweetgum Liquidamber styraciflua 4.4
6 sweetgum Liquidamber styraciflua 3.6
7 sweetgum Liquidamber styraciflua 4.4
8 loblolly pine Pinus taeda 12.9

Tree >2" DBH
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Vegetative Strata Number Common Name Scientific Name DBH (inches)

1 loblolly pine Pinus taeda 12.3

2 loblolly pine Pinus taeda 10.5

3 tulip poplar Liriodendron tulipifera 7.9

4 oak species Quercus sp. 2.9

5 winged elm Ulmus alata 6.1

6 loblolly pine Pinus taeda 17.0

7 oak species Quercus sp. 4.4

8 loblolly pine Pinus taeda 12.6

9A tulip poplar Liriodendron tulipifera 3.1

9B tulip poplar Liriodendron tulipifera 2.9
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Vegetative Strata Number Common Name Scientific Name DBH (inches)

1 boxelder Acer negundo 3.1

2 boxelder Acer negundo 3.0

3 boxelder Acer negundo 4.8

4 tulip poplar Liriodendron tulipifera 16.3

5A boxelder Acer negundo 3.1

5B boxelder Acer negundo 4.1

6 sweetgum Liquidamber styraciflua 5.9

7 sweetgum Liquidamber styraciflua 3.3

8 tulip poplar Liriodendron tulipifera 19.3

9 sweetgum Liquidamber styraciflua 7.4

10 tulip poplar Liriodendron tulipifera 19.1

11 sweetgum Liquidamber styraciflua 2.9

12 boxelder Acer negundo 2.3

Tree >2" DBH

Q
U

A
D

 7
 (P

re
se

rv
at

io
n)



Vegetative Strata Number Common Name Scientific Name DBH (inches)

1 loblolly pine Pinus taeda 13.4

2 elm species Ulmus sp. 4.4

3 white mulberry Morus alba 5.0

4 loblolly pine Pinus taeda 17.5

5 loblolly pine Pinus taeda 16.7

6 loblolly pine Pinus taeda 16.2

7 boxelder Acer negundo 5.3

8A boxelder Acer negundo 2.6

8B boxelder Acer negundo 2.6

9 loblolly pine Pinus taeda 18.7
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Vegetative Strata Number Common Name Scientific Name DBH (inches)

1A sweetgum Liquidambar styraciflua 3.3

1B sweetgum Liquidambar styraciflua 2.6

2 sweetgum Liquidambar styraciflua 2.5

3 loblolly pine Pinus taeda 15.8

4 sweetgum Liquidambar styraciflua 3.8

5 loblolly pine Pinus taeda 15.0

6 loblolly pine Pinus taeda 14.4

7 sweetgum Liquidambar styraciflua 2.5

8 loblolly pine Pinus taeda 18.0

9 sweetgum Liquidambar styraciflua 2.6

10 sweetgum Liquidambar styraciflua 5.1

11 loblolly pine Pinus taeda 13.6

Tree >2" DBH
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DETAILED HYDRAULIC MODEL 
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Appendix G

Department of the Army Permit 
SAC-2019-00924



Refer to ENG FORM 1721, NOV 86                EDITION OF SEP 82 IS OBSOLETE   (33 CFR 325 (Appendix A)) 

DEPARTMENT OF THE ARMY PERMIT 
 
 
Permittee:  SOUTH CAROLINA DEPARTMENT OF COMMERCE  1201 MAIN ST STE 1600 
    C/O:  JENNIFER NOEL FLETCHER    COLUMBIA, SC 29201 
    
Permit No:  SAC-2019-00924 
 
Issuing Office:  CHARLESTON DISTRICT 
 
NOTE:  The term "you" and its derivatives, as used in this permit, means the permittee or any future 
transferee. The term "this office" refers to the appropriate district or division office of the Corps of 
Engineers having jurisdiction over the permitted activity or the appropriate official of that office acting 
under the authority of the commanding officer. 
 
You are authorized to perform work in accordance with the terms and conditions specified below. 
 
Project Description: 
The authorized work consists of placing fill material to construct a headquarters and sports training 
facility for a professional football franchise (Carolina Panthers), including multi-use recreation/athletic 
facilities, commercial and ultimately residential development.  The authorized work will be completed in 
accordance with the attached permit drawings Sheets 1, 2 and 3 through 18 of 18 entitled: “Project 
Inspector, Rock Hill, York County, South Carolina, all dated 10-28-19, and Sheets 2a and 2b, both 
dated 9-20-2019.”   
 
Project Location: 
 
The project is located on wetlands and unnamed tributaries to Manchester Creek, at a location along 
the east and west sides of Interstate 77 in Rock Hill, York County, South Carolina. 
(Latitude: 34.956°, Longitude: -80.982°) 
 
General Permit Conditions: 
 
1. The time limit for completing the authorized work ends on 30 June 2035.  If you find that you need 
more time to complete the authorized activity, submit your request for a time extension to this office for 
consideration at least one month before the above date is reached. 
 
2. You must maintain the activity authorized by this permit in good condition and in conformance with the 
terms and conditions of this permit.  You are not relieved of this requirement if you abandon the permitted 
activity, although you may make a good faith transfer to a third party in compliance with General Condition 
4 below. Should you wish to cease to maintain the authorized activity or should you desire to abandon it 
without a good faith transfer, you must obtain a modification of this permit from this office, which may 
require restoration of the area. 
 
3. If you discover any previously unknown historic or archeological remains while accomplishing the 
activity authorized by this permit, you must immediately notify this office of what you have found. We will 
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initiate the Federal and state coordination required to determine if the remains warrant a recovery effort 
or if the site is eligible for listing in the National Register of Historic Places. 
 
4. If you sell the property associated with this permit, you must obtain the signature of the new owner in 
the space provided and forward a copy of the permit to this office to validate the transfer of this 
authorization. 
 
5. If a conditioned water quality certification has been issued for your project, you must comply with the 
conditions specified in the certification as special conditions to this permit.  For your convenience, a copy 
of the certification is attached if it contains such conditions. 
 
6. You must allow representatives from this office to inspect the authorized activity at any time deemed 
necessary to ensure that it is being or has been accomplished in accordance with the terms and 
conditions of your permit. 
 
Special Permit Conditions: 
 
See Appendix A, pages 5 through 6 
 
Further information: 
 
1.  Congressional Authorities:  You have been authorized to undertake the activity described above 
pursuant to: 
 

 Section 10 of the Rivers and Harbors Act of 1899 (33 USC 403) 
 

 Section 404 of the Clean Water Act (33 USC 1344) 
 

 Section 103 of the Marine Protection, Research and Sanctuaries Act of 1972 (33 USC 1413) 
 
2.  Limits of this authorization. 
 
 a. This permit does not obviate the need to obtain other Federal, State of local authorizations required 

by law. 
 
 b. This permit does not grant any property rights or exclusive privileges. 
 
 c. This permit does not authorize any injury to the property or rights of others. 
 
 d. This permit does not authorize interference with any existing or proposed Federal project. 
 
3.  Limits of Federal Liability. In issuing this permit, the Federal Government does not assume liability for: 
 
 a. Damages to the permitted project or uses thereof as a result of other permitted or unpermitted 

activities or from natural causes. 
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   b. Damages to the permitted project or uses thereof as a result of current or future activities undertaken 
by or on behalf of the United States in the public interest. 

 
   c. Damages to persons, property, or to other permitted or unpermitted activities or structures caused 

by the activity authorized by this permit. 
 
   d. Design or construction deficiencies associated with the permitted work. 
 
   e. Damage claims associated with any future modification, suspension, or revocation of this permit. 
 
4.  Reliance on Applicant's Data. The determination of this office that issuance of this permit is not 
contrary to the public interest was made in reliance on the information you provided. 
 
5.  Reevaluation of Permit Decision. This office may reevaluate its decision on this permit at any time the 
circumstances warrant.  Circumstances that could require a reevaluation include, but are not limited to, 
the following: 
 
   a. You fail to comply with the terms and conditions of this permit. 
 
   b. The information provided by you in support of your permit application proves to have been false, 

incomplete, or inaccurate (See 4 above). 
 
   c. Significant new information surfaces which this office did not consider in reaching the original public 

interest decision 
 
Such a reevaluation may result in a determination that it is appropriate to use the suspension, 
modification, and revocation procedures contained in 33 CFR 325.7 or enforcement procedures such as 
those contained in 33 CFR 326.4 and 326.5. The referenced enforcement procedures provide for the 
issuance of an administrative order requiring you to comply with the terms and conditions of your permit 
and for the initiation of legal action where appropriate. You will be required to pay for any corrective 
measures ordered by this office, and if you fail to comply with such directive, this office may in certain 
situations (such as those specified in 33 CFR 209.170) accomplish the corrective measures by contract 
or otherwise and bill you for the cost. 
 
6. Extensions. General condition 1 establishes a time limit for the completion of the activity authorized by 
this permit. Unless there are circumstances requiring either a prompt completion of the authorized activity 
or a reevaluation of the public interest decision, the Corps will normally give favorable consideration to a 
request for an extension of this time limit. 
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Your signature below, as permittee, indicates that you accept and agree to comply with the terms and 
conditions of Department of the Army Permit SAC-2019-00924. 
 
 
 
                                                                                ___________________________________        
(PERMITTEE) (DATE) 
SOUTH CAROLINA DEPARTMENT OF COMMERCE 
C/O:  JENNIFER NOEL FLETCHER     
 
 
_______________________________________ 
PRINT NAME 
 
 
 
This permit becomes effective when the Federal official, designated to act for the Secretary of the 
Army, has signed below. 
 
 
 
                                                                                ___________________________________         
(DISTRICT ENGINEER) (DATE) 
RACHEL A. HONDERD, LTC 
  or their Designee 
Travis G. Hughes 
Chief, Regulatory Division 
 
 
When the structures or work authorized by this permit are still in existence at the time the property is 
transferred, the terms and conditions of this permit will continue to be binding on the new owner(s) of 
the property.  To validate the transfer of this permit and the associated liabilities associated with 
compliance with its terms and conditions, have the transferee sign and date below. 
 
 
 
                                                                               _______________________________ ___         
 (TRANSFEREE) (PRINT NAME) (DATE) 
 
  

Jennifer N 
Fletcher

Digitally signed by 
Jennifer N Fletcher 
Date: 2020.05.14 
08:24:49 -04'00' 14-May-2020

Jennifer N Fletcher

Digitally signed by 
HUGHES.TRAVIS.G.1229
867748
Date: 2020.05.14 15:40:33 
-04'00' 14-May-2020
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APPENDIX A 
SPECIAL CONDITIONS FOR PERMIT SAC 2019-00924 

 
a. The permittee agrees to provide all contractors associated with construction of the authorized activity 

a copy of the permit and drawings.  A copy of the permit must be available at the construction site at 
all times.  

 
b. The permittee shall submit a signed compliance certification to the Corps within 60 days following 

completion of the authorized work and any required mitigation.  The certification will include: 
 
 1. A copy of this permit. 
 
 2. A statement that the authorized work was done in accordance with the Corps authorization, 

including any general or specific conditions. 
 
 3. A statement that any required mitigation was completed in accordance with the permit conditions. 
 
 4. The signature of the permittee certifying the completion of the work and mitigation. 
 
 5. As-built drawings which indicate all dimensions of the authorized structure. These drawings must 

be prepared by a registered land surveyor. 
 
c. The permittee recognizes that their commitment to perform and implement the following conditions 

was a deciding factor in the favorable and timely decision on this permit and recognizes that a failure 
on their part to both actively pursue and implement these conditions may be grounds for 
modification, suspension or revocation of this Department of the Army authorization. 

 
 1.  That as compensatory mitigation to offset impacts to aquatic resources, the permittee will 

implement and fully comply with the “Landsford Tract Final Permittee-Responsible Mitigation Plan” 
dated January 31, 2020, revised April 17, 2020 (the Plan). Your responsibility to complete the Plan 
as set forth in this Special Condition will not be considered fulfilled until you have demonstrated 
mitigation success and have received written verification from the U.S. Army Corps of Engineers 
(Corps). 

 
 2.  The permittee’s formal commitment for implementing and maintaining financial assurances in 

accordance with 33 CFR 332.3(n)(1) provided as part of the “Landsford Tract Final Permittee-
Responsible Mitigation Plan” dated January 31, 2020, revised April 17, 2020 (the Plan).  Financial 
assurances will include a performance bond in the amount of $1,148,800, which includes bonding of 
$880,000 for construction and $268,000 for monitoring. 

 
 3.  That as compensatory mitigation for the impacts to aquatic resources, the permittee agrees to: 

preserve 109.48 total acres, including approximately 0.38 acre of wetlands; approximately 2.99 
acres of restored/enhanced wetlands; approximately 1,079 linear feet of stream; approximately  
7,924 linear feet of enhanced/restored stream; and approximately 77.68 acres of upland buffers, as 
specified in the Plan.  Preservation shall be by means of conservation easement.  The easement 
document and surveyed plat of the mitigation area must be submitted to the District Engineer or his 
designee for review and approval prior to execution. 
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 4.  That the permittee must submit evidence of the execution and recording of the preservation 
easements and surveyed plat of the mitigation area to both the Corps of Engineers and DHEC prior 
to commencement of the authorized work.  Your responsibility to complete the required 
compensatory mitigation as set forth in Special Condition c.3 will not be considered fulfilled until you 
have demonstrated mitigation success and have received written verification from the U.S. Army 
Corps of Engineers. 

 
d. That the permittee agrees to utilize best management practices during construction and perform the 

work as proposed.  The permittee must implement practices that will minimize erosion and migration 
of sediments on and off the project site during and after construction.  These practices should 
include the use of appropriate grading and sloping techniques, mulches, silt fences, or other devices 
capable of preventing erosion, migration of sediments and bank failure.  All disturbed land surfaces 
and sloped areas affected by the project must be stabilized. 

 
e. All necessary steps must be taken to prevent oil, tar, trash, debris, and other pollutants from entering 

the adjacent waters or wetlands. 
 
f. Land disturbing activities must avoid encroachment into any wetland areas outside the permitted 

impact area. 
 
g. Upon completion of construction activities, all disturbed areas, which are not paved, must be 

permanently stabilized with a vegetative cover.  This may include sprigging trees, shrubs, vines or 
ground cover. 
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Management Summary 

On behalf of South Carolina Department of Commerce (SCDOC), S&ME, Inc. (S&ME) has completed a cultural 

resources intensive survey of the proposed project area associated with Project Inspector in York County, South 

Carolina (Figures 1.1 and 1.2). The project area spans the east and west sides of Interstate 77 (I-77), the east side 

consisting of a proposed interchange at I-77 and associated road infrastructure (turn lanes, on/off ramps, existing 

road widening, land acquisition, etc.) with access to the interchange. The western portion of the project area is 

comprised of approximately 256 acres of wooded property that extends between Eden Terrace to the north and 

the Norfolk Southern railroad to the south.  

 

The purpose of the survey was to assess the project area’s potential for containing significant cultural resources 

and to make recommendations regarding additional work that may be required pursuant to Section 106 of the 

National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. This work was 

done in anticipation of federal permitting by the United State Army Corps of Engineers (USACE), as well as funding 

from the United State Federal Highway Administration (FHWA), and was carried out in general accordance with 

S&ME Proposal Number 42-1900437, dated May 31, 2019.  

 

Fieldwork for the project was conducted from July 8 through 12, 2019 and on October 15, 2019. This work 

included the excavation of 672 shovel tests, as well as an architectural survey of structures within the project area 

and within a 0.5-mile search radius. As a result of the investigations, six archaeological sites (38YK607 through 

38YK612), three isolated finds (IF-1 through IF-3), one previously evaluated aboveground resource (SHPO site 

number 3919 – Arrowhead Dairy) was revisited, three newly recorded aboveground resources (SHPO site numbers 

3920 through 3922), and one previously unrecorded cemetery (SHPO site number 3889) were identified (Figures 

1.1 and 1.2; Table 1.1). The archaeological sites, isolated finds, newly recorded aboveground resources, and the 

cemetery are recommended as not eligible for the inclusion in the National Register of Historic Places (NRHP). 

 

Arrowhead Dairy (SHPO site number 3919) is a circa 1920s dairy, including three barns of stone construction, that 

are located adjacent to and within the northwest corner of the proposed project area. The 1927 milk barn (SHPO 

site number 3919.04 and 1931 hay barn (SHPO site number 3919.05) have been determined eligible for inclusion 

in the National Register under Criterion A, for their association with the dairy farming industry in South Carolina, 

and under Criterion C, for the architecture of the barns. Although the Arrowhead Dairy house (SHPO site number 

3919.01) has been significantly altered since its original nineteenth century construction and is recommended as 

ineligible for the NRHP, three additional outbuildings associated with the Arrowhead Dairy, a nineteenth-century 

brick shed (SHPO site number 3919.03), a circa 1930s metal silo (SHPO site number 3919.06), and a 1935 storage 

barn (SHPO site number 3919.07) are also recommended eligible for the NRHP under Criterion A and C. Based on 

the location of the NRHP-eligible Arrowhead Dairy structures, which includes the 1935 storage barn located on 

the proposed project are and the remaining structures located less than 150 feet from the boundary of the 

proposed project area, construction on the proposed site has the potential to adversely affect the NRHP-eligible 

Arrowhead Dairy structures. S&ME recommends avoidance of the 1935 storage barn, use of an access route for 

construction traffic that is away from the Arrowhead Dairy property, the use of low-vibration construction 

methods, and the inclusion of a vegetative buffer to provide screening of the dairy’s viewshed from the new 

construction in the project plans.  

There are NRHP-eligible aboveground resources located to the southeast of the project area, associated with the 

community of Red River; they are located roughly 0.35-mile from the Celriver Road and Paragon Way intersection. 

This portion of the proposed project area follows Paragon Way, an existing roadway that provides access to an  
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Table 1.1. Cultural resources identified or revisited during the survey. 

Resource # Description NRHP Eligibility Recommendation 

38YK607 
Prehistoric lithic isolate; 19th/20th century 

artifact scatter 
Not Eligible No Further Work 

38YK608 20th century house site Not Eligible No Further Work 

38YK609 
Prehistoric lithic isolate; 19th/20th century 

artifact scatter 
Not Eligible No Further Work 

38YK610 Prehistoric lithic scatter; historic glass isolate Not Eligible No Further Work 

38YK611 Prehistoric lithic scatter; historic glass isolate Not Eligible No Further Work 

38YK612 Early to mid-20th century house site Not Eligible No Further Work 

IF-1 Prehistoric lithic isolate Not Eligible No Further Work 

IF-2 Prehistoric lithic isolate; historic glass isolate Not Eligible No Further Work 

IF-3 Prehistoric lithic isolate Not Eligible No Further Work 

3889 Cross Roads Baptist Church Cemetery Not Eligible No Further Work 

3919 Arrowhead Dairy  
See Individual 

Resources 
See Individual Resources 

3919.01 Arrowhead Dairy, house Not Eligible No Further Work 

3919.02 Arrowhead Dairy, well Not Eligible No Further Work 

3919.03 Arrowhead Dairy, shed Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.04 Arrowhead Dairy, milk barn Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.05 Arrowhead Dairy, hay barn Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.06 Arrowhead Dairy, silo Eligible (A, C) 
Traffic and Vibration minimization; 

Viewshed screening 

3919.07 Arrowhead Dairy, storage barn Eligible (A, C) 
Avoidance; Traffic and Vibration 

minimization; Viewshed screening 

3920 Hutchinson Place  Not Eligible No Further Work 

3921 Commercial Building Not Eligible No Further Work 

3922 Southern Railroad Corridor Not Eligible No Further Work 

 

existing industrial park. Interchange improvements may take place at the intersection; however, the area has 

already been developed and new roadway improvements will have no adverse effect on the resources to the 

southeast. 

 

Given the results of this survey, it is the opinion of S&ME that the project area will have no adverse effect on 

significant resources, as long as the recommended measures to avoid direct and indirect effects on the Arrowhead 

Dairy NRHP-eligible structures are included in the project plans, and no further cultural resources investigations 

should be required for the current project area. However, if the potential effects to the NRHP-eligible Arrowhead 
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Dairy structures cannot be avoided, additional consultation with the SHPO and other consulting parties may be 

necessary to minimize or mitigate potential adverse effects.  
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1.0 Introduction 

On behalf of SCDOC, S&ME has completed a cultural resources intensive survey of the proposed project area 

associated with Project Inspector in York County, South Carolina (Figures 1.1 and 1.2). The project area spans the 

east and west sides of I-77, the east side consisting of a proposed interchange at I-77 and associated road 

infrastructure (turn lanes, on/off ramps, existing road widening, land acquisition, etc.) with access to the 

interchange. The western portion of the project area is comprised of approximately 256 acres of wooded property 

that extends between Eden Terrace to the north and the Norfolk Southern railroad to the south.  

 

The purpose of the survey was to assess the project area’s potential for containing significant cultural resources 

and to make recommendations regarding additional work that may be required pursuant to Section 106 of the 

National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. This work was 

done in anticipation of federal permitting by the USACE, as well as funding from the FHWA, and was carried out in 

general accordance with S&ME Proposal Number 42-1900437, dated May 31, 2019.  

 

S&ME carried out background research and field investigation tasks in June and July 2019. The fieldwork was 

conducted by Senior Archaeologist Kimberly Nagle, Crew Chiefs Paul Connell and Aileen Kelly, and Archaeological 

Technicians Brianna Baker and Jessica Simpson and consisted of excavating shovel tests and photo documenting 

the project area. Graphics, GIS maps, and photographs were prepared by Ms. Nagle and Senior Architectural 

Historian/Historian Heather Carpini, M.A. Architectural evaluations for the project were conducted by Ms. Carpini. 

 

This report has been prepared in compliance with the National Historic Preservation Act of 1966, as amended; the 

Archaeological and Historic Preservation Act of 1979; procedures for the Protection of Historic Properties (36 CFR 

Part 800); and 36 CFR Parts 60 through 79, as appropriate. Field investigations and the technical report meet the 

qualifications specified in the Secretary of the Interior’s Standards and Guidelines for Archaeology and Historic 

Preservation (Federal Register [FR] 48:44716–44742), and the South Carolina Standards and Guidelines for 

Archaeological Investigations (COSCAPA et al. 2013). Supervisory personnel meet the Secretary of the Interior’s 

Professional Qualifications Standards set forth in 36 CFR Part 61. 
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2.0 Environmental Setting 

2.1 Location 

The project area is approximately three miles northeast of the city center of Rock Hill, in the east central portion 

of York County. York County. which covers approximately 696 square miles, is bounded by Gaston County, North 

Carolina to the north, Mecklenburg County, North Carolina to the northeast, Lancaster County to the east, 

Chester County to the south, Union County to the southwest, Cherokee County to the west, and Cleveland 

County, North Carolina to the northwest. 

2.2 Geology and Topography 

The project area is located in the Piedmont physiographic province of South Carolina (Kovacik and Winberry 

1989). The Piedmont is a 100 mile wide belt that encompasses most of the northwestern portion of the state 

(Kovacik and Winberry 1989:16). The Piedmont physiographic province, which is underlain by soils weathered in 

place from the parent crystalline bedrock material. Rocks found in the Piedmont are generally metamorphic, with 

igneous granite intrusions (Kovacik and Winberry 1989). Topography in the project area is slightly sloping with 

elevations ranging from approximately 540 ft above mean sea level (AMSL), by an intermittent stream in the 

southeastern portion of the project area, to 650 ft AMSL, along the northern boundary of the project area (Figure 

1.1). 

2.3 Hydrology  

The project area is located in the Catawba River drainage basin, which covers approximately 2,315 square miles 

and consists of approximately 7.5 percent of the state’s area (South Carolina Department of Natural Resources 

[SCDNR] 2013). Little Flat Rock Creek is present along the eastern boundary and flows through the center of the 

project area (Figure 2.4). Three intermittent streams are within the project area and flow south into Manchester 

Creek, which continues east and flows into the Catawba River approximately 1.7 miles from the project area. 

2.4 Climate and Vegetation  

The climate of York County is characterized as humid subtropical, with hot, humid summers and cool, dry winters. 

Precipitation does not vary greatly by season; July is the hottest month with an average temperature of 91° 

Fahrenheit (F) and January is the coldest month with an average daily temperature range from 53° F. 

 

Vegetation in the western portion project area consists of secondary growth, planted pine, and mixed pine and 

hardwood areas; while disturbances include numerous dirt roads, silviculture, and a transmission line corridor 

(Figures 2.1 through 2.4). The eastern portion of the project area has been largely disturbed by industrial 

development, paved roadways, and the construction of I-77; there is little to no remaining vegetation that hasn’t 

been planted in association with the development of the area (Figures 2.5 and 2.6).  

2.5 Soils 

The project area is located in the Iredell-Mecklenburg-Davidson soil association, which consists of nearly level to 

strongly sloping soils with yellowish-brown to red, firm clay subsoil (Camp 1965). There are 11 specific soil types 

located within the project area (Figure 2.7); their descriptions can be found in Table 2.1 (USDA Web Soil Survey, 

Accessed July 2, 2019).   
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Figure 2.1. View of typical vegetation in western portion of the project area in wooded areas, facing 

east. 

 

 
Figure 2.2. View of typical vegetation in western portion of the project area in fallow fields, facing 

west. 
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Figure 2.3. Typical vegetation and disturbance associated with the transmission line corridor and 

dirt roads, facing south. 

 

 
Figure 2.4. View of disturbance associated with the railroad and transmission line corridors in 

southern portion of the project area, facing south. 
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Figure 2.5. Vegetation in eastern portion of the project area, facing west. 

 

 
Figure 2.6. Industrial park and associated development in eastern portion of the project area, facing 

southwest. 
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Table 2.1. Specific soil types within the project area. 

Soil Name Type Drainage Location Slope 
Percentage of 

APE 

Brewback Fine sandy loam Somewhat poorly drained Interfluves 0–6% 5.1% 

Brewback Very cobbly loam Somewhat poorly drained Interfluves 2–6% 1.0% 

Cecil Sandy clay loam Well drained Interfluves 2–10% 1.0% 

Cecil Clay loam Well drained Interfluves 2–10% 28.1% 

Chewacla Loam Somewhat poorly drained Floodplains 0–2% 0.4% 

Mecklenburg-

Wynott complex 
 Well drained Interfluves 2–10% 22.5% 

Pacolet Sandy clay loam Well drained Side slope 15–25% 0.3% 

Pacolet Clay loam Well drained Interfluves 15–25% 0.1% 

Urban land-

Brewback complex 
 Somewhat poorly drained Hillslope 0–10% 10.1% 

Wynott-Wilkes 

complex 
 Well drained Interfluves 15–25% 29.5% 

Wynott-Winnsboro 

complex 
 Well drained Side slope 6–10% 1.9% 

 

 

 

 

 

 

 

  



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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3.0 Cultural Context 

The cultural context of the region is reviewed below for two purposes: first, to outline previous research in the 

region as well as the nature of historic and prehistoric resources that might be expected in the project area, and 

second, to provide a comparative framework in which to place resources identified within the project area and 

area of potential effects (APE) in order to better understand their potential significance and NRHP eligibility. The 

cultural context of the project area includes the prehistoric record and the historic past, which are discussed in this 

section of the report. 

3.1 Prehistoric Context 

Over the last three decades there has been much debate over when humans first arrived in the New World. The 

traditional interpretation is that humans first arrived in North America via the Bering land bridge that connected 

Alaska to Siberia at the end of the Pleistocene, approximately 13,500 years ago. From Alaska and northern Canada, 

these migrants may have moved southward through an ice-free corridor separating the Cordilleran and Laurentide 

ice sheets to eventually settle in North and South America. 

 

Some researchers have suggested that initial colonization of the New World began well before Clovis, with some 

dates going back more than 35,000 years (Dillehay and Collins 1988; Goodyear 2005). Evidence for pre-Clovis 

occupations are posited for the Meadowcroft Rockshelter in Pennsylvania, the Cactus Hill and Saltville sites in 

Virginia, and the Topper site in South Carolina, although this evidence is not widely accepted and has not been 

validated (Adovasio and Pedler 1996; Dillehay and Collins 1988; Goodyear 2005). A number of sites providing 

better evidence for a presence in the New World dating between 15,000 and 13,500 years ago have been 

discovered. Although far from numerous, these sites are scattered across North and South America, including 

Alaska, Florida, Missouri, Oregon, Tennessee, Texas, Wisconsin, and southern Chile. Despite this, the earliest 

definitive evidence for occupation in the Southeastern United States is at the end of the Pleistocene, 

approximately 13,000 years ago (Anderson and O’Steen 1992; Bense 1994). 

3.1.1 Paleoindian Period (ca. 13,000–10,000 B.P.) 

Unfortunately, most information about Paleoindian lifeways in the Southeast comes from surface finds of 

projectile points rather than from controlled excavations. However, the Tree House site (38LX531), located along 

the Saluda River near Columbia, has shed light on Paleoindian lifeways in the area. The Tree House site is a multi-

component, stratified site containing occupations ranging from the Early Paleoindian to Mississippian periods 

(Nagle and Green 2010). Evidence from the site, which yielded an in-situ Clovis point, indicated short-term use by 

relatively mobile populations. The tools found at the Tree House site could have been used for hunting and 

butchering, and it is likely that the site was used as a hunting camp during the Early and Late Paleoindian 

subperiods. Lithic raw materials associated with the Paleoindian component tended to be higher quality stone 

such as Black Mingo chert, Coastal Plain chert, and crystal quartz, although lesser quality local materials such as 

quartz were used as well (Nagle and Green 2010:264). 

 

The limited information we have for the Paleoindian Period suggests the earliest Native Americans had a mixed 

subsistence strategy based on the hunting (or scavenging) of the megafauna and smaller game combined with 

the foraging of wild plant foods. Groups are thought to have consisted of small, highly transient bands made up 

of several nuclear and/or extended families. Paleoindian artifacts have been found in both riverine and inter-

riverine contexts (Charles and Michie 1992:193). Paleoindian projectile points appear to be concentrated along 

major rivers near the Fall Line and in the Coastal Plain, although it is almost certain that many additional sites 
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along the coast have been inundated by the rise of sea level that has occurred since that time (Anderson et al. 

1992; Anderson and Sassaman 1996). 

 

Paleoindian tools are typically well-made and manufactured from high-quality, cryptocrystalline rock such as 

Coastal Plain and Ridge and Valley chert, as well as Piedmont metavolcanics such as rhyolite (Goodyear 1979). 

Paleoindians traveled long distances to acquire these desirable raw materials and it is likely that particularly 

favored quarries were included in seasonal rounds, allowing them to replenish their stock of raw material on an 

annual basis.  

 

The most readily recognizable artifact from the early Paleoindian Period is the Clovis point, which is a fluted, 

lanceolate-shaped spear point. Clovis points, first identified from a site in New Mexico, have been found across 

the nation, although they tend to be clustered in the eastern United States (Anderson and Sassaman 1996:222). 

Paleoindian artifact assemblages typically consist of diagnostic lanceolate projectile points, scrapers, gravers, 

unifacial and bifacial knives, and burins. Projectile point types include fluted and unfluted forms, such as Clovis, 

Cumberland, Suwanee, Quad, and Dalton (Anderson et al. 1992; Justice 1987:17–43).  

 

In South Carolina, the Clovis subperiod is generally thought to date from 11,500 to 11,000 B.P. (Sassaman et al. 

1990:8), however, radiocarbon data indicate that a more accurate time frame for the Clovis subperiod in North 

America may be 11,050 to 10,800 B.P. (Waters and Stafford 2007); this has yet to gain widespread acceptance. 

Suwanee points, which are slightly smaller than Clovis points, are dated from 11,000 to 10,500 B.P. This is followed 

by Dalton points, which are found throughout the Southeast from about 10,500 to 9900 B.P. 

3.1.2 Archaic Period (ca. 10,000–3000 B.P.) 

Major environmental changes at the terminal end of the Pleistocene led to changes in human settlement patterns, 

subsistence strategies, and technology. As the climate warmed and the megafauna became extinct, population 

size increased and there was a simultaneous decrease in territory size and settlement range. Much of the 

Southeast during the early part of this period consisted of a mixed oak-hickory forest. Later, during the 

Hypsithermal interval, between 8000 and 4000 B.P., southern pine communities became more prevalent in the 

interriverine uplands and extensive riverine swamps were formed (Anderson et al. 1996a; Delcourt and Delcourt 

1985). 

 

The Archaic Period typically has been divided into three subperiods: Early Archaic (10,000–8000 B.P.), Middle 

Archaic (8000–5000 B.P.), and Late Archaic (5000–3000 B.P.). Each of these subperiods appears to have been 

lengthy, and the inhabitants of each were successful in adapting contemporary technology to prevailing climatic 

and environmental conditions of the time. Settlement patterns are presumed to reflect a fairly high degree of 

mobility, making use of seasonally available resources in the changing environment across different areas of the 

Southeast. The people relied on large animals and wild plant resources for food. Group size gradually increased 

during this period, culminating in a fairly complex and populous society in the Late Archaic.   

Early Archaic (10,000–8000 B.P.) 

During the Early Archaic, there was a continuation of the semi-nomadic hunting and gathering lifestyle seen 

during the Paleoindian Period; however, there was a focus on modern game species rather than on the 

megafauna, which had become extinct by that time. During this time there also appears to have been a gradual, 

but steady increase in population and a shift in settlement patterns. In the Carolinas and Georgia, various models 

of Early Archaic social organization and settlement have been proposed (Anderson et al. 1992; Anderson and 
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Hanson 1988). In general, these models hypothesize that Early Archaic societies were organized into small, band-

sized communities of 25 to 50 people whose main territory surrounded a portion of a major river (Anderson and 

Hanson 1988: Figure 2). During the early spring, groups would forage in the lower Coastal Plain and then move 

inland to temporary camps in the Piedmont and mountains during the summer and early fall. In the late fall and 

winter, these bands would aggregate into larger, logistically provisioned base camps in the upper Coastal Plain, 

near the Fall Line. It is believed that group movements would have been circumscribed within major river 

drainages, and that movement across drainages into other band territories was limited. At a higher level of 

organization, bands were believed to be organized into larger “macrobands” of 500 to 1,500 people that 

periodically gathered at strategic locations near the Fall Line for communal food harvesting, rituals, and the 

exchange of mates and information.  

 

Daniel (1998, 2001) has argued that access to high quality lithic material has been an under-appreciated 

component of Early Archaic settlement strategies. He presents compelling evidence that groups were moving 

between major drainages just as easily as they were moving along them. In contrast to earlier models, group 

movements were tethered to stone quarries rather than to specific drainages. Regardless of which model is 

correct, settlement patterns generally reflect a relatively high degree of mobility, making use of seasonally 

available resources such as nuts, migratory water fowl, and white-tailed deer. 

 

Diagnostic markers of the Early Archaic include a variety of side and corner notched projectile point types such as 

Hardaway, Kirk, Palmer, Taylor, and Big Sandy, and bifurcated point types such as Lecroy, McCorkle, and St. 

Albans. Other than projectile points, tools of the Early Archaic subperiod include end scrapers, side scrapers, 

gravers, microliths, and adzes (Sassaman et al. 2002), and likely perishable items such as traps, snares, nets, and 

basketry. Direct evidence of Early Archaic basketry and woven fiber bags was found at the Icehouse Bottom site in 

Tennessee (Chapman and Adovasio 1977).  

Middle Archaic (8,000–5000 B.P.) 

The Middle Archaic subperiod coincides with the start of the Altithermal (a.k.a. Hypsithermal), a significant 

warming trend where pine forests replaced the oak-hickory dominated forests of the preceding periods. By 

approximately 6000 B.P., extensive riverine and coastal swamps were formed by rising water tables as the sea level 

approached modern elevations (Whitehead 1972). It was during this subperiod that river and estuary systems took 

their modern configurations. The relationship between climatic, environmental, and cultural changes during this 

subperiod, however, is still poorly understood (Sassaman and Anderson 1995:5–14). It is assumed that population 

density increased during the Middle Archaic, but small hunting and gathering bands probably still formed the 

primary social and economic units. Larger and more intensively occupied sites tend to occur near rivers and 

numerous small, upland lithic scatters dot the interriverine landscape. Subsistence was presumably based on a 

variety of resources such as white-tail deer, nuts, fish, and migratory birds; however, shellfish do not seem to have 

been an important resource at this time.  

 

During the Middle Archaic, groundstone tools such as axes, atlatl weights, and grinding stones became more 

common, while flaked stone tools became less diverse and tend to be made of locally available raw materials 

(Blanton and Sassaman 1989). Middle Archaic tools tend to be expediently manufactured and have a more 

rudimentary appearance than those found during the preceding Paleoindian and Early Archaic periods. The most 

common point type of this subperiod is the ubiquitous Morrow Mountain, but others such as Stanly, Guilford, and 

Halifax also occur, as well as transitional Middle Archaic-Late Archaic forms such as Brier Creek and 

Allendale/MALA (an acronym for Middle Archaic Late Archaic) (Blanton and Sassaman 1989; Coe 1964). The major 
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difference in the artifact assemblage of the Stanly Phase seems to be the addition of stone atlatl weights. The 

Morrow Mountain and Guilford phases also appear during the Middle Archaic, but Coe (1964) considers these 

phases to be without local precedent and views them as western intrusions.  

Late Archaic (5000–3000 B.P.) 

The Late Archaic is marked by a number of key developments. There was an increased focus on riverine locations 

and resources (e.g., shellfish), small-scale horticulture was adopted, and ceramic and soapstone vessel technology 

was introduced. These changes allowed humans to occupy strategic locations for longer periods of time. In the 

spring and summer, Late Archaic people gathered large amounts of shellfish. It is not known why this productive 

resource was not exploited earlier, but one explanation is that the environmental conditions conducive to the 

formation of shellfish beds were not in place until the Late Archaic. Other resources that would have been 

exploited in the spring and summer months include fish, white-tailed deer, small mammals, birds, and turtles 

(House and Ballenger 1976; Stoltman 1974). During the late fall and winter, populations likely subsisted on white-

tailed deer, turkey, and nuts such as hickory and acorn. It is also possible that plants such as cucurbita (squash and 

gourds), sunflower, sumpweed, and chenopod, were being cultivated on a small-scale basis. 

 

The most common diagnostic biface of this subperiod is the Savannah River Stemmed projectile point (Coe 1964), 

a broad-bladed stemmed point found under a variety of names from Florida to Canada. There are also smaller 

variants of Savannah River points, including Otarre Stemmed and Small Savannah River points that date to the 

transitional Late Archaic/Early Woodland. Other artifacts include soapstone cooking discs and netsinkers, shell 

tools, grooved axes, and worked bone. 

 

The earliest pottery in the New World comes from the Savannah River Valley and coastal regions of South Carolina 

and Georgia. Both Stallings Island and Thom’s Creek pottery date from about 4500–3000 B.P. and have a wide 

variety of surface treatments including plain, punctated, and incised designs (Sassaman et al. 1990). For a long 

time it was believed that fiber-tempered Stallings Island pottery was the oldest pottery in the region (perhaps in 

the New World), and that sand-tempered Thom’s Creek wares appeared a few centuries later (Sassaman 1993). 

Work at several shell ring sites on the coast, however, has demonstrated that the two types are contemporaneous, 

with Thom’s Creek possibly even predating Stallings Island along the coast (Heide and Russo 2003; Russo and 

Heide 2003; Saunders and Russo 2002). 

3.1.3 Woodland Period (ca. 3000–1000 B.P.) 

Like the preceding Archaic Period, the Woodland is traditionally divided into three subperiods—Early Woodland 

(3000–2300 B.P.), Middle Woodland (2300–1500 B.P.), and Late Woodland (1500–1000 B.P.)— based on 

technological and social advances and population increase. Among the changes that occurred during this period 

were a widespread adoption of ceramic technology, an increased reliance on native plant horticulture, and a more 

sedentary lifestyle. There is also an increase in sociopolitical and religious interactions as evidenced by an 

increased use of burial mounds, increased ceremonialism, and expanded trade networks (Anderson and Mainfort 

2002). In addition, ceramics became more refined and regionally differentiated, especially with regard to temper. 

Early Woodland (3000–2300 B.P.) 

The Early Woodland subperiod is generally marked by the intensification of horticulture, an increased use of 

ceramics in association with a semisedentary lifeway, and the introduction of the bow and arrow. The earliest 

expression of the Early Woodland subperiod in the Piedmont is the Badin phase (Ward and Davis 1999). 
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Representative cultural material includes sand-tempered cordmarked or fabric-impressed ceramics and large, 

crude triangular projectile points (Ward and Davis 1999). Differences between the southern and northern 

Piedmont traditions became more pronounced through time and by the Late Woodland subperiod ceramics were 

quite diversified (Ward 1983). 

Middle Woodland (2300–1500 B.P.) 

In some areas of the Piedmont, the Middle Woodland subperiod is characterized by the Yadkin phase, whose 

ceramics are similar to the previous Badin type, except they are tempered with crushed quartz rather than sand 

(Ward and Davis 1999). However, as Webb and Leigh (1995:29) point out, there is no clear, linear relationship 

between the development of the two phases. In some areas, Yadkin may represent the earliest ceramics, whereas 

in other areas Badin may be the earliest type. The Yadkin Large Triangular Point is the diagnostic point of the Early 

and Middle Woodland subperiods throughout much of North and South Carolina. Although substantial regional 

differences appear during this time, the Piedmont region was relatively unaffected by the elaborate Hopewell and 

Swift Creek cultures.  

Late Woodland (1500–1000 B.P.) 

The Late Woodland subperiod is one of the least understood prehistoric subperiods, both in the South Carolina 

Piedmont and in the Southeast as a whole. Few diagnostic artifacts are known that can definitively date 

occupations to this subperiod. The few diagnostic artifacts associated with the Late Woodland subperiod in the 

South Carolina Piedmont include small triangular and pentagonal projectile points, as well as Swift Creek, Napier, 

and Woodstock ceramics (Benson 2006:53–54).  

3.1.4 Mississippian Period (ca. 1000–350 B.P.)  

The Mississippian Period saw dramatic changes across most of the Southeast. Mississippian societies were 

complex sociopolitical entities that were based at mound centers, usually located in the floodplains along major 

river systems. The flat-topped platform mounds served as both the literal and symbolic manifestation of a 

complex sociopolitical and religious system that linked chiefdoms across a broad network stretching from the 

Southeastern Atlantic Coast, to Oklahoma (Spiro Mounds) in the west, to as far north as Wisconsin (Aztalan). 

Mound centers were surrounded by outlying villages that usually were built along major rivers to take advantage 

of the rich floodplain soils. Smaller hamlets and farmsteads dotted the landscape around villages and provided 

food, tribute, and services to the chief in return for protection and inclusion in the sociopolitical system. While 

Mississippian subsistence was focused to a large extent on intensive maize agriculture, the hunting and gathering 

of aquatic and terrestrial resources supplemented Mississippian diets (Anderson 1994).  

 

Mound centers have been found along most major river systems in the Southeast, and South Carolina is no 

exception. Major Mississippian mounds in the area include the Belmont and Mulberry sites along the Wateree 

River in central South Carolina; Santee/Fort Watson/Scotts Lake on the Santee River; the Irene site near Savannah; 

Hollywood, Lawton, Red Lake, and Mason’s Plantation in the central Savannah River Valley; and Town Creek along 

the Pee Dee River in North Carolina (Anderson 1994). 

 

Diagnostic artifacts of the Mississippian Period include small triangular projectile points and sand-tempered 

Lamar, Savannah, and Etowah pottery types (Anderson and Joseph 1988; Elliot 1995). These types are primarily 

identified by their complicated stamped designs, although simple stamped, check stamped, cordmarked, and 
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other surface treatments also occur. Various ceremonial items made from stone, bone, shell, copper, and mica 

were used as symbolic markers of chiefly power and status. 

 

There is increasing evidence that territorial boundaries between chiefdoms were closely maintained during the 

Mississippian Period. Within the South Carolina Piedmont, Judge (2003, see also DePratter and Judge 1990) has 

identified six phases of Mississippian occupation within the Wateree Valley: Belmont Neck (A.D. 1200–1250), 

Adamson (A.D. 1250–1300), Town Creek (A.D. 1300–1350), McDowell (A.D. 1350–1450), Mulberry (A.D. 1450–1550), 

and Daniels (A.D. 1550–1675). Cable (2000) adds a Savannah phase (A.D. 1200–1300) to this list, between the 

Belmont Neck phase (which he puts at A.D. 1100–1200) and Adamson phase (which he places between A.D. 1300–

1350). Meanwhile, groups living in the southern part of the North Carolina Piedmont were part of the Pee Dee 

culture, which includes the Teal (A.D. 950–1200), Town Creek (A.D. 1200–1400), and Leak (A.D. 1400–1600) phases 

(Ward and Davis 1999:123–134).  

3.2 Historical Context 

With its fertile soil and natural transportation advantages, land along the Catawba River has long been attractive 

for human settlement. During the seventeenth and eighteenth century, encroachment of European settlers and 

their African slaves into the coastal areas forced many Lowcountry native groups to migrate north and west 

towards the area around the Catawba River. Here these groups eventually merged and became known as the 

Catawba Nation (Hudson 1970; Merrell 1989). From the 1700s through the present day, the Catawba Nation and 

the expanding population of South Carolina have carried out their lives in the Piedmont region. Like other Native 

American tribes, the Catawba were often at odds with state and federal governments during the nineteenth and 

twentieth centuries, fighting to maintain their ancestral homelands and hunting grounds. Today, the Catawba 

Nation continues to survive in the area around the river, retaining some aspects of their traditional culture (Green 

et al. 2002).  

3.2.1 York County 

From its earliest settlement, South Carolina was viewed as a source of wealth for its colonial power, primarily 

through agricultural production. When English settlers established Charles Towne in 1670, they were following in 

the footsteps of both the Spanish and the French by attempting to found a permanent settlement along the 

Carolina coast. Unlike previous attempts, however, the Charles Towne settlement was ultimately successful. 

Although the earliest colonists concentrated themselves along the coast, throughout the area known as the 

Lowcountry, some settlers began to move further inland during the early and mid-eighteenth century. The 

establishment of inland townships in the 1730s attracted more residents to the area, although the closest 

townships to present-day York County were Saxe Gothe, which developed into Lexington near the confluence of 

the Congaree and Saluda rivers, and Fredericksburg, which later became Pine Tree Hill (and then Camden) located 

northeast of the Wateree River (Edgar 1998:53–60). 

 

Although a portion of the land that comprises York County was still part of the Catawba territory during this time, 

the area attracted settlers and, by 1755, approximately 500 white families resided within a 30 mile radius of the 

Catawba Nation. The majority of early settlers in the area migrated from northern colonies, such as Virginia and 

Pennsylvania, although some did move inland from Lowcountry areas (Merrell 1989:177–180; Shankman et. al. 

1983:13–15; Kovacik and Winberry 1989:80). In 1764, a boundary was surveyed between North and South Carolina, 

which established the area as the northern portion of South Carolina. In 1769, when the colony was divided into 

districts, the area became part of Camden District (Stauffer 1998:8). 
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By 1765, there were at least 10,000 settlers residing in the Piedmont region. At the outbreak of the American 

Revolution, a decade later, population increases had made the European settlements in this area important 

strategic points (Moore 1993:19). Fighting in the inland areas of South Carolina increased in 1780, after the 

capture of Charleston and Camden by the British. The American victory at King’s Mountain in northern York 

County, in October 1780, significantly hindered British attempts to recruit more loyalist soldiers in the South 

Carolina interior, caused General Cornwallis to delay his march into North Carolina, and ultimately proved to be a 

considerable blow to British confidence (Gordon 2003:116; Edgar 1998:235). Eventually, the British were forced to 

abandon their inland outposts, and subsequently Charleston, in December 1782 (Edgar 1998:240). 

 

Yorkville (which shortened its name to York in 1915), originally referred to as Fergus Crossroads, was made the 

county seat when York County was created in 1785. The community had been settled in the 1750s by Scots-Irish 

families, who had migrated to the area from Pennsylvania via the Great Wagon Road. The original settlement was 

named after the tavern, which was owned by William and John Fergus, and the crossroads became the 

intersection of Congress and Liberty streets. A frame courthouse and a jail were constructed in 1786, on land 

donated by William Edward Hayne; a new brick courthouse replaced the frame structure shortly afterward. By 

1823, the town had a population of 415 residents, comprised of 292 white residents (approximately 70 percent) 

and 123 black residents. Yorkville was officially incorporated in 1841, the town charter was drafted in 1849, and 

the first city council met in 1850 (Yorkville Enquirer 1889 February 27; The State 1958 October 5; Burr 1979). 

 

From the late seventeenth century into the early eighteenth century, rice and indigo were the primary cash crops 

for South Carolina farmers, with the largest settlements concentrated around the coast and tidal rivers. After the 

American Revolution, indigo underwent a sharp decline and, although rice was still grown in tidal areas, it was 

surpassed in importance by cotton, especially in areas further from the coast. Eli Whitney’s 1793 invention of the 

cotton gin significantly bolstered this migration to cotton as the principal agricultural yield in South Carolina. This 

invention made farming of short-staple cotton in upcountry areas profitable by greatly decreasing the amount of 

labor needed to separate the cotton seeds from the fibers (Green et al. 2002; Kovacik and Winberry 1989:83–95).  

 

In 1790, the new United States government conducted the first census. At this time York County had a population 

of 6,604, with 5,600 of the residents classified as free whites, 29 considered “other free persons,” and only 923, or 

less than 15 percent of the population, listed as slaves. Following the turn of the nineteenth century, until the Civil 

War, the population of York County not only expanded, but it also changed significantly in its composition. By 

1800, area farmers had begun to convert to mass cotton production and slave populations increased dramatically 

during the first decades of the nineteenth century. By 1810, the number of slaves in York County had tripled from 

the 1790 figure, and by 1830 there were 6,633 slaves in the county—more than six times the number recorded 

only forty years earlier. Although slavery had become more widespread in the county by 1830, slaves only 

accounted for slightly more than 35 percent of the York County’s total population, which remained significantly 

below the state average of 54.2 percent (Social Explorer 2019).  

 

In addition to the cotton gin and the growth in slave labor, cotton farmers also benefited from canal construction, 

which peaked in South Carolina during the early 1800s. These canals, including the Langsford and Lockhart canals, 

made shipment of raw cotton to coastal markets easier and significantly less expensive than travel over roads. 

Access to coastal markets made selling cotton as a cash crop a profitable enterprise, allowing plantation owners to 

increase land holdings and wealth (Shankman et al. 1983:19–24; Kovacik and Winberry 1989). Also benefiting 

upstate cotton farmers was the presence of railroads, which proved to be a better means of transporting 
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agricultural products than canals by traveling more quickly, carrying more cotton, and reaching more areas. The 

Charlotte and South Carolina Railroad, spanning from Charleston to Chester, began running through York County 

in 1852; three years later, a spur line, King’s Mountain Railroad, was completed and a railroad trestle was 

constructed at the natural river crossing of Nation Ford (Kovacik and Winberry 1989: 95–98).  

 

The advent of the railroad fostered the development of towns near the places where trains stopped. Expansion of 

the railroad system in the Piedmont region of South Carolina encouraged the growth of York and the surrounding 

counties. Small towns appeared along the railroad routes, and some villages that had already existed grew larger 

and more prominent. Fort Mill could boast a railroad depot by 1851, although the line coming through the area 

would not be completed until the following year. In 1852, in an area planned and laid out by local residents 

Alexander Templeton Black, George Pendleton White, and James Moore, consisting of twenty-three lots on either 

side of the track and a Main Street, a post office was established and named Rock Hill (Brown 1953:74–77, 87; 

Green et al. 2002). Yorkville experienced significant growth after the construction of King’s Mountain Railroad, as it 

served as a primary backcountry depot for the Piedmont area. The population of the county seat doubled 

between 1850 and 1860, to reach nearly 1,500 residents; the per capita wealth of the town was second among the 

urban areas in the state; and it obtained the nickname “the Charleston of the Upcountry” (The State 1958 October 

5; Burr 1979; Yorkville Enquirer 1889 February 27). 

 

By 1861, the region was facing the reality of the Civil War. Agriculture was disrupted by men leaving for war and 

cotton, no longer being sold and shipped to Northern manufacturers, sat in warehouses waiting for a buyer. 

Although York County did not experience significant battles during the conflict, the Piedmont region of South 

Carolina, especially along the Catawba River, was important to the Confederacy. The roads, canals, and railroads 

provided vital routes for the movement of supplies and troops from the lower south into North Carolina and 

Virginia. As the war progressed, troop movements and skirmishes came closer to home. During 1864 and 1865, 

Union troops moved northward through South Carolina, burning and looting, with residents from captured cities 

fleeing before them. Some of these refugees fled to York County, seeking protection ahead of the approaching 

army. Recognizing the importance of the railroad trestle at Nation Ford, as it provided an essential link between 

the northern and southern Confederacy, the Confederate army had constructed a three-sided earthwork to defend 

this strategic point. Yet this proved of little consequence, since the trestle was destroyed by fire during an April 

1865 skirmish between Union and Confederate troops. Shortly afterward, Confederate President Jefferson Davis 

retreated southward with his cabinet and crossed the Catawba River at Nation Ford, near the charred ashes of the 

trestle, signaling the approaching end of the Confederacy (Shankman et al. 1983:38; Green et al. 2002). 

 

Like many other South Carolina residents, those in the Catawba River region mostly returned to cotton farming 

after the Civil War, often limiting their production to only cotton, or supplementing it with a small amount of corn. 

As cotton prices dropped, farmers had to grow more of the crop just to pay their bills. Farms in York County 

increased in number but decreased in size after the war. From 1860 to 1920, the number of farms in the county 

grew nearly five times, from 1,198 to 5,845, as large plantations were divided and worked by tenant farmers or 

sharecroppers. These systems, where small farmers worked for larger landowners, often for only a small share of 

profits, created a perpetual system of borrowing and debt. In turn, this necessitated the cultivation of more 

marginal land (Social Explorer 2019; Kovacik and Winberry 1987:108–111; Green et al. 2002).  

 

In addition to the breaking up of large farms, exhausted soils caused many farmers to migrate towards the 

Catawba River area, looking for lands that were more fertile to increase their yields. Tenants were constantly 

seeking better soils and larger plots to help stay afloat in the poor cotton market. This ongoing cycle of tenancy 
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and mobility lasted throughout the early twentieth century. The situation was further exacerbated by boll weevil 

infestations that caused a virtual collapse of the state’s cotton industry. By the end of World War I, nearly 75 

percent of farms in York County were operated by tenants, approximately 10 percent higher than the state 

average. Although both black and white farmers were part of this system, blacks often were more marginalized 

than their white counterparts and were more affected by these developments. This left them unable to free 

themselves from tenancy and sharecropping, and resulted in 75 percent of tenants in York County being classified 

as “non-white” (Social Explorer; Kovacik and Winberry 1987:108–111; Green et al. 2002).  

 

As in the early nineteenth century, towns near railroad depots were established and grew prodigiously. The 

antebellum settlement of Rock Hill was incorporated as a town in 1870 and, within twenty years, it had become 

the largest town in York County with 2,744 residents. Two railroads had trains that went through the city during 

the 1880s, when mill industries began appearing. In 1890, there were 689 residents in Fort Mill, but by 1900 that 

number had more than doubled to 1,394. Yorkville, which was situated at the junction of the north-south and 

east-west railroad lines, had a population of 1,600 residents in 1880 and was considered to have tremendous 

advantages that would only foster additional growth. In addition to the five churches, there were two hotels, two 

telegraph offices, saw and grist mills, cotton gins, a weekly newspaper, and two major schools. The continued 

growth of the textile industry during the late 1800s and early 1900s, with the establishment of Cannon Mills and 

Springs Mills, increased the economic development of the town. However, during the second half of the 

nineteenth century, Yorkville was also a major hub of Ku Klux Klan activity in South Carolina (US Department of 

the Interior 1897; Green et al. 2002; Yorkville Enquirer 1889 February 27). 

  

Although cotton production still dominated the South Carolina Piedmont region, industrial development began to 

develop in the late nineteenth century. Following a pattern that was occurring throughout the South, investors 

began financing and building mills to bring textile production closer to the source of raw cotton. They also 

reinvested in railroads, in an attempt to link more rural farming areas directly to mill towns and ultimately to 

northern markets (Kovacik and Winberry 1987:114–115). In 1881, prominent local citizens organized the first 

textile mill in Rock Hill, the Rock Hill Cotton Factory. The Fort Mill Manufacturing Company opened in 1887 and 

was the original production facility of Springs Industries, one of the United States’ largest textile companies 

(Moore 1989:220, 226–227). York Cotton Mill, which became Cannon Cotton Mills, opened in 1897; shortly 

afterward, other mills were built around York, including Victory Cotton Oil Company and Lockmore Cotton Mills 

(Salo et al. 2008).  

 

By 1910, the network of textile mills in the Piedmont Region was offering a large number of jobs, which influenced 

many people to move into the nearby towns, including York, Rock Hill, and Fort Mill. Many of these mills were 

associated with large towns and cities and the mill communities began to interlace with the larger community, as 

was the case in Rock Hill. In other instances, mill owners situated their mills, as well as the associated housing and 

commercial ventures, away from the established cities. This created isolated mill towns, such as Red River. 

Although textile mills were popular investments in the early twentieth century, economic and agricultural 

depressions hit hard in the 1920s and many mills closed during this time. Some reopened with the increased need 

for production brought on by World War II (Pettibon 2001:1A; Green et al. 2002). 

 

York County was no different from many Southern communities during the first half of the twentieth century. 

While the total population of the county increased from 1910 to 1940, the non-white population fell by over 

4,000, as many African-Americans left the rural south for larger cities in the Northeast and Midwest, searching for 

steady work and better pay (Kovacik and Winberry 1987; Social Explorer 2019). 
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In addition to the expansion of industrial and residential development, the Catawba River area also underwent 

some major changes that would greatly affect the topography of the Piedmont region. The new textile mills 

needed electricity to run their machines and, in 1900, brothers Walker G. Wylie and Robert H. Wylie realized this 

opportunity and incorporated the Catawba Power Company. In 1904, they began to operate a hydroelectric 

station at India Hook on the Catawba River. This was the first station in what would become a network of 

generators. A flood destroyed the dam and generating station in 1916, but both the station and the dam were 

rebuilt in 1925 and named Wylie for the original founders. The Catawba Power Company changed its name to the 

Southern Power Company, which then merged with the Duke Power Company in 1927. In 1985, Duke Power 

began the operation of the Catawba Nuclear Station on Lake Wylie (Green et al. 2002; Shankman et al. 1983).  

 

World War II provided a jumpstart to the textile industry, which continued after the fighting, was over; the county 

populations increased accordingly. By 1946, 16 textile companies employed over 6,000 residents in the Rock Hill 

area. Production included different types of textiles, such as rayon, poplin, printed and finished cottons, and 

hosiery. Truck bodies, soft drinks, and dairy products were also made in the county. By 1950, York County’s 

population had grown to 71,596, up from the 58,663 in 1940. Rock Hill, the largest city in York County and the 

fifth largest in the state, had a population of 24,502 (Shankman et al. 1983:156–157; Social Explorer 2019). 

 

In the late twentieth and early twenty-first centuries, the Catawba River area has retained its importance and has 

continued to expand. The December 1983 opening of Interstate 77 was a significant factor in this growth, 

establishing the Catawba River area as a vital connection between Columbia, South Carolina and Charlotte, North 

Carolina and ultimately the northeast (Moore 1987: 238–239, 251). Beginning in 1970, residential growth boomed 

around Lake Wylie and Tega Cay. Regardless of this growth, York County has been unable to sustain its flourishing 

textile industry, as many companies have moved their businesses out of state and often out of the country. 

Springs Industries’ plant at Fort Mill closed in 1983 and Randolph Yarns closed its Red River mill in December 

2000, demolishing the structure in April 2001 (Green et al. 2002; Pettibon 2001:A1). 

3.2.2 History of the Catawba Nation 

The earliest comprehensive Euro-American account of Native Americans in the Piedmont region of South Carolina 

came from of John Lawson’s 1701 visit to the area. While Lawson actually documents little regarding the Catawba, 

his description of the Waxhaw is likely representative of the Catawba as well (Hudson 1970:2). Having left 

Charleston, Lawson visited Sewee, Santee, Congaree, and Wateree villages along the Santee and Wateree rivers 

before encountering the Waxhaw, Esaw, and Sugaree along the Catawba River in the Piedmont (Merrell 1986:1–7; 

Hudson 1970:1–2).  

 

Early ethnohistorical accounts of the Catawba identify them as descendants of Siouan-speaking groups who 

migrated to the Piedmont after A.D. 1000 (Mooney 1894; Speck 1935; Swanton 1946; Brown 1996). Historian James 

Merrell (1989) has argued that these groups settled at various places along the rivers and streams of South 

Carolina, creating distinctive identities but sharing a common cultural heritage. By 1700, European influences such 

as disease, warfare, and trade, as well as battles with the Iroquois, forced these distinctive groups further north 

and west, toward the Catawba River and into the Piedmont (Hudson 1970; Merrell 1989). 

  

The Catawba River and Nation Ford, a natural ford near the intersection of the Catawba River and Sugar Creek, 

was an attractive area for the migrating native groups to relocate to, due to its accessibility and rich soils. This was 

also the area in which the Occaneechi Path, a Native American trading route, connected the Catawba with the 
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Cherokee to the northwest, the English settlements around Jamestown to the north, and European settlements 

along the South Carolina coast (Hudson 1970). The Occaneechi Path, also known as the Catawba Road or Nation 

Ford Road, had existed since at least 1645, when forts were constructed along the frontier. This intersection of 

trade routes placed the Catawba in the powerful position of middlemen between the Virginia colonists, the South 

Carolina colonists, and the Cherokee (Hudson 1970). 

 

By the seventeenth century, traders from Charleston began to expand into areas beyond the coastal settlement, 

engaging Native American groups in a lucrative trade of deerskins and slaves for weapons, alcohol, textiles, and 

other goods. In the Piedmont, South Carolina traders competed with traders from Virginia who had been trading 

with native groups along the Occaneechi Path since about 1680 (Hudson 1970: 31–39; Merrell 1989). 

 

By 1715, many Indian groups fleeing colonial expansion found refuge among the Catawba. By 1750, the Catawba 

Nation had become an important player in Colonial politics and militarism (Davis and Riggs 2004; Hudson 1970). 

These complex political and military alliances can be divided into five periods; English Contact (ca. 1675–1715), 

Coalescent (1716–1759), Late Colonial (1760–1775), Revolutionary (1776–1781), and Federal (1781–1820). Each is 

marked by specific cultural changes (Davis and Riggs 2004). 

 

During the English Contact period, trade between Native Americans and the English began sporadically, but soon 

developed into strong economic relations, as the Native Americans became dependent on first English and then 

American goods (Davis and Riggs 2004; Hudson 1970; Merrell 1989). Also during this period, European colonists 

and Indian raiders captured Native Americans for use as slaves on large plantations. Although provincial laws 

forbade the practice, traders forced many Native Americans into slavery. By 1708, approximately one third of the 

slave population in South Carolina was Native Americans (Weir 1997:26–27, 62).  

 

The Coalescent Period began with the Yamasee War in April 1715, when groups such as the Yamasee and Creek 

attempted to eliminate white settlement in South Carolina because of enslavement, trader abuse, and 

encroachment on their lands (Green 2001). Although the Catawba had not yet been subjected to enslavement by 

the settlers, colonial trade practices were a source of contention and, by May 1715, the Catawba had decided to 

join the war. In 1716, the colonists, with the help of the Cherokee, had defeated the allied native groups, who fled 

south to find refuge with the Spanish in Florida and north to the Catawba in the Piedmont (Hudson 1970:42–43; 

Merrell 1986: 66–80). Hudson (1970) has argued that since their participation in the Yamasee War, none of the 

Catawba’s political or military decisions were made without consideration of colonial political power and interests. 

 

In the years following the Yamasee War, the Catawba maintained their homeland in the Piedmont, serving as a 

buffer for the English settlements along the South Carolina coast from the French intrusion in the north (Davis and 

Riggs 2004; Merrell 1989). The unintentional protection they provided and the economic base they created forced 

South Carolina politicians to tolerate and accept, if not respect, the Catawba. At the same time they lost their 

favored middleman trader status, as Charleston merchants established direct trade routes with the Virginia 

colonists and the Cherokee (Hudson 1970). Furthermore, the Catawba Nation faced continuing threats from their 

longtime enemy, the Iroquois. They withstood the Iroquois threats for at least two decades, eventually making 

peace in 1751 (Merrell 1989). However, disease and continued participation in wars further decreased the number 

of Catawba, so that, by 1760, a population of only 500 remained (Merrell 1989:195). With a decrease in hunting 

lands and an increase in disease and warfare, the once powerful Catawba Nation became almost totally reliant on 

colonial powers and traders for its continued existence.  
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In 1756, John Evans, a frequent trader to the Catawba, was sent by Governor Glen to document the results of the 

Treaty of Catawba Town (Brown 1966:206). Evan’s observations included a map of the military capabilities of the 

Catawba Nation (Figure 3.1). Recent research by the University of North Carolina Research Laboratories of 

Archaeology [UNCRLA] (Davis and Riggs 2004) has attempted to locate and study the Catawba towns represented 

on the Glen Map of 1756. Four of these towns, Sucah Town, Weyane, Charraw Town, and Noostee are believed to 

be located along the Great Trading Path near the Catawba River.  

 

The Catawba continued their military alliance with the colonial powers throughout the Late Colonial and 

Revolutionary periods, fighting against the French in the French and Indian War of 1760–1761 and then against 

England in the Revolutionary War of 1776–1781 (Brown 1966; Davis and Riggs 2004; Hudson 1970:49–51; Merrell 

1989). In 1760, in return for their alliance during the French and Indian War, the Catawba were granted 225 square 

miles, or 144,000 acres, of land through the Treaty of Pine Tree Hill. Three years later, this grant was confirmed by 

the Treaty of Augusta (Pettus 2005:6). By 1764, colonial settlement into the Piedmont areas of both North and 

South Carolina had increased so much that an official boundary was needed between the two states; the Catawba 

had their traditional lands along the Catawba River surveyed as well and in 1775 the tract appears on Henry 

Mouzon’s Map (Figure 3.2). Colonial expansion and increased settlement in the backcountry required the creation 

of judicial districts beyond Charleston and coastal settlements. In 1769, the region, including the project area, 

became part of the Camden District; York County was created in 1785 (Kovacik and Winberry 1989:7–9; Merrell 

1989:198–201). 

 

Throughout the post-Revolutionary Federal Period, the population of the Catawba declined and they consolidated 

in their 15 square mile area along the Catawba River; at the same time, the white settlement in the area continued 

to increase. The Catawba’s military and economic importance diminished as American settlers, fresh from their 

victory against the British crown, continued their westward expansion. The Catawba began allowing individual 

tribe members to rent their acreage to white settlers through leases with up to 99 year terms (Pettus 2005:8). The 

lease system required the signatures of the tribe headmen on the lease and the state appointed a set of 

commissioners to oversee and approve the documents. Although there were a number of complaints about this 

system, from both the Catawba and the white lessees, the leasing system continued into the nineteenth century. 

Many of the white settlers divided and subleased their land, charging up to 10 dollars per acre for land they had 

leased for only a few cents per acre. The Catawba complained about this practice, seeking restitution and 

payments from the “squatters” (Pettus 2005:30–32). However, while they were still recognized by the South 

Carolina government as a “nation,” in reality they numbered little more than 100 persons (Hudson 1970; Merrell 

1989). By the turn of the nineteenth century, the Catawba were reduced to a subsistence based on farming and 

hunting, supplemented with sales of their traditional pottery and leases of their land to American settlers (Davis 

and Riggs 2004; Hudson 1970; Merrell 1989).  

 

As South Carolina continued to develop and grow throughout the mid-nineteenth century, the state attempted to 

acquire the meager lands that the Catawba still owned. In 1840, the Catawba signed the Treaty of Nation Ford 

with the state of South Carolina, which gave them land near the Cherokee in western North Carolina and a yearly 

stipend in return for their land along the Catawba River. However, South Carolina failed to live up to its agreement 

and there was continued tension between the Catawba and Cherokee. As a result, in 1848 the Catawba requested 

to move west of the Mississippi (Hudson 1970: 64–66). In the following decades the Catawba were essentially a 

people without a home, migrating between North and South Carolina without an official place to reside. In 

addition, they received little to no money from the government of South Carolina for the sale of their land. By 
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1850, approximately 100 Catawba were again living on what remained of their traditional land along the Catawba 

River (Hudson 1970; Merrell 1989: 247–257). 

 

During the twentieth century, the Catawba Indian Nation expanded and changed, as it faced the same economic 

and military disruptions as the rest of America. With the urging of the Bureau of Indian Affairs, along with state 

and local governments, the Catawba were encouraged to assimilate into the surrounding community. At the dawn 

of the new century, the census listed only 66 residents living on the Catawba Indian Reservation (US Department 

of Interior 1901). During the mid-twentieth century, many Catawba were assimilated into the larger community. 

They found work in the rapidly increasing textile industry, conducted work for the Works Progress Administration, 

or joined the military during World War II (Brown 1966; Hudson 1970:81-87). Concurrently, the Catawba revived 

and maintained some of their traditions, such as pottery production, while losing others, as when the last native 

speaker of the Catawba language died in the 1950s (Brown 1966). By 1980, the Catawba numbered approximately 

1,300, the majority of whom lived away from the 630-acre reservation. In 1980, the Catawba Nation filed suit 

against the state of South Carolina, claiming that their 1840 treaty had never been ratified by the United States 

Senate, and was therefore invalid. The Catawba claimed that they had legal right to the 144,000 acres that 

comprised their original reservation established in 1760 (Kovacik and Winberry 1987:62–63). After years of legal 

battles, in 1993 the two sides reached an agreement that restored Catawba federal recognition and provided a 

$50 million cash settlement (Pettus 2005:56). 

3.3 Background Research 

On June 3, 2019, a background literature review and records search was conducted at the South Carolina Institute 

of Archaeology and Anthropology (SCIAA) in Columbia. The area examined was a 0.5-mile radius around the 

project area (Figure 3.1). The records examined at SCIAA include a review of ArchSite, a GIS-based program 

containing information about archaeological and historic resources in South Carolina. If cultural resources were 

noted within the 0.25-mile search radius, then additional reports and site forms contained at SCIAA and the South 

Carolina Department of Archives and History (SCDAH) were consulted.  

 
A review of ArchSite indicated there are two previously recorded archaeological sites, 10 previously recorded 

structures, 17 NRHP-eligible structures, one NRHP-eligible historic area, and seven previously completed cultural 

resource surveys within a 0.5-mile radius of the project area (Figure 3.1, Table 3.1). None of the archaeological 

sites, aboveground resources, or historic areas are within the current project area; the NRHP-eligible historic area 

is directly adjacent to the boundary of the proposed project area (Figures 1.1 and 1.2). The 17 NRHP-eligible 

structures are associated with the community of Red River, located roughly 0.3-mile southeast of the eastern edge 

of the project area; none of the structures are visible from the proposed project area due to the topography and 

existing industrial/urban development between the project area and the resources.  

 

Of the seven previously conducted cultural resource surveys within a 0.5-mile radius of the current project area 

(Bland 1999; Fletcher and Wagoner 2009; Martin 2016; Norris 2007, 2012, 2017; Wagoner and Fletcher 2010), two 

have covered portions of the proposed project area (Bland et al. 1999; Fletcher and Wagoner 2009). This 1999 

survey was completed for the South Carolina Department of Transportation (SCDOT) for a proposed interchange 

modification at the I-77/US 21 exit; three archaeological sites and no aboveground resources were identified 

during the 1999 survey and none of the resources are within the current project area (Bland et al. 1999). The 2009 

survey was completed for the SCDOT in association with the Celriver Road widening project (Fletcher and 

Wagoner 2009); no archaeological sites and six aboveground resources were identified during the survey and 
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none of these resources are within or adjacent to the current project area (Fletcher and Wagoner 2009). The five 

other surveys did not cover a portion of the current project area.  

 

Table 3.1. Previously recorded cultural resources within a 0.5-mile search radius of the project area. 

Site Number Description Eligibility Source 

38YK0568 Prehistoric lithic and ceramic scatter Not Eligible Wagoner and Fletcher 2010 

38YK0570 
Prehistoric artifact scatter; Historic artifact 

scatter 
Not Eligible Wagoner and Fletcher 2010 

 Arrowhead Dairy, barns, 1927 and 1931 Eligible ArchSite 

1541 Red River Gabled Cottage, 1910 Eligible ArchSite 

1542 Red River Hipped Cottage, 1910 Eligible ArchSite 

1543 Red River Gabled Cottage, 1910 Eligible ArchSite 

1544 Red River Hipped Cottage, 1910 Eligible ArchSite 

1545 Red River Gabled Cottage, 1910 Eligible ArchSite 

1546 Red River Hipped Cottage, 1910 Eligible ArchSite 

1547 Red River Gabled Cottage, 1910 Eligible ArchSite 

1549 House, 1915 Eligible ArchSite 

1550 House, 1910 Eligible ArchSite 

1551 House, 1920 Eligible ArchSite 

1552 House, 1920 Eligible ArchSite 

1553 House, 1920 Eligible ArchSite 

1554 House, 1910 Eligible ArchSite 

1555 House, 1920 Eligible ArchSite 

1556 House, 1910 Eligible ArchSite 

1557 House, 1920 Eligible ArchSite 

1558 House, 1910 Eligible ArchSite 

1559 Temple Baptist Church, 1920 Not Eligible ArchSite 

3027 House, circa 1950 Not Eligible ArchSite 

3766 Celriver Church of God, circa 1960 Not Eligible ArchSite 

3766.01 Celriver Church of God outbuilding, 1960 Not Eligible ArchSite 

3767 Celriver Church of God Parsonage, 1960 Not Eligible ArchSite 

3768 House, 1910 Not Eligible ArchSite 

3769 House, 1910 Not Eligible ArchSite 

3769.01 Outbuilding, 1910 Not Eligible ArchSite 

3770 House, 1910 Not Eligible ArchSite 

3888 AquaSol Building, circa 1963 Not Eligible ArchSite 
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Figure 3.1. ArchSite map showing 0.5-mile search radius. 

 

As part of the background research, Henry Mouzon’s (1775) map of North and South Carolina, Mills Atlas map 

(1825), a 1905 USDA soil survey map, South Carolina Department of Transportation (SCDOT) maps from 1939, 

1951 and 1961, a United States Geological Survey (USGS) topographic map from 1968, and aerial maps from 1941, 

1950, and 1976 were examined. Mouzon’s map indicates that the project area was located within the Catawba 

Nation territory. The Catawba Nation was an assimilation of Lowcountry native groups that were relocated into the 

Piedmont, around the Catawba River, by the encroachment of European settlers and their African slaves into the 

coastal areas (Hudson 1970; Merrell 1989). Mouzon’s map shows that the Catawba Nation was 144,000 acres in 

size; Catawba Town and two unnamed roads are present within the Catawba Nation territory (Figure 3.2). Mill’s 

Atlas of York District shows that the project area was still a part of the Catawba Indian Land. The project area is 

located at the intersection of three labeled roadways; a road marked “Old Nation Road” to the north, a road 

labeled as “From York to the River” is present to the west, and a road labeled from “From Chester C.H. to Herron 

Ferry” to the south. A small settlement labeled Catawba Nation is present to the southeast (Figure 3.3). 
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Figure 3.2. Portion of Mouzon’s map (1775), showing vicinity of project area. 

 

  
Figure 3.3. Portion of Mills’ Atlas map of York District (1825), showing vicinity of project area. 
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The 1905 USDA soil survey map shows the Catawba Indian Lands are no longer identified; the city of Rock Hill had 

been established to the southeast and a railroad had been constructed to the south (Figure 3.4). The 1939 SCDOT 

map shows the increased growth and development of the area; Eden Terrance had been established to the north 

and the community of Red River had been established to the east, with a population of 685 (Figure 3.5). The 1941 

aerial map shows that there were three buildings/building complexes within the project area, Arrowhead Dairy 

(3919) was adjacent to the project area, and the surrounding area remained rural (Figures 3.6). The 1950 aerial 

map shows a similar setting; however, one of the structures appears to have been removed or demolished (Figure 

3.7). The 1951 SCDOT map shows the further growth of the surrounding area, with the corporate boundaries of 

Rock Hill expanding to the west and multiple buildings within Red River present to the east; no structures are 

present within the project area (Figure 3.8). The 1961 SCDOT maps shows basically the same, along with one 

structure along the western boundary of the project area (Figure 3.9). The 1968 USGS topographic map depicts 

industrial buildings to the southwest and residential development to the northwest of the project area; an 

outbuilding off a dirt road is present the along the western boundary and a transmission line is present in the 

eastern portion of the project area (Figures 3.10). The 1976 aerial shows that the neighborhood adjacent to the 

project area was being developed, a second structure in the project area is no longer shown on the map, and I-77 

has been constructed (Figure 3.11). 

 

  

Figure 3.4. Portion of 1905 USDA soil survey map of York County, indicating vicinity of the project 

area. 
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Figure 3.5. Portion of 1939 SCDOT map of York County, indicating vicinity of the project area. 
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Figure 3.6. Portion of 1941 aerial map showing the project area. 
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Figure 3.7. Portion of 1950 aerial map showing the project area. 
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Figure 3.8. Portion of 1951 SCDOT map of York County, indicating vicinity of the project area. 

 

  
Figure 3.9. Portion of 1961 SCDOT map of York County, indicating vicinity of the project area. 
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Figure 3.10. Portion of Rock Hill East 1968 7.5-minute USGS topographic map, showing vicinity of 

the northern portion of the project area. 
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Figure 3.11. Portion of an aerial from 1976 showing the location of the project area. 
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4.0 Methods 

4.1 Archaeological Field Methods  

Fieldwork for the project was conducted from July 8 through 12, 2019. The field methods include both pedestrian 

survey and shovel testing; pedestrian survey was conducted in the approximately 122.2 acres that had slope 

greater than 15 percent or was disturbed by urban development/utilities; no survey was completed in 

approximately 66.2 acres where I-77, construction associated with I-77, and excessive disturbance associated with 

residential and industrial development was present; and the remaining approximately 146.6 acres were 

systematically shovel tested. Figure 4.1 shows where the different survey methods were used within the project 

area. 

 

Shovel tests were at least 30 cm by 30 cm and excavated to sterile subsoil or 80 cm below surface (cmbs), 

whichever was encountered first. Soil from the shovel tests was screened though ¼-inch wire mesh and soil colors 

were determined through comparison with Munsell Soil Color Charts. If sites were identified, they would be 

located using a GPS unit and plotted on USGS 7.5 minute topographic maps. Artifacts recovered during the survey 

were organized and bagged by site and relative provenience within each site. 

 

Site boundaries were determined by excavating shovel tests at 15-m intervals radiating out in a cruciform pattern 

from positive shovel tests or surface finds at the perimeter of each site. Sites were recorded in the field using field 

journals and standard S&ME site forms and documented using digital imagery and detailed site maps. State site 

forms were filled out and submitted to SCIAA once fieldwork was complete. For purposes of the project, an 

archaeological site is defined as an area yielding three or more historic or prehistoric artifacts and/or an area with 

visible or historically recorded cultural features (e.g., shell middens, rockshelters, chimney falls, brick walls, piers, 

earthworks, etc.). An isolated find is defined as yielding less than three historic or prehistoric artifacts. 

4.2 Architectural Survey 

In addition to the archaeological survey, an architectural survey was conducted to determine whether the 

proposed project would affect aboveground National Register listed or eligible properties. Existing aboveground 

resources within the project area and within a 0.5-mile search radius were examined for National Register 

eligibility using the criteria established by the U.S. Department of the Interior and the National Park Service and 

previously recorded aboveground resources were revisited. Previously unrecorded resources 50 years or older 

were digitally photographed and marked on the applicable USGS topographic quadrangle maps. State resource 

forms were filled out and submitted to SCDAH once fieldwork was complete.  

4.3 Laboratory Methods 

Artifacts recovered during the survey were cleaned, identified, and analyzed using the techniques summarized 

below. Following analysis, artifacts were bagged according to site, provenience, and specimen number. Acid-free 

plastic bags and artifact tags were used for curation purposes.  

 

Lithic artifacts were initially identified as either debitage or tools. Debitage was sorted by raw material type and 

size graded using the mass analysis method advocated by Ahler (1989). When present, formal tools were classified 

by type, and metric attributes (e.g., length, width, and thickness) were recorded for each unbroken tool. Projectile 

point typology generally followed those contained in Coe (1964) and Justice (1987).  



 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
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Historic artifacts were separated by material type and then further sorted into functional groups. For example, 

glass was sorted into window, container, or other glass. Maker’s marks and/or decorations were noted to ascertain 

chronological attributes using established references for historic materials, including Noel Hume (1970), South 

(1977), and Miller (1991).  

 

The artifacts, field notes, maps, photographs, and other technical materials generated as a result of this project will 

be temporarily curated at the S&ME office in Columbia, South Carolina. After conclusion of the project, S&ME will 

transfer the artifacts and relevant notes to a curation facility meeting the standards established in 36 CFR Part 79, 

Curation of Federally-Owned and Administered Archaeological Collections. 

4.4 National Register Eligibility Assessment  

For a property to be considered eligible for the NRHP it must retain integrity of location, design, setting, materials, 

workmanship, feeling, and association (National Register Bulletin 15:2). In addition, properties must meet one or 

more of the criteria below: 

 

A. are associated with events that have made a significant contribution to the broad patterns of our 

history; or 

B. are associated with the lives of persons significant in our past; or 

C. embody the distinctive characteristics of a type, period, or method of construction, or that represent 

the work of a master, or possess high artistic values, or that represent a significant and distinguishable 

entity whose components may lack individual distinction; or 

D. have yielded or may be likely to yield information important in history or prehistory. 

The most frequently used criterion for assessing the significance of an archaeological site is Criterion D, although 

other criteria were considered where appropriate. For an archaeological site to be considered significant, it must 

have potential to add to the understanding of the area’s history or prehistory. A commonly used standard to 

determine a site’s research potential is based on a number of physical characteristics including variety, quantity, 

integrity, clarity, and environmental context (Glassow 1977). All of these factors were considered in assessing a 

site’s potential for inclusion in the NRHP.   
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5.0 Results 

The cultural resources intensive survey for the proposed project area was conducted from July 8 through 12, 2019. 

As a result of the investigations, six archaeological sites (38YK607 through 38YK612), three isolated finds (IF-1 

through IF-3), one previously evaluated aboveground resource (SHPO site number 3919 – Arrowhead Dairy) was 

revisited, and three newly recorded aboveground resources (SHPO site numbers 3920 through 3922) were 

identified (Figures 1.1 and 1.2). Additionally, photographs were taken from the NRHP-eligible resources associated 

with the Red River community (SHPO site numbers 1541 through 1558) to verify existing viewshed intrusions. Each 

of the resources listed above is discussed below in the archaeological and architectural survey results sections. 

5.1 Archaeological Survey Results 

The project area consists of two survey areas, the eastern side of I-77 and the western side of I-77. The eastern 

side of I-77 is disturbed by an industrial development complex and the associated paved roadways and buried 

utility lines, as well as the construction of I-77 and the ongoing development of a residential area, east of the 

industrial park (Figures 5.1 through 5.3). No shovel testing was completed in this portion of the proposed project 

area due to the existing disturbances.  

 

The western portion of the project area is a mix of secondary growth, fallow field, pine trees, and mixed pine and 

hardwood forest (Figures 5.4 through 5.5). Disturbances in this portion of the project area include slope greater 

than 15 percent, poorly drained soils, and construction associated with the transmission line and railroad corridors 

(Figures 5.6 through 5.7). The six archaeological sites (38YK607 through 38YK612) and three isolated finds (IF-1 

through IF-3) are discussed below. 

5.1.1 Site 38YK607 

Site Number: 38YK607 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic isolate; Historic artifact scatter Elevation: 590 ft AMSL 

Components: Unidentified; 19th to 20th century Landform: Hillslope 

UTM Coordinates: E501744, N3868034 (NAD 83) Soil Type: Mecklenburg-Wynott complex 

Site Dimensions: 75 N/S x 30 E/W m Vegetation: Hardwoods 

Artifact Depth: Surface; 0–20 cmbs No. of STPs/Positive STPs:  20/4 

Site 38YK607 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope adjacent to a transmission line corridor (Figures 1.1 and 1.2). The site is located in an area of hardwoods 

and measures approximately 75 m north/south by 30 m east/west; it is bounded by two negative shovel tests to 

each of the cardinal directions (Figures 5.8 and 5.9). 

 

Site 38YK607 was initially recorded during a Cultural Resource Identification Survey (CRIS) for the project; which 

was thought to be the level of work necessary at the beginning stages of the project. Once the CRIS was 

completed and USACE and FHWA involvement was noted, a more intensive survey was necessary, and the site was 

re-located during the intensive survey. Figure 5.9 shows the CRIS level shovel tests and the intensive survey shovel 

tests as well. 

 

A total of 20 shovel tests were excavated in and around the site; a typical soil profile contained 20 cm of very dark 

grayish brown (10YR 3/2) silty loam, terminating with 10+ cm (20–30+ cmbs) of red (2.5YR 5/6) sandy clay subsoil. 

A total of 11 artifacts were recovered from the site, one prehistoric and 10 historic; three artifacts were collected  
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Figure 5.1. Existing stoplight intersection and disturbance in eastern portion of project area, facing 

east. 

 

 
Figure 5.2. Existing roadway through industrial development in eastern portion of the project area, 

facing northeast. 
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Figure 5.3. Frontage road and disturbance associated with I-77 construction in eastern portion of the 

project area, facing south. 

 

 
Figure 5.4. Typical wooded area in western portion of the project area, facing north. 
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Figure 5.5. View of fallow field in western portion of the project area, facing west. 

 

 
Figure 5.6. Typical area of steep slope in the project area, facing northwest. 
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Figure 5.7. Typical disturbance and vegetation in the transmission line corridor, facing south. 

 

 
Figure 5.8. Overview of site 38YK607, facing south. 
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from the surface of the site and the remaining eight came from between 0–20 cmbs in four shovel tests (Appendix 

A). The prehistoric artifact consists of a quartz late stage biface fragment. The historic artifacts include two pieces 

of polychome underglaze decal decorated whiteware, one piece of plain porcelain, four pieces of milk glass, two 

pieces of clear glass, and one galvanized nail. Historic aerial maps show a structure in this location beginning in 

1941, but by 1950 the structure was gone (Figures 3.6 and 3.7); the underglazed decal decorated whiteware dates 

from 1897–present, while the remaining artifacts are not temporally diagnostic. 

 

Site 38YK607 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope adjacent to a transmission line corridor. Given the artifacts were recovered from the surface and plow 

zone of the site, no intact stratigraphy was noted within the shovel tests, the apparent lack of subsurface features 

and no evidence of a structure at the site, it is S&ME’s opinion that the site is not associated with events that have 

made a significant contribution to the broad patterns of history (Criterion A); is not associated with the lives of 

significant persons in the past (Criterion B); does not embody the distinctive characteristics of a type, period, or 

methods of construction, represent the work of a master, possess high artistic value, or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C); and is unlikely to yield 

significant information on the prehistory or history of the area (Criterion D). As such, site 38YK607 is 

recommended ineligible for inclusion in the NRHP. 

5.1.2 Site 38YK608 

Site Number: 38YK608 NRHP Recommendation: Not Eligible  

Site Type: Historic artifact scatter Elevation: 630 ft AMSL 

Components: 20th Century Landform: Hillslope         

UTM Coordinates: E501386, N3868866 (17N, NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 m N/S x 15 m E/W Vegetation: Secondary growth  

Artifact Depth: Surface No. of STPs/Positive STPs: 7/0  

Site 38YK608 is a twentieth century artifact scatter, located on a hillslope in a transmission line corridor (Figures 

1.1 and 1.2). The site is located in secondary growth, measures approximately 15 m north/south by 15 m 

east/west, and is bounded by two negative shovel tests to the north, south, and east, and the project boundary to 

the west (Figures 5.10 and 5.11).  

 

Seven shovel tests were excavated in and around site 38YK608; a typical shovel test consisted of 10+ cm of dark 

red (2.5YR 3/6) sandy clay subsoil (Figure 5.12). A total of seven pieces of glass (two light green, one clear, one 

milk, one cobalt blue, one solarized/amethyst, and one window) were recovered from the surface of the site 

(Appendix A). No signs of a structure or foundation was present at the site. Historic maps show no structures in 

this location and none of the artifacts are diagnostic. 

 

Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with events 

that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in the 

NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not 

eligible for inclusion in the NRHP under Criterion B. Site 38YK608 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact  
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Figure 5.11. Overview of site 38YK608, facing south. 

 

 
Figure 5.12. Typical shovel test profile at site 38YK608. 
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stratigraphy, it is unlikely that site 38YK608 will yield significant information on the history of the area and is 

recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK608 is recommended 

ineligible for inclusion in the NRHP. 

5.1.3 Site 38YK609 

Site Number: 38YK609 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic isolate; Historic artifact scatter Elevation: 630 ft AMSL 

Components: Unidentified; 19th to 20th century Landform: Hillslope 

UTM Coordinates: E501438, N3868773 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 30 N/S x 15 E/W m Vegetation: Secondary growth 

Artifact Depth: Surface No. of STPs/Positive STPs:  14/0 

Site 38YK609 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope within a transmission line corridor (Figures 1.1 and 1.2). The site is located in an area of secondary growth 

and measures approximately 30 m north/south by 15 m east/west; it is bounded by two negative shovel tests to 

each of the cardinal directions (Figures 5.13 and 5.14). 

 

A total of 14 shovel tests were excavated in and around the site; a typical soil profile contained 10 cm of red 

(2.5YR 4/8) silty sand, terminating with 10+ cm (10–20+ cmbs) of dark red (2.5YR 3/6) sandy clay subsoil (Figure 

5.15). A total of seven artifacts were recovered from the surface of the site, one prehistoric and six historic 

(Appendix A). The prehistoric artifact consists of an unidentified quartz contracting stem project point fragment 

(Figure 5.16). The historic artifacts include one piece of plain whiteware, one piece of salt glazed stoneware, three 

pieces of cobalt blue glass, and one piece of brown glass. Historic maps show no structures in this location; the 

plain whiteware dates from 1815–present, while the remaining artifacts are not temporally diagnostic. 

 

Site 38YK609 is a prehistoric lithic isolate and nineteenth and twentieth century artifact scatter, located on a 

hillslope within an existing transmission line corridor. Based on the information presented, it is S&ME’s opinion 

that the site is not known to be associated with events that have made a significant contribution to the broad 

patterns of history and is not eligible for inclusion in the NRHP under Criterion A; the site is not associated with 

the lives of significant persons in the past and is not eligible for inclusion in the NRHP under Criterion B. Site 

38YK609 does not embody the distinctive characteristics of a type, period, or methods of construction; represent 

the work of a master; possess high artistic values; or represent a significant and distinguishable entity whose 

components may lack individual distinction and, therefore, is recommended not eligible for inclusion in the NRHP 

under Criterion C. Given that there is no evidence of a structure at this location, the apparent lack of subsurface 

features, and the lack of intact stratigraphy, it is unlikely that site 38YK609 will yield significant information on the 

prehistory or history of the area and is recommended not eligible for inclusion in the NRHP under Criterion D. As 

such, site 38YK609 is recommended ineligible for inclusion in the NRHP. 
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Figure 5.14. Overview of site 38YK609, facing south. 

 

 
Figure 5.15. Typical shovel test profile at site 38YK609. 
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Figure 5.16. Quartz contracting stem projectile point identified at site 38YK609. 

5.1.4 Site 38YK610 

Site Number: 38YK610 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter; Historic glass isolate Elevation: 630 ft AMSL 

Components: Unidentified; Unidentified Landform: Hilltop 

UTM Coordinates: E501588, N3868289 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 N/S x 15 E/W m Vegetation: Secondary growth 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38YK610 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop within a 

transmission line corridor (Figures 1.1 and 1.2). The site is located in an area of secondary growth and measures 

approximately 15 m north/south by 15 m east/west; it is bounded by two negative shovel tests to each of the 

cardinal directions (Figures 5.17 and 5.18). 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 10 cm of dark 

red (2.5YR 3/6) sandy clay subsoil. A total of nine artifacts were recovered from the surface of the site, eight 

prehistoric and one historic (Appendix A). The prehistoric artifacts consist seven pieces of lithic debitage (five 

quartz and two quartzite); the historic artifact consists of one piece of light green glass. Historic maps show no 

structures in this location and none of the artifacts are temporally diagnostic. 

 

Site 38YK610 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop within a 

transmission line corridor. Based on the information presented, it is S&ME’s opinion that the site is not known to 

be associated with events that have made a significant contribution to the broad patterns of history and is not 

eligible for inclusion in the NRHP under Criterion A; the site is not associated with the lives of significant persons  
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Figure 5.18. Overview of site 38YK610, facing south. 

 

in the past and is not eligible for inclusion in the NRHP under Criterion B. Site 38YK610 does not embody the 

distinctive characteristics of a type, period, or methods of construction; represent the work of a master; possess 

high artistic values; or represent a significant and distinguishable entity whose components may lack individual 

distinction and, therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that 

there is no evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38YK610 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK610 is 

recommended ineligible for inclusion in the NRHP. 

5.1.5 Site 38YK611 

Site Number: 38YK611 NRHP Recommendation: Not Eligible 

Site Type: Prehistoric lithic scatter; Historic glass isolate Elevation: 640 ft AMSL 

Components: Unidentified; Unidentified Landform: Hilltop 

UTM Coordinates: E501459, N3868322 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 15 N/S x 15 E/W m Vegetation: Hardwoods 

Artifact Depth: Surface No. of STPs/Positive STPs:  9/0 

Site 38YK611 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop (Figures 1.1 and 

1.2). The site is located in an area of hardwoods and measures approximately 15 m north/south by 15 m 

east/west; it is bounded by two negative shovel tests to each of the cardinal directions (Figures 5.19 and 5.20). 
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Figure 5.20. Overview of site 38YK611, facing north. 

 

A total of nine shovel tests were excavated in and around the site; a typical soil profile contained 5 cm of reddish 

brown (5YR 4/4) silty sand, terminating with 10+ cm (5–15+ cmbs) of dark red (2.5YR 4/8) sandy clay subsoil. A 

total of four artifacts were recovered from the surface of the site, three prehistoric and one historic (Appendix A). 

The prehistoric artifacts consist one quartz scraper and two pieces of lithic debitage (one quatz and one rhyolite); 

the historic artifact consists of one piece of clear glass. Historic maps show no structures in this location and none 

of the artifacts are temporally diagnostic. 

 

Site 38YK611 is a prehistoric lithic scatter and twentieth century glass isolate, located on a hilltop in a wooded 

area. Based on the information presented, it is S&ME’s opinion that the site is not known to be associated with 

events that have made a significant contribution to the broad patterns of history and is not eligible for inclusion in 

the NRHP under Criterion A; the site is not associated with the lives of significant persons in the past and is not  

eligible for inclusion in the NRHP under Criterion B. Site 38YK611 does not embody the distinctive characteristics 

of a type, period, or methods of construction; represent the work of a master; possess high artistic values; or 

represent a significant and distinguishable entity whose components may lack individual distinction and, 

therefore, is recommended not eligible for inclusion in the NRHP under Criterion C. Given that there is no 

evidence of a structure at this location, the apparent lack of subsurface features, and the lack of intact 

stratigraphy, it is unlikely that site 38YK611 will yield significant information on the prehistory or history of the 

area and is recommended not eligible for inclusion in the NRHP under Criterion D. As such, site 38YK611 is 

recommended ineligible for inclusion in the NRHP. 
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5.1.6 Site 38YK612 

Site Number: 38YK612 NRHP Recommendation: Not Eligible 

Site Type: House site Elevation: 620 ft AMSL 

Components: Early to mid-20th century Landform: Hilltop 

UTM Coordinates: E501534, N3868016 (NAD 83) Soil Type: Cecil clay loam 

Site Dimensions: 75 E/W x 45 N/S m Vegetation: Hardwood/secondary growth 

Artifact Depth: 0–25 cmbs No. of STPs/Positive STPs:  16/3 

Site 38YK612 is an early to mid-twentieth century house site, located on a hilltop in the central portion of the 

project area (Figures 1.1 and 1.2). The site is located in an area of hardwoods and secondary growth and measures 

approximately 75 m east/west by 45 m north/south; it is bounded by two negative shovel tests to each of the 

cardinal directions (Figures 5.21 and 5.22). 

 

A total of 16 shovel tests were excavated in and around the site; a typical soil profile contained 5 cm of reddish 

brown (5YR 4/4) silty sand, terminating with 10+ cm (5–15+ cmbs) of dark red (2.5YR 4/8) sandy clay subsoil 

(Figure 5.23). A total of 37 historic artifacts were recovered from between 0–25 cmbs in three shovel tests. The 

artifacts include three pieces of plain whiteware, three pieces of porcelain (two gold banded and one polychrome 

decal decorated), one piece of lead glazed coarse earthenware, seven pieces of clear glass, 11 pieces of window 

glass, one piece of burnt glass, one glass button, six nails (five cut and one wire), one screw, one staple, one piece 

of unidentified metal, and one piece of brick (Appendix B). In addition to the artifacts, a standing brick chimney 

remains in place along with some pieces of corrugated metal (Figure 5.23). Historic aerials show a structure in this 

location beginning in 1941 and continuing to 1976 (Figures 3.6, 3.7, and 3.11); by the time the 1993 topographic 

map was updated, the structure was gone (Figure 3.14). The plain whiteware dates from 1815 to the present; the 

underglazed decal decorated porcelain dates from 1897–present; the cut nails date from 1790 to present; and the 

wire nails date from 1850 to present. Although the artifacts date from the late eighteenth century to current, the 

historic aerials date the site to the early to mid-twentieth century. 

 

Site 38YK612 is an early to mid-twentieth century house site, located on a hilltop in an area of hardwoods and 

secondary growth. Given that the building has been razed, the apparent lack of subsurface features, and the 

minimal variety and quantity of artifacts recovered from the site, it is S&ME’s opinion that the site is not 

associated with events that have made a significant contribution to the broad patterns of history (Criterion A); is 

not associated with the lives of significant persons in the past (Criterion B); does not embody the distinctive 

characteristics of a type, period, or methods of construction, represent the work of a master, possess high artistic 

value, or represent a significant and distinguishable entity whose components may lack individual distinction 

(Criterion C); and is unlikely to yield significant information on the history of the area (Criterion D). As such, site 

38YK612 is recommended ineligible for inclusion in the NRHP. 
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Figure 5.22. Overview of site 38YK612, facing northeast. 

 

 
Figure 5.23. Typical soil profile at site 38YK612. 
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Figure 5.24. Standing brick chimney at site 38YK612, facing west. 
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5.1.7 Isolated Finds 

Isolated Find 1 (IF-1) consists of a single quartz unidentified stemmed projectile point fragment (Figure 5.25) 

collected from the surface, in an area of mixed pine and hardwoods, at UTM coordinates E501350 N3868397 (NAD 

83) (Figures 1.1 and 1.2). A total of nine shovel tests were excavated at and around the initial surface find at 15- 

and 30-m intervals in each of the cardinal directions. None of the additional shovel tests contained artifacts and 

no other artifacts were identified on the surface. Based on the information presented, it is S&ME’s opinion that the 

site is not associated with events that have made a significant contribution to the broad patterns of history 

(Criterion A), is not associated with the lives of significant persons in the past (Criterion B), does not embody the 

distinctive characteristics of a type, period, or methods of construction; represent the work of a master; possess 

high artistic values; or represent a significant and distinguishable entity whose components may lack individual 

distinction (Criterion C), and is unlikely to yield significant information on the prehistory of the area (Criterion D). 

As such, IF-1 is recommended ineligible for inclusion in the NRHP. 

 

Isolated Find 2 (IF-2) consists of one piece of quartz debitage and one piece of milk glass, found on the surface 

of a dirt road in a transmission line corridor, at UTM coordinates E501446 N3868696 (NAD 83) (Figures 1.1 and 

1.2). A total of nine shovel tests were excavated at and around the initial surface find at 15- and 30-m intervals in 

each of the cardinal directions. None of the additional shovel tests contained artifacts and no other artifacts were 

identified on the surface. Based on the information presented, it is S&ME’s opinion that the site is not associated 

with events that have made a significant contribution to the broad patterns of history (Criterion A), is not 

associated with the lives of significant persons in the past (Criterion B), does not embody the distinctive 

characteristics of a type, period, or methods of construction; represent the work of a master; possess high artistic 

values; or represent a significant and distinguishable entity whose components may lack individual distinction 

(Criterion C), and is unlikely to yield significant information on the prehistory or history of the area (Criterion D). As 

such, IF-2 is recommended ineligible for inclusion in the NRHP. 

 

Isolated Find 3 (IF-3) consists of a single piece of rhyolite debitage found on the surface, in an area of 

hardwoods, at UTM coordinates E501421 N3868383 (NAD 83) (Figures 1.1 and 1.2). A total of nine shovel tests 

were excavated at and around the initial surface find at 15- and 30-m intervals in each of the cardinal directions. 

None of the additional shovel tests contained artifacts and no other artifacts were identified on the surface. Based 

on the information presented, it is S&ME’s opinion that the site is not associated with events that have made a 

significant contribution to the broad patterns of history (Criterion A), is not associated with the lives of significant 

persons in the past (Criterion B), does not embody the distinctive characteristics of a type, period, or methods of 

construction; represent the work of a master; possess high artistic values; or represent a significant and 

distinguishable entity whose components may lack individual distinction (Criterion C), and is unlikely to yield 

significant information on the prehistory of the area (Criterion D). As such, IF-3 is recommended ineligible for 

inclusion in the NRHP. 
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Figure 5.25. Stemmed projectile point fragment found at IF-1. 

5.2 Architectural Survey Results 

As part of the cultural resources intensive survey, a historic architecture survey was undertaken to identify 

resources greater than 50 years of age within a 0.5-mile radius of the proposed project area. Historic maps and 

aerial photographs were consulted to identify areas that were likely to have aboveground resources greater than 

50 years of age. These areas, along with accessible public roads, were visited during the survey and photographs 

were taken of each resource older than 50 years. One previously evaluated aboveground resource (SHPO site 

number 3919 – Arrowhead Dairy) was revisited and three newly recorded aboveground resources (SHPO site 

numbers 3920 through 3922) were identified (Figures 1.1 and 1.2). Additionally, photographs were taken from the 

NRHP-eligible resources associated with the Red River community (SHPO site numbers 1541 through 1558) to 

verify existing viewshed intrusions. 

5.2.1 Arrowhead Dairy (SHPO site number 3919) 

Arrowhead Dairy (SHPO site number 3919), located at 2258 Nations Ford Road, is a house and former dairy farm 

complex that is adjacent to and within the northwestern portion of the proposed project area (Figures 1.1 and 1.2). 

In 2018, a Preliminary Information Form (PIF) was submitted to the South Carolina SHPO to evaluate the NRHP 

eligibility of the Arrowhead Dairy; the PIF includes two early twentieth century barns that were part of the post-

World War I dairy operations at Arrowhead Farm and the associated acreage, which covers approximately eight 

acres on two tax parcels. The PIF also notes that a nineteenth century farmhouse stands on the property but that it 

was significantly altered in the 1960s. In March 2018, the SHPO determined that Arrowhead Dairy is eligible for the 

NRHP under Criterion A, for its association with dairy farming in South Carolina, and under Criterion C, for the 

unique stone construction of the 1927 milk barn and the 1931 hay barn (Virginia Harness, SHPO, to Hiram 

Hutchinson III, letter, 21 March 2018).  
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S&ME revisited Arrowhead Dairy during the current survey. Although currently located on three separate tax 

parcels, the Arrowhead Dairy house (Hutchison House) and the associated agricultural and domestic outbuildings 

represent the longstanding Hutchison family ownership of the property and its operation as a farm, particularly as 

a dairy farm in the post-World War I period. The Arrowhead Dairy house (SHPO site number 3919.01) is located 

approximately 500 feet from the proposed project boundary and approximately 200 feet south of Nations Ford 

Road; associated with the house are six domestic and agricultural outbuildings located south and southeast of the 

house, closer to the proposed project area (Figures 1.1, 1.2, 5.26).  

The house (SHPO site number 3919.01) is a nineteenth century I-house form, which was common for rural farm 

residences during the late 1800s and early 1900s, that has undergone significant expansion and alteration, 

primarily during the mid- to late twentieth century (Figures 5.27 through 5.31). The main section of the house, 

which has a side-gabled roof and rests on a brick foundation, appears to have been five bays wide, although 

based on the differences in window size openings and spacing it is possible that at least the eastern bay, and 

potentially the western bay, were later additions (Figure 5.27). The centrally located door has a five-light transom 

and three-light sidelights; it is flanked by two single nine-over-nine, double-hung, vinyl sash windows on either 

side. The upper story has a central door, opening to a small balcony with simple balustrade, flanked by two single 

eight-over-eight, double-hung, vinyl sash windows on either side. A monumental, three-bay, gabled porch that is 

supported by fluted metal columns has been added to the front façade, likely during the mid-twentieth century; 

applied dentil molding is located along the raking cornice and porch entablature (Figure 5.28). On the west 

elevation, which is one bay deep, the ground floor window has been replaced with a large 24-pane, vinyl framed 

picture window, while the second story window is a single eight-over-eight, double-hung, vinyl sash window 

(Figure 5.29). A single story, gabled addition, with single six-over-six, double-hung, vinyl sash windows, has been 

attached to the southwest corner of the house.  

On the eastern elevation, a one-bay, two-story, side-gabled addition has been added to the main house; a 

formerly exterior stone chimney, that may date to the early twentieth century based on the similar construction to 

the early twentieth century barns, is visible at the junction of the main house and the addition (Figure 5.30). The 

east elevation is two bays deep, with two single eight-over-eight, double-hung, vinyl sash windows on the upper 

story; on the lower story, a single eight-over-eight, double-hung, vinyl sash window is located in the northern bay 

and the southern bay is covered by the attachment of a single story, gabled addition, which has single six-over-six, 

double-hung, vinyl sash windows. A large, two-story, gabled rear ell addition has been attached to the south 

elevation of the house, roughly centered in the original main house structure (Figure 5.31). This elevation has 

single eight-over-eight, double-hung, vinyl sash windows, and single and paired six-over-six, double-hung, vinyl 

sash windows. Along the west side of the rear addition, a brick chimney is visible. A shed-roofed porch spans the 

rear elevation of the house and extends to attach to the later addition, where it creates an open parking area that 

is supported by decorative metal posts. The house has a vinyl siding exterior and a composition shingle roof.  

Based on aerial photographs of the property from the early to mid-1900s, the eastern addition had been built by 

1941, but the porch and two-story rear addition do not appear to have been constructed until after 1965, 

although they’re clearly visible on the 1973 and 1983 aerial photographs (Figures 3.6, 3.7, 5.32 through 5.34). The 

house has undergone significant modern alterations and has lost its integrity of design, materials, workmanship, 

and feeling, as well as its setting, since the area around it has changed from rural farmland to developed.  
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Figure 5.26. Aerial photograph, showing location of Arrowhead Dairy structures. 

 

 
Figure 5.27. Arrowhead Dairy, house (SHPO survey number 3919.01), facing south. 

 

3919.01 - House 3919.02 – Stone Well 

3919.03 - Shed 

3919.04 – Milk Barn 

3919.05 – Hay Barn 

3919.06 - Barn 
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Figure 5.28. Arrowhead Dairy, house (SHPO survey number 3919.01), porch detail, facing south. 

 

 
Figure 5.29. Arrowhead Dairy, house (SHPO survey number 3919.01), facing east. 
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Figure 5.30. Arrowhead Dairy, house (SHPO survey number 3919.01), facing southwest. 

 

 
Figure 5.31. Arrowhead Dairy, house (SHPO survey number 3919.01), facing northwest. 
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Figure 5.32. USGS aerial photograph (1965), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 

 

 
Figure 5.33. USGS aerial photograph (1973), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 
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Figure 5.34. USGS aerial photograph (1983), showing Arrowhead Dairy, house, (SHPO survey 

number 3919.01). 

 

Southeast of the house is a stone well (SHPO site number 3919.02) which appears to be of similar construction to 

the early twentieth century barns and was likely built around the same period, dating it to the late 1920s to early 

1930s. The well is roughly square, of stone masonry construction, with a wooden cap (Figures 5.35 and 5.36). At 

the eastern corner of the well is a rectangular box area. The well sits on a concrete pad, beneath an open gabled 

shelter that is supported by rough round posts; the roof is covered with standing-seam metal. The masonry on the 

well has apparently undergone repairs with modern cement mortar, specifically along the top, under the cap. 

Southwest of the house is a gabled brick masonry shed (SHPO site number 3919.03), which may have originally 

been used as a smokehouse or food storage area (Figures 5.37 through 5.40). The shed is of American common 

bond masonry construction, with a central doorway on the east elevation. The upper portion of the gable end is 

covered with standing-seam metal roofing, as is the roof of the structure, which has visible raftertails. The floor of 

the shed is currently poured concrete, although this is a later treatment and the original floor may have been dirt.  

The brick of the shed appears to date the shed to the mid- to late nineteenth century, contemporaneous with the 

house. Although currently used as a shed, the building was likely originally a domestic or agricultural outbuilding 

associated with meat preparation or food storage. 

South of the house are a 1927 milk barn (SHPO site number 3919.04) and a 1931 hay barn (SHPO site number 

3919.05); these two barns were evaluated by the SHPO in the 2018 PIF for Arrowhead Dairy and were determined 

to be eligible for the NRHP under Criteria A and C. The milk barn is a single story, random rubble stone masonry 

structure, with beaded mortar joints (Figures 5.41 through 5.45). The western half of the milk barn is an enclosed 

structure, with a central doorway flanked by a single window on either side; the eastern side was originally open 

on the north elevation, likely to allow easy entry and exit for the dairy cattle, but is currently enclosed with 
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Figure 5.35. Arrowhead Dairy, stone well (SHPO survey number 3919.02), facing south. 

 

 
Figure 5.36. Arrowhead Dairy, stone well (SHPO survey number 3919.02), facing north. 
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Figure 5.37. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing west. 

 

 
Figure 5.38. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing north. 
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Figure 5.39. Arrowhead Dairy, shed (SHPO survey number 3919.03), facing southeast. 

 

 
Figure 5.40. Arrowhead Dairy, shed (SHPO survey number 3919.03), interior, facing southwest. 
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Figure 5.41. Arrowhead Dairy, milk barn (SHPO survey number 3919.04) and hay barn (SHPO 

survey number 3919.05), facing south. 

 

 
Figure 5.42. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing southwest. 
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Figure 5.43. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing east. 

 

 
Figure 5.44. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing west. 
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Figure 5.45. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), facing northwest. 

 

plywood panels (Figure 5.42). A dated cornerstone is located on the northern elevation, as is a white stone 

arrowhead centered within the gable end of the barn. Along the west elevation is the remains of a six-over-six, 

double-hung, wooden sash window and an entry door, while the eastern elevation has a pair of two-pane, 

horizontal sliding windows on the upper portion of the wall surface, toward the rear of the building (Figures 5.43 

and 5.44). The southern elevation has an off-center door and two window openings, as well as a stone masonry 

chimney that is pulling away from the wall surface and has been shored with wooden and metal bracing (Figure 

5.45). The interior of the barn is mostly open, with stucco covering a large portion of the interior walls and a 

fireplace along the south wall of the milking room (Figures 5.46 through 5.48).  

The hay barn is oriented perpendicular to the milk barn, with the gable ends on an east-west access; it is also of 

random rubble stone masonry construction with beaded mortar joints, a carved and dated cornerstone, and a 

white stone arrowhead centered in the gable end of the west elevation (Figures 5.49 through 5.51). The western 

elevation has a central doorway, which is currently enclosed with a modern garage door; it is flanked by a single 

six-pane casement window on either side (Figure 5.49). The side elevations of the hay barn reveal that it is actually 

two separate buildings with slightly different roof heights that are connected (Figures 5.49 and 5.50). The western 

portion of the south elevation has a shed-roofed open projection that is supported by square posts and has five 

twelve-pane, wooden frame casement windows beneath it; the eastern portion has an entry door and four six-

pane, wooden frame casement windows. The north elevation has window and door openings arranged the same 

as the south elevation, with no shed-roofed extension. The east elevation was originally an open bay with three 

sections and a loft opening on the upper story, but the two side sections have been covered with standing-seam 

metal roofing used as siding; the gable end is covered with horizontal wooden siding (Figure 5.51). The interior of 

the hay barn is mostly open and is currently used for storage (Figures 5.52 through 5.54). Both the milk barn and 
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Figure 5.46. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing north. 

 

 
Figure 5.47. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing south. 
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Figure 5.48. Arrowhead Dairy, milk barn (SHPO survey number 3919.04), interior, facing east. 

 

 
Figure 5.49. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing northeast. 
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Figure 5.50. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing west. 

 

 
Figure 5.51. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), facing west. 
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Figure 5.52. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, facing southeast. 

 

 
Figure 5.53. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, facing west. 
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Figure 5.54. Arrowhead Dairy, hay barn (SHPO survey number 3919.05), interior, roof trusses.  

 

hay barn have standing seam metal roofing and visible raftertails along the eaves. South of the hay barn is a small, 

metal silo (SHPO site number 3919.06). The silo is cylindrical, with curved steel panels and it currently has no roof 

structure (Figure 5.55). Based on its construction materials and form, the silo likely dates to the 1930s and was 

constructed in conjunction with the hay barn, to serve as storage for feed materials.  

East of the house and other outbuildings is a storage barn (SHPO site number 3919.07) that dates to 1935 (Figures 

5.56 through 5.57). Like the milk barn and hay barn, the storage barn is of random rubble stone masonry 

construction with beaded mortar joints, a carved and dated cornerstone, and a stone arrowhead on the upper 

story of the northern elevation. The south elevation of the barn has a central double doorway, with a loft-level 

window opening above it; the upper portion of the gable end is enclosed with open horizontal wooden siding, to 

allow for ventilation (Figure 5.56). The side elevations are asymmetrical in their arrangement of openings, with four 

window openings on the west elevation and five openings on the east elevation; the majority of the window 

openings have been covered on the interior with plywood, although frames of two-pane, casement windows are 

visible on the west elevation (Figures 5.57 and 5.58). The northern façade of the barn is being encroached upon by 

vegetation; it has a double entry door centered on both the upper and lower levels and symmetrical two-pane 

wooden window frames flanking the lower level door (Figure 5.59). It also has the wooden siding at the upper 

reaches of the gable, to allow ventilation. Like the milk barn and the hay barn, the storage barn has visible 

raftertails and a standing-seam metal roof.  

Although a large amount of property associated with the former Arrowhead Dairy remains within the three parcels 

that contain the farm building, which together contain approximately 215 acres, most of the landscape features 

associated with the property’s agricultural period, both as a dairy and before, have disappeared. The open 

pastures that are visible in the mid-twentieth century aerial photographs (Figures 3.6, 3.7, and 5.32) have been 

allowed to reforest and the open landscape necessary for dairy farming is no longer extant. Therefore, no 

landscape features associated with the Arrowhead Dairy were recorded during this survey. 
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Figure 5.55. Arrowhead Dairy, silo (SHPO survey number 3919.06), facing north. 

 

 
Figure 5.56. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing northwest. 
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Figure 5.57. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing northeast. 

 

 
Figure 5.58. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing southwest. 
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Figure 5.59. Arrowhead Dairy, storage barn (SHPO survey number 3919.07), facing southeast. 

 

Two of the Arrowhead Dairy structures, the milk barn and hay barn (SHPO site numbers 3919.04 and 3919.05) 

were determined eligible for the NRHP within the last two years and remain extant, S&ME concurs with the 

eligibility determination for these two Arrowhead Dairy structures. Additionally, S&ME recommends that the 

masonry shed (SHPO site number 3919.03), the metal silo (SHPO site number 3919.06), and the 1935 storage barn 

(SHPO site number 3919.07) are also eligible for inclusion in the NRHP under Criterion A, for their association with 

the Arrowhead Dairy, as additional representative structures from the early twentieth century rise in dairy farming 

in South Carolina, and under Criterion C, for their method of construction, as the brick masonry, stone masonry, 

and metal construction are each representative of the time period and function of these outbuildings.  

Construction on the proposed site has the potential to affect the NRHP eligible structures of the Arrowhead Dairy. 

One of the parcels that contain Arrowhead Dairy structures abuts the current project area, one is less than 150 feet 

from the project area boundary, and the third parcel, which contains the 1935 storage barn (SHPO site number 

3919.07) is part of the proposed project area. S&ME recommends that the 1935 storage barn be retained on the 
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property and avoided during construction activities. Additionally, the storage barn and the other eligible buildings 

may be indirectly affected by construction traffic and vibrations and the viewshed of the complex may be altered 

by the proposed project. S&ME recommends that construction traffic access the project area via a route away 

from the Arrowhead Dairy structures, that low-vibration construction methods be employed during site work in 

the project area, and that the proposed project plans include a vegetative buffer to provide screening of the 

dairy’s viewshed from the new construction. If these measures to minimize effects are incorporated into the 

project plans, the project would have no adverse effect on the NRHP-eligible Arrowhead Dairy structures. If 

screening cannot be incorporated into the project plans, construction traffic cannot avoid the Arrowhead Dairy for 

project access, low-vibration construction methods cannot be employed, or the storage barn cannot be avoided, 

additional consultation may be necessary with the SHPO and other consulting parties to minimize or mitigate 

potential adverse effects.  

5.2.2 Hutchinson Place (SHPO site number 3920) 

The Hutchinson Place neighborhood (SHPO site number 3920) is located northwest of the proposed project area 

(Figures 1.1 and 1.2). It is bounded on the south by Nations Ford Road, on the north by Eden Terrace, and on the 

east and west by Blossom Drive; also within the neighborhood are Arrowhead Drive, Cornwell Drive, Quail Drive, 

and Shamrock Court (Figure 5.60). Currently, the neighborhood includes 77 residential structures, located along 

curvilinear streets. Hutchinson Place was originally platted in 1964, on former Hutchinson family lands. 

Construction began on houses shortly after it was platted and continued through the early 2000s; by 1973 there 

were 25 residences completed within the neighborhood and three years later there were 30 (Figures 3.10, 3.11, 

and 5.61 through 5.63). The houses in the southern and eastern portions of the neighborhood were the most 

recently constructed.  

Curvilinear subdivision, while not unique to the mid-twentieth century, became a popular design choice for Post 

World War II residential neighborhoods. As the demand for single family housing increased, the layouts of these 

new clusters of housing was influenced by the minimum property requirements set forth by the Federal Housing 

Authority (FHA) and the Community Builder’s Handbook of the Urban Land Institute. The preferred standards of 

the FHA, which was responsible for financing and low-cost mortgages for new homeowners, stressed integration 

of topographic and natural features into subdivision landscapes, wide enough streets to accommodate traffic, 

avoidance of sharp corners and dangerous intersections, and large lots. By 1947, these standards were 

incorporated into the Urban Land Institute’s first handbook, which was the most widely used community planning 

resource of the time (Ames and McClelland 2002). For post-World War II residential subdivisions, significant 

landscape and planning features included driveways, sidewalks, curb cuts, street trees, street patterns, parking 

patterns, open spaces, setbacks, building placement, and building orientation. Hutchinson Place conforms with the 

standard planning concepts for residential subdivisions that were popular during the mid-1960s, including large 

lots, curving streets, mature vegetation, deep setbacks, and houses generally oriented laterally to the streets 

(Figures 5.64 through 5.66).  

Within the Hutchinson Place neighborhood there are a number of different house styles and plans, although they 

generally conform to three broad categories: rectangular plan Ranch houses, U-shaped Ranch houses, and two-

story Colonial Revival houses. The rectangular plan Ranch-style residences are divided into two subgroups, those 

with hipped roofs and those with side-gabled roofs. An example of a hip-roofed rectangular Ranch is located at 

2272 Eden Terrace (SHPO site number 3920.01), which dates to pre-1965 (Figure 5.67). The house is brick veneer, 

with an off-center front door located beneath a hip-roofed portico; the fenestration includes two-over-two,  
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Figure 5.60. Aerial photograph, showing Hutchinson Place (SHPO survey number 3920) and example architectural styles 

within the subdivision (SHPO survey numbers 3920.01 through 3920.07). 
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Figure 5.61. U.S. Air Force aerial photograph, 1964, showing Hutchinson Place (SHPO survey 

number 3920). 

 

 
Figure 5.62. USGS. aerial photograph, 1965, showing Hutchinson Place (SHPO survey number 3920). 
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Figure 5.63. USGS. aerial photograph, 1973, showing Hutchinson Place (SHPO survey number 3920). 

 

 
Figure 5.64. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing south. 
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Figure 5.65. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing north. 

 

 
Figure 5.66. Streetscape along Arrowhead Road, Hutchinson Place (SHPO survey number 3920), 

facing north. 
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Figure 5.67. House at 2272 Eden Terrace (SHPO survey number 3920.01), facing south. 

 

wooden sash windows and a tripartite picture window. A garage is integrated into the western side of the house, 

beneath the main roofline. Side-gabled rectangular plan Ranches are the most common type of house style within 

the neighborhood, with examples located at 2270 Blossom Drive (SHPO site number 3920.02) and 967 Arrowhead 

Drive (SHPO site number 3920.03), both pre-1968 structures with brick veneer exteriors (Figures 5.68 and 5.69). 

The house at 2270 Blossom Drive has an inset front door, along with single and paired six-over-six, wooden sash 

windows and a curved bay window. The house at 967 Arrowhead Drive is a stylized Ranch, with Colonial Revival 

detailing, including a gabled portico supported by Tuscan columns; there is an off-center door and the windows 

are single six-over-six, wooden sash windows with wooden panels beneath.  

Two examples of U-shaped Ranch-style houses, with cross-gabled rooflines, are located at 2304 Eden Terrace 

(SHPO site number 3920.04) and 2283 Blossom Drive (SHPO site number 3920.05), both pre-1973, with brick 

veneer (Figures 5.70 and 5.71). The house at 2304 Eden Terrace has an inset front door and two front-gabled 

projections; the fenestration includes paired one-over-one, vinyl sash windows. The house at 2283 Blossom Drive 

also has an inset door and two front-gabled projections; the windows are single and paired six-over-six, vinyl 

sashes. A screen room has been added to the west side and a garage has been attached via a breezeway. The 

two-story, Colonial Revival residences, which were between 1964 and 1973, are the second most common type of 

house, including those located at 960 Arrowhead Drive (SHPO site number 3920.06) and 923 Arrowhead Drive 

(SHPO site number 3920.07) (Figures 5.72 and 5.73). The house at 960 Arrowhead Drive has a brick veneer exterior 

and a symmetrical front elevation, with central door located beneath a gabled portico; the windows are paired six-

over-six, vinyl sashes, with a single six-over-six, vinyl sash above the door. A screened addition is located on the 

south elevation and a single story, side-gabled extension on the north elevation. The house at 923 Arrowhead 

Road is also brick veneer, with a central door beneath a hip-roofed portico; the windows are paired six-over-six,  
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Figure 5.68. House at 2270 Blossom Drive (SHPO survey number 3920.02), facing east. 

 

 
Figure 5.69. House at 967 Arrowhead Drive (SHPO survey number 3920.03), facing southwest. 
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Figure 5.70. House at 2304 Eden Terrace (SHPO survey number 3920.04), facing southeast. 

 

 
Figure 5.71. House at 2283 Blossom Drive (SHPO survey number 3920.05), facing north. 
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Figure 5.72. House at 960 Arrowhead Drive (SHPO survey number 3920.06), facing east. 

 

 
Figure 5.73. House at 923 Arrowhead Drive (SHPO survey number 3920.07), facing southwest. 
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vinyl sashes, with a single six-over-six, vinyl sash above the door. Single story wings are located on both the north 

and south elevations.  

Although Hutchinson Place (SHPO survey number 3920) is an example of a mid-twentieth century residential 

subdivision that was platted with a commonly used curvilinear plan and it contains good examples of both Ranch 

and Colonial Revival style residences, the continued construction of modern houses within the neighborhood into 

the early 2000s and the alterations, including replacement windows, to some of the original houses have 

compromised the neighborhood’s integrity of design, materials, and feeling; the increased commercial 

development on the surrounding lands has altered the setting. Therefore, S&ME recommends Hutchinson Place 

(SHPO survey number 3920) as ineligible for inclusion in the NRHP; additionally, none of the individual properties 

are significant examples of a particular architectural style or are associated with important people, events, or 

patterns of history and are not recommended as individual eligibility for the NRHP.  

5.2.3 Commercial Building (SHPO survey number 3921) 

SHPO survey number 3921 is a commercial building located at 520 Mt. Gallant Road, approximately 365 feet west 

of the proposed project area (Figures 1.1 and 1.2). The building is a circa 1970, rectangular, metal frame 

commercial building (Figure 5.74). The building has a low-pitched, front-gabled roofline and a three-bay, gabled 

portico that is supported by metal posts. The central entry door has a broken pediment surround; it is flanked by 

four one-over-one, double-hung, vinyl sash windows on either side. The south elevation has a shed-roofed porch, 

with a concrete floor and triangular metal post supports, that shades a garage door bay. The exterior of the 

building is covered with vertical metal siding. The building was constructed between 1968 and 1973, based on 

USGS topographic maps and historic aerial photographs (Figures 3.10, 3.11, and 5.63). The building is a common 

mid- to late twentieth century commercial structure that does not represent a significant event or period of 

history; it is not associated with a significant person; it is not an example of a particular architectural style or 

method of construction; and it will not increase the knowledge of history or construction methods. Therefore, 

S&ME recommends the commercial building (SHPO survey number 3921) as ineligible for inclusion in the NRHP.  

5.2.4 Southern Railway Corridor (SHPO survey number 3922) 

The former Southern Railway Corridor (SHPO survey number 3922) runs along the southern boundary of the 

project area (Figures 1.1 and 1.2). The corridor is along the original 1852 route of the Charlotte and South Carolina 

Railroad, which was the second rail line constructed in South Carolina. To the east of the project line, the rail line 

crosses the Catawba River at the location of the old Nations Ford; it was here that the crucial railroad bridge was 

burned in 1865 and then rebuilt following the Civil War. The line had stops at Fort Mill, the Catawba River, 

Ebenezerville, and Rock Hill. In 1869, the Charlotte and South Carolina Railroad merged with the Columbia and 

Augusta Railroad to form the Charlotte, Columbia, and Augusta Railroad; nine years later, the line was acquired by 

the Richmond and Danville Railroad and it was officially merged into the new system in 1882. In 1894, the 

Southern Railway was created from the merger of the Richmond and Danville Railroad and the East Tennessee, 

Virginia, and Georgia Railroad; for nearly 100 years, the Southern Railway operated until its 1982 merger with 

Norfolk and Western Railway to form the Norfolk Southern Railway (Loy, Hillman, and Cates 2004). The railroad is 

visible on the 1905 USDA soil survey map and on subsequent historic maps (Figure 3.4 through 3.11). Currently, 

the railroad corridor is located on a slight berm, which is covered with gravel, surrounded by trees and the tracks 

are modern materials (Figure 5.75). The corridor represents early railroad transportation in South Carolina and the 

important route between Charlotte and Columbia, however, the setting, materials, and workmanship of the  
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Figure 5.74. Commercial Building (SHPO survey number 3921), facing north. 

 

 
Figure 5.75. Southern Railway Corridor (SHPO survey number 3922), facing west. 
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railroad corridor have been altered through modern maintenance activities and large amounts of residential and 

commercial growth near the corridor. Therefore, S&ME recommends this portion of the Southern Railway Corridor 

(SHPO survey number 3922) as ineligible for the NRHP.  

5.2.5 Cross Roads Baptist Church Cemetery (SHPO survey number 3889) 

The Cross Roads Baptist Church Cemetery (SHPO survey number 3889) is located north of the Norfolk Southern 

railroad tracks, east of Interstate 77, on an approximately three-acre parcel owned by Cross Roads Baptist Church 

and a portion of a parcel owned by a development company (Figures 1.1 and 1.2). The parcel is currently forested, 

and the cemetery is unmaintained; it is approximately 230 meters northeast/southwest by 140 meters 

northwest/southeast and contains nine marked burials and a large number of unmarked interments (Figures 5.76 

through 5.78). The marked burials in the Cross Roads Baptist Church Cemetery date from the 1880s through the 

1930s; the markers are made of a variety of materials, from local stone and concrete to marble and represent a 

number of styles of grave markers (Figures 5.79 through 5.82). Other graves are marked with single bricks or 

stones, most with no distinctive markings; there is also a concrete above-ground rectangular structure that may 

have a vault that was constructed but never used (Figures 5.83 through 5.86). Depressions along the ground 

surface suggest unmarked burials (Figures 5.87 and 5.88).  

 

The Cross Roads Baptist Church Cemetery is a late nineteenth through early twentieth century cemetery 

associated with the Cross Roads Baptist Church, which is currently located approximately one mile to the 

northwest of the cemetery, along Eden Terrace. The church is an African-American congregation that was 

organized in 1868, with its first sanctuary built in 1872, on a parcel of land near the cemetery. This building was 

destroyed by fire in 1931 and the church moved to its current location in 1932 and built a new sanctuary. The 

1932 church building was damaged by a vehicle strike in 2007 and was demolished by 2010. After the church 

moved from its late nineteenth century location, they established a new cemetery near the new sanctuary building 

and this cemetery was abandoned. The area around the cemetery appears cleared on aerial photographs from 

1938 and 1941, but during the late 1940s and into the 1950s, it was beginning to become overgrown; by 1965, it 

is no longer recognizable on aerial photographs (Figures 5.89 through 5.93). 

The interments in the Cross Roads Baptist Church Cemetery were probably those of church members and may 

date to as early as the church’s founding in 1868, although no marked graves bear dates that early. Of the nine 

marked burials in the Cross Roads Baptist Church Cemetery, only two bear the same surname; these belong to 

Hattie A. Mayfield (1875–1919), who was the wife of Reverend Primus M. Mayfield, and Lillie Bell Mayfield (1906–

1922), their daughter, both of whom died of tuberculosis (South Carolina Death Certificates 1919; North Carolina 

Death Certificates 1922; Figures 5.79 and 5.82). The earliest marked burial in the cemetery is Anderson Hall (1828–

1888); two other marked burials, Maggie Nash (died 1889) and Grandison Springs (1795–1891) date to the 

nineteenth century (Figures 5.80, 5.94, and 5.95). The remaining four burials were interred between 1915 and 1931 

(Figures 5.81, 5.96 through 5.98); it was in this year that the church at this location was destroyed by fire. 

Presumably, once the congregation moved to its new location, the burials in this cemetery ceased.  

 

Cemeteries are not usually considered eligible for listing in the NRHP; however, they can be eligible under certain 

Criteria Considerations, usually Criteria Consideration D. Criteria Consideration D states that: “a cemetery is eligible 

if it derives its primary significance from graves of persons of transcendent importance, from age, from distinctive 

design features, or from association with historic events.” From basic historic research, the people interred in the 

Cross Roads Baptist Church Cemetery are members the local African-American community, none of whom are of  



!(

!(

!(

!(

!(

!(!(
!(

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

³

4261-19-077

SCALE:

DATE:
DRAWN BY:

PROJECT NO:
FIGURE NO.

0 10050
METERS

Cemetery Map
Project Inspector 5.76

Legend
!( Headstone Location

Project Area
Church and Cemetery BoundaryESRI Aerial Imagery.

KJN

10/25/2019

Dr
aw

ing
 Pa

th:
 T:

\Pr
oje

cts
\20

19
\EN

V\
42

61
-19

-07
7_S

CD
OC

_P
roj

ect
_In

sp
ec

tor
_Ro

ck 
Hil

l\W
ork

ing
_D

oc
um

en
ts\

Ph
ase

 44
0 C

ult
ura

l R
eso

urc
es\

GIS
\Fi

gu
res

\Fi
gu

re 
5-7

6 c
em

ete
ry.

mx
d p

lot
ted

 by
 KN

ag
le 

10
-25

-20
19

York County, South Carolina

1:3,248



Cultural Resources Intensive Survey 

Project Inspector 

York County, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

October 2019 92 

 
Figure 5.77. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), facing north. 

 

 
Figure 5.78. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), facing northeast. 

 



Cultural Resources Intensive Survey 

Project Inspector 

York County, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

October 2019 93 

 

 
Figure 5.79. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Lillie Bell Mayfield 

grave marker. 

 

 
Figure 5.80. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Maggie Nash grave 

marker. 
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Figure 5.81. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Ira Campbell grave 

marker. 

 

 
Figure 5.82. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Hattie A. Mayfield 

grave marker. 
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Figure 5.83. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), brick grave marker. 

 

 
Figure 5.84. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), stone grave marker. 
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Figure 5.85. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), stone grave marker 

with initials. 

 

 
Figure 5.86. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), unused crypt. 
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Figure 5.87. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), grave depression. 

 

 
Figure 5.88. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), grave depression. 
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Figure 5.89. USGS aerial photograph, 1938, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

 
Figure 5.90. USGS aerial photograph, 1941, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 
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Figure 5.91. USGS aerial photograph, 1949, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

 
Figure 5.92. USGS aerial photograph, 1954, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 
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Figure 5.93. USGS aerial photograph, 1965, showing location of the Crossroads Baptist Church 

Cemetery (SHPO survey number 3889). 

 

 
Figure 5.94. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Anderson Hall 

grave marker. 
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Figure 5.95. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Grandison Springs 

grave marker. 

 

 
Figure 5.96. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Reverend J. L. 

Jennings grave marker. 
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Figure 5.97. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Ellie Hugh Good 

grave marker. 

 

 
Figure 5.98. Cross Roads Baptist Church Cemetery (SHPO survey number 3889), Louisa Farrow grave 

marker. 
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transcendent importance. The cemetery dates from the late nineteenth through the early twentieth century; 

although it has an affiliation with a local church, it has been abandoned and unkept for many years and is one of 

many rural cemeteries in the county and does not have an association with a specific historic event. The Cross 

Roads Baptist Church Cemetery has no distinctive design features, nor does it contain grave stones that unique or 

of artistic value. Therefore, it does not meet the conditions of Criteria Consideration D and is recommended as 

ineligible for the NRHP. The Cross Roads Baptist Church Cemetery is currently located outside of the proposed 

project area and the proposed project, as currently proposed, would not affect the cemetery. If project plans 

change and the cemetery cannot be avoided, please note that cemeteries are protected from disturbance and 

desecration under South Carolina state law (South Carolina Code of Laws 16-17-600).  

5.2.6 Red River Community Structures (SHPO site numbers 1541–1547 and 1548–1558) 

Located northwest of the intersection of Celriver Road and the railroad tracks, approximately 0.35-mile southeast 

of the eastern portion of the project area, are 17 structures, associated with the Red River Community, that have 

been determined eligible for the National Register. This portion of the proposed project area follows Paragon 

Way, an existing roadway that provides access to an existing industrial park. Interchange improvements may take 

place at the intersection; however, the area has already been developed and new roadway improvements will have 

no adverse effect on the resources to the southeast (Figured 5.99 through 5.101). 

 
Figure 5.99. Structures within the Red River Community, facing north. 

 



Cultural Resources Intensive Survey 

Project Inspector 

York County, South Carolina 

S&ME Project No. 4261-19-077; SHPO Project No. 19-KL0350 

 

October 2019 104 

 
Figure 5.100. View toward the project area from Lynderboro Street, facing northwest. 

 

 
Figure 5.101. View along Celriver Road, from Lynderboro Street, facing north. 
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6.0 Conclusions and Recommendations 

On behalf of SCDOC, S&ME has completed a cultural resources intensive survey of the proposed project area 

associated with Project Inspector in York County, South Carolina (Figures 1.1 and 1.2). The project area spans the 

east and west sides of I-77, the east side consisting of a proposed interchange at I-77 and associated road 

infrastructure (turn lanes, on/off ramps, existing road widening, land acquisition, etc.) with access to the 

interchange. The western portion of the project area is comprised of approximately 256 acres of wooded property 

that extends between Eden Terrace to the north and the Norfolk Southern railroad to the south.  

 

The purpose of the survey was to assess the project area’s potential for containing significant cultural resources 

and to make recommendations regarding additional work that may be required pursuant to Section 106 of the 

National Historic Preservation Act, as amended, and other pertinent federal, state, or local laws. This work was 

done in anticipation of federal permitting by the USACE, as well as funding from the FHWA, and was carried out in 

general accordance with S&ME Proposal Number 42-1900437, dated May 31, 2019.  

 

Fieldwork for the project was conducted from July 8 through 12, 2019 and on October 15, 2019. This work 

included the excavation of 672 shovel tests, as well as an architectural survey of structures within the project area 

and within a 0.5-mile search radius. As a result of the investigations, six archaeological sites (38YK607 through 

38YK612), three isolated finds (IF-1 through IF-3), one previously evaluated aboveground resource (SHPO site 

number 3919 – Arrowhead Dairy) was revisited, three newly recorded aboveground resources (SHPO site numbers 

3920 through 3922), and one previously unrecorded cemetery (SHPO site number 3889) were identified (Figures 

1.1 and 1.2; Table 1.1). The archaeological sites, isolated finds, newly recorded aboveground resources, and the 

cemetery are recommended as not eligible for the inclusion in the NRHP. 

 

Arrowhead Dairy (SHPO site number 3919) is a circa 1920s dairy, including three barns of stone construction, that 

are located adjacent to and within the northwest corner of the proposed project area. The 1927 milk barn (SHPO 

site number 3919.04 and 1931 hay barn (SHPO site number 3919.05) have been determined eligible for inclusion 

in the National Register under Criterion A, for their association with the dairy farming industry in South Carolina, 

and under Criterion C, for the architecture of the barns. Although the Arrowhead Dairy house (SHPO site number 

3919.01) has been significantly altered since its original nineteenth century construction and is recommended as 

ineligible for the NRHP, three additional outbuildings associated with the Arrowhead Dairy, a nineteenth-century 

brick shed (SHPO site number 3919.03), a circa 1930s metal silo (SHPO site number 3919.06), and a 1935 storage 

barn (SHPO site number 3919.07) are also recommended eligible for the NRHP under Criterion A and C. Based on 

the location of the NRHP-eligible Arrowhead Dairy structures, which includes the 1935 storage barn located on 

the proposed project are and the remaining structures located less than 150 feet from the boundary of the 

proposed project area, construction on the proposed site has the potential to adversely affect the NRHP-eligible 

Arrowhead Dairy structures. S&ME recommends avoidance of the 1935 storage barn, use of an access route for 

construction traffic that is away from the Arrowhead Dairy property, the use of low-vibration construction 

methods, and the inclusion of a vegetative buffer to provide screening of the dairy’s viewshed from the new 

construction in the project plans.  

There are NRHP-eligible aboveground resources located to the southeast of the project area, associated with the 

community of Red River; they are located roughly 0.35-mile from the Celriver Road and Paragon Way intersection. 

This portion of the proposed project area follows Paragon Way, an existing roadway that provides access to an 

existing industrial park. Interchange improvements may take place at the intersection; however, the area has 
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already been developed and new roadway improvements will have no adverse effect on the resources to the 

southeast. 

 

Given the results of this survey, it is the opinion of S&ME that the project area will have no adverse effect on 

significant resources, as long as the recommended measures to avoid direct and indirect effects on the Arrowhead 

Dairy NRHP-eligible structures are included in the project plans, and no further cultural resources investigations 

should be required for the current project area. However, if the potential effects to the NRHP-eligible Arrowhead 

Dairy structures cannot be avoided, additional consultation with the SHPO and other consulting parties may be 

necessary to minimize or mitigate potential adverse effects.  
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10.0 Appendix C – SHPO Correspondence 

 



 
 
 
 
 
 
 
 
 

 

October 4, 2019 

 

 

 

Amanda L. Heath 

Chief, Special Projects Branch  

Department of the Army 

Charleston District, Corps of Engineers 

69A Hagood Avenue 

Charleston, South Carolina 29403-5107 

 

Re:   Project Inspector 

        (SAC-2019-00924) 

        York County, South Carolina 

         SHPO Project No. 19-KL0350 

 

Dear Amanda Heath:   

 

Thank you for your letter of September 19, 2019 regarding the subject-referenced project. We 

also received the draft report, Cultural Resources Intensive Survey Project Inspector, York 

County, South Carolina as supporting documentation for this undertaking. The State Historic 

Preservation Office (SHPO) is providing comments to the U.S. Army Corps of Engineers 

(Corps) pursuant to Section 106 of the National Historic Preservation Act and its implementing 

regulations, 36 CFR 800. Consultation with the SHPO is not a substitution for consultation with 

Tribal Historic Preservation Offices, other Native American tribes, local governments, or the 

public. 

 

As noted in your letter, the Corps and the Federal Highway Administration (FHWA) are 

assisting the South Carolina Department of Commerce (SCDOC) with the federal permit 

application process for this project and the Corps will be leading consultation with our office. 

The Corps will review all cultural resources reports and documentation prepared for the project 

and evaluate historic significance and National Register eligibility of identified properties in 

consultation with SHPO and any tribes that attach religious or cultural significance to the 

properties.  

 

The Corps and FHWA have reviewed the draft report and found it to be sufficient for SHPO 

review. The Corps notes, however, that they will not make or request concurrence with any 

formal determination of effect for the project until a completed permit application is received.  

The Corps asks that SHPO review the report and provide any relevant comments.  

 



 

The intensive cultural resources survey of the approximately 256 acre project area resulted in the 

identification of six newly recorded archaeological sites (38YK0607-38YK0612), three isolated 

finds, and three newly recorded above-ground resources (SHPO Site Nos. 3920-3922). 

Additionally, one previously evaluated above-ground resource, Arrowhead Dairy (SHPO Site 

No. 3919), was revisited. Sites 38YK0607-38YK0612, SHPO Site Nos. 3920-3922, and the three 

isolated finds are recommended as not eligible for listing in the National Register of Historic 

Places (NRHP). Two stone barns associated with Arrowhead Dairy (SHPO Site No. 3919) were 

determined to be eligible for listing in the NRHP by our office in 2018.  

 

Our office recommends recording and evaluating Arrowhead Dairy as a district and/or complex. 

See the Historic District Methodology and Site Numbering sections in our Survey Manual. 

SHPO site number 3919 should be used to represent and describe the district and/or complex on 

a new survey form, with District being checked under the Category field on the form. The house, 

the other stone barn recorded by S&ME, the previously determined eligible 1927 milk barn and 

1931 hay barn, and any other above-ground architectural or historic resources (including 

landscapes) should be recorded as sub-numbers and evaluated for the potential to contribute or 

not contribute to the district and/or complex. The resource name Arrowhead Dairy vs Arrowhead 

Dairy Farm needs to be reconciled. 

 

We recommend consulting with the owner of Arrowhead Dairy pursuant to 36 CFR 800.3(f). 

Permission to enter the private property must be granted before further survey efforts begins. We 

also recommend that copies or summaries of any views provided by consulting parties and the 

public regarding the undertaking be provided to our office pursuant to 36 CFR 800.11(e). 

 

Our office asks that the attached technical comments in a revised final report to be submitted to 

this office. Revised survey forms and photographs should be submitted as separate PDF and 

image files and do not need to be appended to the revised final report.  

 

Please refer to SHPO Project Number 19-KL0350 in any future correspondence regarding this 

project. If you have any questions, please contact me at (803) 896-6181 or 

KLewis@scdah.sc.gov. 

 

Sincerely, 

 
Elizabeth M. Johnson 

Director, Historical Services, D-SHPO 

State Historic Preservation Office 

 

 

 

 

 

 

 

 

mailto:KLewis@scdah.sc.gov


 

Technical Comments 

 

Where Arrowhead Dairy is discussed in the report we recommend use of “previously evaluated” 

instead of “previously recorded”. SHPO site number 3919 is newly assigned, and the Arrowhead 

Dairy resources recorded by this survey, the house and another stone barn, were not included in 

the Preliminary Information Form (PIF) submittal to this office and have not been previously 

evaluated for National Register eligibility.  

 

Above-ground architectural or historic resources should be referred to throughout the report as, 

for example, “SHPO site number 3919”, instead of just “3919”. Sub-numbers should be referred 

to throughout the report and on survey forms as, for example, “.01”, instead of just “.1”. Please 

correct. 

 

Hutchinson Place:  Please provide a map in Section 5.2 of the potential district’s boundaries as 

part of the survey report. Survey maps should include street names, show lot lines, and compass 

orientation. Each recorded resource in the district should be outlined on the map or a dot can 

indicate their locations.  

 

p. 36, Section 5.0 Results- “three newly recorded aboveground resources (3920 through 3922 

and 1857) were identified”. Please remove 1857 or clarify why it was included here as it is not 

referenced throughout the remainder of the report.  

 

Figure 5.9- Three positive shovel tests are cited at site 38YK0607, and included in the Artifact 

Catalog, but four are depicted in this figure. Additionally, the central shovel test in the figure is 

not labeled. Please correct and clarify the correct number of shovel tests.  

 

Figure 5.9- Please provide additional context regarding the Phase I STPs and the CRIS STPs as 

depicted here. Does CRIS stand for Cultural Resources Intensive Survey? If so, how does this 

differ from the Phase I? Please provide additional information regarding the methodology used 

for the CRIS as compared to the Phase I. 

 

p. 42, Section 5.1.1, Site 38YK607- Stated previously that “three artifacts were collected from 

the surface of the site and the remaining eight came from between 0-20 cmbs” (p. 36) and in the 

concluding paragraph that “Given the artifacts were recovered from the surface of the site.” 

Please clarify as it is indicated that the majority of artifacts were from subsurface contexts at the 

site here and in the Artifact Catalog. 

 

p. 57, Section 5.2.1- TYPO: “Vanessa Virginia Harness”. Please correct. 

 

Artifact Catalog- Please include photograph of the projectile points (i.e. from 38YK0609, IF-1). 

As stated in the South Carolina Standards and Guidelines for Archaeological Investigations, 

“important artifacts should be illustrated either as line drawings or photographs.” (p. 27).  

 

 

 

 



 

Survey Forms-- 

 

You may enter a recommended eligibility determination on survey forms in the SHPO National 

Register Determination of Eligibility field.  

 

Enter the name of the Cultural Resource Survey report title, author, and date that is associated 

with the property recorded on the survey form in the Sources of Information field.  

 

Please ensure all Digital Photo IDs view fields are completed for each photo provided. 

 

SHPO site number 3919:  This resource can be re-numbered to a sub-number. The Historic 

Name field should read Arrowhead Dairy; House. Please try to complete all fields more 

accurately or state in the Description field the reasons this information is unknown or not visible. 

 

SHPO site number 3919.01:  The Historic Name field should read Arrowhead Dairy; Barn (enter 

a barn type or name if possible). The Property Description fields need to be revisited. For 

example, the Historic Core Shape field should be Rectangular, the Stories field should be 1 story 

(as described in the Description field), the Construction field should be Masonry, the Foundation 

field should be Stone, the Roof Material field should be Raised Seam Metal, and there appears to 

be no porch. 

 

SHPO site number 3920:  The Category field should be District. The Property Description fields 

need to be revisited. These are not essential for the District form, but it is fine for “Other” to be 

selected for these entries, with “multiple” used as you have done. 

 

Please use one survey form to describe one resource. For example, 2770 Blossom Drive and 967 

Arrowhead Drive each need to be recorded on their own form. Add “House” in the Historic 

Name field on each sub-number form after the typology. 

 

SHPO site number 3921:  Please recheck the Property Description fields such as Historic Core 

Shape, Stories, and Porch Width. 

 

SHPO site number 3922:  Enter an Address/Location in accordance with our Survey Manual 

instructions. The Category field should be Structure. The Use fields should be Transportation. 

Please clear the Property Description fields if not applicable. 
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                                     CHAPTER 4 ROADWAY ELEMENT 
 

The 2045 Long Range Transportation Plan and Air Quality Conformity Report are being 
amended to reflect new interstate access and supporting infrastructure improvements between 
Exits 79 and 82.  Specifically, a new interchange is planned south of Eden Terrace and 
adjacent to Mt Gallant Road on the west and Paragon Way on the east.  Additionally, two 
new roadway connections will be constructed.  A new 4 lane road is planned from I-77 to Mt 
Gallant Road and a new 3 lane road will connect from I-77 to Paragon Way east of the 
interstate.  
 
 
Project List       Funding Source 

1. New Interchange      Commerce Department / Grant 

2. New Roadway Element #1 (Paragaon Way)               Developer / Private 

3. New Roadway Element #2 (Mt Gallant Road)  Developer / Private 

 

The New Interchange will be located south of Exit 82 at Celanese / Cherry Road, and north of Exit 
79 at Dave Lyle Blvd.  A modified clover leaf / diamond configuration has been identified.  New 
Roadway Element #1 is a new 3 lane facility that is approximately .75 in length connecting from the 
Interstate to Paragon Way.  New Roadway Element #2 is a new 4 lane facility that is approximately 
0.80 in length connecting from the Interstate to Mt Gallant Road.  Lastly, it should be noted that all 
of these network additions have underwent the regional travel demand modeling process and the 
results reviewed by the Interagency Consultation Committee or IAC.  As a point of reference, the 
IAC is comprised of the Federal Highway Administration (FHWA); South Carolina Department of 
Transportation (SCDOT); Environmental Protection Agency (EPA); South Carolina Department of 
Health & Environment Control (SCDHEC); York County (YC); and the Rock Hill-Fort Mill Area 
Transportation Study (RFATS). 
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OBLIGATION

COST CONSTRAINED PROJECTS FUNDING SOURCE (MILLIONS) MILES

1 Exit 82 Interchange Reconfiguration (Exit 82A, 82B, & 82C) (Joint Project Programming with Pennies IV) Guideshare $62.1M N/A

2 SC 160 Widening (Rosemont / McMillan to Springfield Parkway) - 5 Lanes Guideshare $25.8M 2.86

3 Cel-River Road Widening (S. Eden Terrace Extension to Dave Lyle Boulevard) - 5 Lanes Guideshare $46.2M 2.00

4 Exit 85 Interchange Reconfiguration; 4 to 6 lane widening from Sutton Road to US 21 (Joint Project Programming with Pennies IV) Guideshare $24.8M 0.60

5 I-77 / US 21 / SC 5 Interchange Area (Exit 77) Guideshare $5.2M N/A

STIP PROJECTS (STATE TRANSPORTATION IMPROVEMENT PROGRAM)

1 System Improvement Projects (Bridge Replacements, Safety, Road Widenings, Interstate Program) FHWA / SCDOT N/A

2 CMAQ (Congestion Mitigation & Air Quality Improvement Program) FHWA N/A

3 TAP (Transportation Alternatives Program) FHWA N/A

FEDERAL FUNDING - AGENCY / GRANT 

1 New Interchange  (New Interstate Access Between Celanese / Cherry Road and Dave Lyle Blvd) Federal / Commerce $40.0M N/A

PRIVATELY FUNDED - DEVELOPER 

1 New Roadway Segment #1 (Connection from New Interchange to Paragon Way / Cel-River Road) - 3 Lanes Developer / Private $3.5M 0.75

2 New Roadway Segment #2 (Connection from New Interchange to Mt Gallant Road Road) - 4 Lanes Developer / Private $5.0M 0.80

FUNDED ONE CENT SALES TAX PROJECTS (2003)

1 Tega Cay / Gold Hill Connector - 2 Lanes (includes SAFETEA-LU Earmark of $669,900) One Cent II $11.1M 0.57

2 White Street Rail Crossing -- including Realignment One Cent II $5.3M N/A

3 Mt. Gallant Road (From Dave Lyle Boulevard to Anderson Road) - 3 Lanes One Cent II $8.7M 1.50

4 Ebinport Road (Cherry Road to India Hook) - 3 Lanes One Cent II $1.3M 2.00

TOTAL

FUNDED ONE CENT SALES TAX PROJECTS (2011)

1 SC 160 (Gold Hill to Zoar Road; Zoar Road to NC State Line) - 5 Lanes One Cent III $8.8M 1.10

2 Hwy 274 / 279 (Hwy 274 at Landing Pointe Dr to Pole Branch Road - 5 Lanes; Pole Branch Road to NC Stateline) - 3 Lanes One Cent III $25.8M 2.40

3 US 21 North Phase I & SC 51 (Springfield Parkway to NC State Line) - 5 Lanes One Cent III $22.4M 2.90

4 Cel-River / Red River Road (Cherry Road to Southern Eden Terrance Extension) - 5 Lanes One Cent III $5.8M 0.63

5 Gold Hill Road / I-77 Interchange Reconfiguration One Cent III $11.6M 1.00

6 US 21 / Anderson / Cowan Farm Road Intersection Realignment One Cent III $5.0M 1.75

7 Cherry Road -- Pedestrian Safety Improvements adjacent to Winthrop University) One Cent III $1.2M 1.50

8 White Street / West Main / Constitution / West Black Street Realignment and Round-a-bout One Cent III $5.0M 2.00

9 Paraham Road (SC 55 to SC 161) Base Stabilization and Shoulder Widening) One Cent III $8.0M 7.2

10 SC 160 East (Springfield Parkway to Lancaster County Line; formerly project in 2003 PFP) - 3 Lanes One Cent III $4.7M 0.75

11 Riverview Road (From Eden Terrace to Celanese Road) - 3 Lanes One Cent III $7.8M 1.0

12 Mt Gallant Road (Celanese to Twin Lakes Road) - 3 Lanes One Cent III $10.0M 2.5

13 SC Hwy 72 (Hwy 901 to Rambo Road; formerly in 2003 PFP) - 3 Lanes One Cent III $10.6M 2.0

14 Hwy 557 - (Hwy 274 to Kingsburry Road) - Multilane One Cent III $4.3M 2.4

15 Fort Mill Southern Bypass / Spratt / Sutton Connector One Cent III $4.8M 0.6

16 University Dr (Bike Lanes; Sidewalk) One Cent III $1.3M 0.7

TOTAL

FUNDED ONE CENT SALES TAX PROJECTS (2017)

1 Cel-River Road - 2 to 5 lane widening from S-645 (Southern Eden Terrace Extension) to S-122 (Dave Lyle Blvd) (Associated w/ LRTP Amendment) One Cent IV 2.06

TOTAL

PRIVATELY FUNDED: IDENTIFIED FROM I-77 AREA TRAFFIC STUDY 

1 Connect Corporate / Cel-River / and Commerce in Riverwalk Industrial (Developer Paid) Private 1.25

2 Connect Commerce and Galleria (Developer Paid) Private 0.25

3 Connector across the Railroad between the Riverwalk Spine Road and Galleria Boulevard (Developer / City) Private 0.25

4 Riverview Road Extension from Eden Terrace to Mt Gallant Road (Developer Paid) Private 1.20

5 Eden Terrace (Anderson Road to Dunkins Ferry; Riverwalk Development) (Developer Paid) Private 1.00

6 Galleria to Meeting and Cel-River @ Waterford Extension (Developer / City) Private 1.25

UNFUNDED TRANSPORTATION NEEDS: ROAD WIDENINGS / NEW ALIGNMENTS

1 Pleasant Road (Carowinds Blvd to Gold Hill Road) -- 3 Lanes with Sidewalks and Bike Lanes

2 Pleasant Road (Gold Hill Road to SC 160) -- 3 Lanes with Sidewalks and Bike Lanes / Multi-Use Path

3 Riverview / Riverchase Area Phase III  -- New 2 Lane Link between Automall and Riverview Road

4 Eden Terrace (Anderson Road to Dunkins Ferry)  -- 3 Lanes with Bike Lanes

5 Gold Hill Road / Springfield Pkwy (I-77 to SC 160)  -- 5 Lanes with Sidewalks & Shared Use Bike Lanes

6 Marvin Road (US 521 to Union County line) -- 3 Lanes (Potential 4 lane from US 521 to Henry Harris Road)

7 Harrisburg Road (Mecklenburg County Line to SC 16)  -- 3 Lanes

8 Zoar Road Extension (SC 160 to Gold Hill Road) -- New 2 Lane Facility (Evaluate for 2+ Lanes)

9 Manchester to Galleria Flyover -- New Bridge over I-77 connecting Commerce Drive to John Ross Pkwy

10 Sutton Road (Sixth Baxter Crossing to US 21)  -- 5 Lanes with Sidewalks and Bike Lanes

11 Harrisburg Road -- Realignment with Possum Hollow Road at SC 160

12 Ridge Road (SC 557 to US 321)  -- 3 Lanes (Rural Facility) with Bike Lanes 

13 Cel-River / Red Red River Road (SC 122 to US 21)  -- 3 Lanes RF; Consider Interchange Improvement at Exit  77

14 US 21 Widening (Sutton Road / Spratt Street to Springfield Pkwy -- Endorsed LPA BRT Route) -- 5 Lanes with Sidewalks & Bike Lanes

15 John Ross Parkway (Dave Lyle Blvd to Mt Gallant Road) -- 4 Lanes

16 N. Dobys Bridge Road (SC 160 to Fort Mill Southern Parkway) -- 3 Lanes with Sidewalks & Bike Lanes

17 S. Dobys Bridge Road (Fort Mill Southern Parkway to US 521) -- 5 Lanes with Sidewalks & Bike Lanes

18 Possum Hollow Road (New Alignment from Possum Hollow Road to Old Springs Road)  -- 2 Lanes

19 Henry Harris Road (US 521 to Marvin Road  -- 5 Lanes

20 US 521 -- Road Widening from Jim Wilson Road to the state line

21 Mt. Gallant Road (Twin Lakes Road to Museum Road - Phase I)  -- 3 Lanes 

22 Mt Gallant Road (Museum Road to SC 274 - Phase II)  -- 3 Lanes

23 Possum Hollow Road (US 521 to SC 160)  -- 3 Lanes

2045 LONG RANGE TRANSPORTATION PLAN PROJECT LIST

RFATS

9/27/2019

Amendment #7 



24 Whites Road (Fort Mill Parkway to JW Wilson Road) -- 3 Lanes with Sidewalks & Bike Lanes 

25 Dave Lyle Boulevard Extension (SC 122 to US 521) -- 5 Lanes

26 SC 49 (Hwy 274 to Hwy 557) -- 7 Lanes 

27 Fort Mill Parkway (US 21 to Holbrook Road) -- 5 Lanes with Sidewalks & Bike Lanes

28 Fort Mill Parkway (Holbrook Road to SC 160) -- 5 Lanes with Sidewalks & Bike Lanes

29 Eden Terrace (Bradley to Anderson Road) -- 3 Lanes

30 Barberville Road (SC 160 to Mecklenburg County Line) -- 3 Lanes

31 River Parkway (Banks Street to S. Dobys Bridge Road) -- Recommend New Roadway; Congestion Management 

32 N. White Street (US 21 to Old Nation Road) -- 3 Lanes with Bike Lanes

33 Main Street (Tom Hall Street to N. White Street) -- At grade RR crossing & Main / Tom Hall / Springs / Clebourne Intersection

34 East-West Bridge (Mt Gallant  to Sutton Road)  

35 India Hook Road (Celanese Road to New Bridge Connection) - 5 Lanes w/sidewalks and possible curb in populated areas

36 Sutton from New Bridge Connection to US 21 and beyond - 5 Lanes 

37 Shelley Mullis Road (US 521 to Union County Line) -- 3 Lanes

38 Collins Road (US 521 to Union County Line) -- 3 Lanes

39 SC 5 (US 21 to Lancaster County Line) -- 3 Lanes 

40 Exit 83 Interchange Reconfiguration (Sutton Road)

41 Spratt Street (Fort Mill Parkway to Peachtree Lane) -- 3 Lanes with Sidewalks & Bike Lanes

42 Dam Road (SC 160 to Stonecrest Blvd) -- Roadway Capacity Improvements

43 Gardendale Road (Dam Road to New Gray Rock) -- Roadway Capacity Improvements

44 Brayden Parkway to Pleasant Road -- Roadway capacity improvements

UNFUNDED TRANSPORTATION NEEDS: INTERSECTION IMPROVEMENTS

1 Neely & Rawlsville Road (Realignment & Improvement)

2 Neely Road & Crawford Road (Realignment & Improvement -- Adjustment for Railroad)

3 Oakdale Road / SC 72 / Dunlap Roddey Road -- Realignment & Improvement

4 Dave Lyle Boulevard / Tinsley Way -- Create Dual Left Turn Lanes on westbound Dave Lyle and northbound Tinsley

5 SC 160 (Steele / Bank Streets & Doby's Bridge Road) 

6 Eden Terrace / Mt. Gallant Road -- Additional Left Turn Storage Capacity Needed

7 Rambo Road / SC 72 -- Realignment & Improvement

8 Robertson / Rambo Road Intersection Realignment 

9 Cherry Road (Congestion In & Around West Main Street)

10 Saluda Road (Oakdale and Saluda Trail Middle School)

11 SC 160 / Springfield Parkway (Congestion; Safety Concerns)

12 Fairway Dr (Banks Street & Dobys Bridge Road) -- Turns Lanes to Accommodate Conflicting Turning Movements and Reduce Backups

13 Dobys Bridge Road / Nims Lakes Road / Williams Road -- Consider Realignment ot Nims Lakes Road (Safety / Visibility)

14 Dobys Bridge Road / Dobys Bridge Park (Potential Congestion; Safety Issues)

15 US 21 / Anderson Road and East Main Street

16 SC 160 / Market Street (Exiting I-77) -- Consider Realignment

17 India Hook / Celanese Road -- Additional Storage Capacity; Turn Lanes

18 Cherry Road / Dorchester Road -- Construct southbound Left Turn Lane onto Dorchester Road

19 N.  Oakland / India Hook / Alexander -- Signal / Pavement Marking Improvements 

20 Tom Hall Street / Dobys Bridge Road -- Congested Intersection; Consider Realignment of Joe Louis Street

21 Old Nation Road / North White Street -- Visibility Concerns with Left Turn Movement from Old Nation Road onto N. White St)

22 Airport Road / Museum Road Intersection (Reroute 200 ft of road to make right angle approach)

23 Carowinds Blvd (I-77 Interchange from SC 51 to Lakemont Business Park) -- Consider Reconfiguration

24 Carowinds Blvd / Pleasant Road - Consider Lengthening Left Turn Lane While Retaining Median for Access Management Purposes

25 Cavlin Hall / Harrisburg Road (Traffic Impact of Elementary School) -- Realignment;Signalization; Traffic Circle; B / P Improvements

26 Sandra Lane / US 521 Intersection (Gateway Entry Point; Changing Development Pattern) 

27 US 521 / Marvin Road / Blackhorse Run Road -- Consider Realignment; Additional Approach Turn Lanes

28 US 521 / River Road -- Consider Incorporation of Right Turn Lane onto to US 521

29 US 521 / Jim Wilson Road -- Consider Addition of Turn Lanes and / or Widening of JWR; Consider Addition of Median between SC & JWR

30 Harris Street / Munn Road -- Consider Dedicated Left from EB Harris onto Munn Road

31 Sutton Road / New Grey Rock Road -- Consider Dedicated Left from NB Sutton onto New Gray Rock; Dedicated Right from EB New Gray Rock onto Sutton

32 Sutton Road / Sam Smith Road -- Consider Dedicated Left from SB Sutton onto Sam Smith

33 Sutton Road / Harris Road -- Consider Dedicated Left from SB Sutton onto Harris

34 N Dobys Bridge Road / Williams Road -- Consider Dedicated Left SB N Dobys Bridge Road onto Williams

35 SC 160 / US 21 -- Consider Dedicated Right from WB SC 160 onto US 21

36 Dam Road / SC 160 -- Operational Improvements

37 SC 160 / Pleasant Road -- Timing / Operational Improvements

38 Highway 274 / 49 / 557 -- Operational / Capacity Additions

39 Gold Hill / Pleasant Road -- Timing / Operational Improvements

40 Hwy 274 / Allison Creek Road -- Realign Campbell Road to intersection with Alliso Creek (Sight Distance Considerations)

CONGESTION MANAGEMENT PROCESS / OPERATIONS & MAINTENANCE / SUBAREA STUDIES

1 Celanese Road (Cherry Road / Mt Gallant Road) -- Evaluate Access Management

2 SC 160 / I-77 SB Exit Ramp -- Consider Realignment with Market Street; Broader Access Management Review

3 US 521 / Marvin Road -- Evaluation of Open Median Access Points Approaching Intersection

4 Cherry Road -- (Cherry Park to Catawba River) Incorporation of Access Management Strategies Consistent w / CTAP & Other Redevelopment

5 Hwy 49 / 557 (Intersection to Buster Boyd Bridge) -- Consider conversion to Controlled Access; Median Enhancement

6 SC 160 (US 21 to Lancaster County Line) -- Traffic Signal Synchronization Improvements

7 US 521 (Van Wyck to NC State Line) -- Traffic Signal Synchronization Improvements

BIKE & PEDESTRIAN NEEDS / PLANNING

1 Columbia Avenue Improvements ( Sharrows + Sidewalks from White Street to Alumni Dr & Columbia Ave to Elizabeth Lane) Guideshare $154,550 1.29

2 Jack White Trail - Northside Trail Ext (Shared Use Path from E. White Street to Iredell Street) Guideshare $1,527,006 1.27

3 US 521 (Shared Use Path from Potts Lane to Dobys Bridge Road) Guideshare $1,948,835 3.25

4 Fort Mill Southern Pkwy (Shared Use Path + Bike Lane from Spratt St at US 21to Hoolbrook Road) Guideshare $1,970,314 2.45

5 Gold Hill Road - Tega Cay Drive (Bike lanes from end of Sidepath near Shoreline Pkwy to SC 160) Guideshare $96,721 1.36

6 US 521 / Marvin Road; Collins Road; Shelley Mullins; River Road; Dobys Bridge; SC 160 -- Sidewalks Needed Near The Intersection

7 SC 160 / Barberville Road and Harrisburg Road  -- Sidewalks and Bike Lanes

8 Heckle Blvd (Herlong Ave / Wade Hampton Blvd) -- Extension of Area Sidewalk Improvements;and safety improvements along corridor - limit access

9 A O Jones Blvd (Star Light Drive  to Springfield Parkway) -- Sidewalk Construction

10 Highway 321 (Barrett Road to Flat Stone Dr) -- Sidewalk Construction  Maintenance and Repair of Existing Sidewalk

11 Rawlinson Road -- Extension of Multi-Use Trail from current terminus to Highway 5 School Complex

12 Hwy 49 (Daimler Blvd to W. Liberty Hill Road) -- Construction of Bike Lane or Asphalt Multi-Use Trail Part of SIB or interchange project design

13 SC 160 (Munn Road to Market Street) -- Recommend Connection of Fort Mill Trails with Baxter Trails & SC 160 Sidewalks

14 Dobys Bridge Road (Fort Mill Parkway to SC 160)  -- Recommended Connection of Neighborhoods & Parks 

15 Highway 274 to Highway 161 -- Duke Energy Rail Trail

16 Eden Terrace (Riverwalk to Winthrop University) -- Corridor Improvements

17 Add wider shoulders, restripe bike lanes, add multi-use paths along 5 priority bike routes where they fall within RFATS Area as appropriate

18 Dam Road Sidewalk Project - Pedestrian & Safety Improvement Effort Linking Corabell Way to Stonecrest Blvd TAP / Guideshare $483,000



TRANSIT NEEDS / PLANNING

1 Initiation of Demand Response in Tega Cay & Fort Mill Area

2 Initiation of Fixed Route Service in the Rock Hill Urbanized Area 

3 Extension of CATS Bus Service from Ballantyne to Indian Land

4 Extension of CATS Bus Service to the Lake Wylie Area



METROLINA REGIONAL MODEL ASSUMPTIONS for RFATS 2045 LRTP Update and Conformity Determination 2017
Amended September 27, 2019

2005 Metrolina Regional Model Network: Baseyear of the TDM 

(Projects Completed between 2002 and 2005)

Outside of RFATS Project Federal Actual Model Cost Pennies

Regionally Non-Attainment STUDY Length Facility Functional Project Completion Network Feasible For 

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA (Mi.) Existing Proposed Type Classification Manager Date Year 2025 LRTP Progress

X X *SC 160 Gold Hill Road to I-77 Yes 3.5 2 5 C Other Principal Arterial Spring 2004 2005 No Yes

X X *Herlong Avenue SC 901 to SC 161 Yes 3.4 2 5 C Minor Arterial Spring 2004 2005 No Yes

X *Saluda Street Boggs Street to SC 901 Heckle Yes 0.7 2 3 C Minor Arterial Spring 2004 2005 No Yes

X X *SC 161 / SC 901 SC 161 at SC 901 Intersection Yes 1.0 2 5 C Other Principal Arterial Complete 2005 No No

X X X **SC 5 SC 5 Bypass to Owens Road No 1.4 2 5 C Other Principal Arterial CON 2005 2005 No Yes

X X SC 161 SC 901 to Mt. Gallant Rd. Yes 2 2 5 C Other Principal Arterial Fall 2005 2005 No No

2009 Metrolina Regional Model Network EMISSION COMPARISON YEAR 

(Additional Projects to the Network and Completed by end of 2009)

Outside of RFATS Project Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY Length Facility Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA  (Mi.) Existing Proposed Type Classification Manager Date Year 2030 LRTP Progress

X X SC 49 SC 55 to Crowders Creek Yes 1.5 2 5 C Minor Arterial Summer 2006 2009 No No

X Ebenezer Rd. Herlong to Dotson St. Yes 0.5 2 3 C Minor Arterial RW 2006; CON 2007 2009 No Yes

X X ***Regent Parkway Connector US 21 to Co. Line (Dorman Rd. in NC) Yes 2 N/A New 4 lane U Collector Complete within York Co. 2009 No No

X X Fort Mill Northern Bypass Business US 21 to Gold Hill Road at I-77 Yes 2 N/A New 2 lane U Minor Arterial CON 2007 2009 No Yes

X X SC 274 SC 161 to SC 55 Yes 7.1 2 5 C Minor Arterial CON 2009 2009 No Yes

X X SC 901 I-77 to SC 72 Yes 3.0 2 5 U Minor Arterial RW 2006; CON 2009 2009 No Yes

X X Cherry Road York to Heckle Yes 0.7 2 5 U Minor Arterial RW 2007; CON 2009 2009 No Yes

X X SC 72 Albright Road Black St. to Heckle Blvd. Yes 1.8 2 5 C Other Principal Arterial RW 2008; CON 2009 2009 No Yes

X White St. Realign. & RR Crossing Stewart St. to Constitution Blvd. Yes 0.1 2 3 C Major Collector RW 2008; CON 2008 2009 No Yes

X X **SC 161 SC 274 to SC 5 Bypass No 5.2 2 5 C Other Prin Arterial/Minor Artl CON 2008 2009 Yes Yes

X X X **SC 5 Business SC 324 to SC 5/S-1161 No 2.2 2 5 C Principal Arterial CON Complete 2007 2009 No Yes

X X X **SC 5 Owens Road to Cedar Grove Road No 8.1 2 4 M Other Principal Arterial CON Complete 2007 2009 Yes Yes

X X SC 160 (Total Mi. 2.7) US 521 to Belden Wire Road No 1.7 2 5 C Minor Arterial 2008 2009 No No

2010 Metrolina Regional Model Network: EMISSION COMPARISON YEAR 

(Additional projects to the 2009 Network and expected to be completed by end of 2010)

Outside of RFATS Project Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY Length Facility Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA  (Mi.) Existing Proposed Type Classification Manager Date Year 2030 LRTP Progress

X X X **SC 5 Bypass SC 5 east of York to SC 5 west of York No 5.3 2 4 M Other Principal Arterial CON 2008 - 2010 2010 Yes No

X X X **SC 5 Owens Road to Cherokee County Line No 31.4 2 4 M Other Principal Arterial CON 2010 2010 Yes No

X Mt. Gallant Rd. Anderson Rd. to Celanese Rd. Yes 1.6 2 3 C Minor Arterial Steven Moss RW 2007; CON 2010 2010 No Yes

2015 Metrolina Regional Model Network: EMISSION COMPARISON YEAR 

(Additional Projects to the 2010 Network and expected to be completed by end of 2015)

Outside of RFATS Project Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY Length Facility Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA  (Mi.) Existing Proposed Type Classification Manager Date Year 2035 LRTP Progress

X SC 160 Beldin Wire to Sugar Creek Yes 1 2 3 C Minor Arterial 2012 2015 No No

X X SC 160 S-157 Possum Hollow Rd. to Rosemont Dr / MMPD Yes 1.1 2 5 C Minor Arterial 2015 No No

X X Fort Mill Southern Parkway (Ph. 1) US 21 Bus/Ft. Mill Pkwy. to Dobys Bridge Yes 2 N/A New 2 lane U Minor Arterial Steven Moss RW 2010; CON 2014 2015 No Yes

X X US 21 Cel-River Road to Sutton Road Yes 1.5 2 5 C Other Principal Arterial RW 2008; CON 2009-2011 2015 No No

X X ****Connector Commerce to Galleria Yes 0.3 N/A 3 C Minor Arterial 2015 No No

*  SC 160 (Gold Hill Road to I-77), Herlong Avenue (SC 901 to SC 161), Saluda Street (Boggs St. to Heckle) and SC 161 (India Hook to Twin Lakes) have been completed and do not need to be considered as regionally significant, exempt or non-exempt.

**SC 161 (SC 274 to SC 5 Bypass);SC 5 (SC 5 Bypass to Owens Road);SC 5 (Owens Road to Cherokee County line);and SC 5 Bypass (SC 5 east of York to SC 5 west of York) are outside of the RFATS study area, but included in the Metrolina Regional Model. 

*** Regent Parkway Connector was developer funded.

2025 Metrolina Regional Model Build Network EMISSION COMPARISON YEAR 

The 2025 No Build Network will use the 2015 Network and 2025 socioeconomc data.
(Additional projects below added to the 2015 Network and expected to be completed by end of 2025)

Outside of RFATS Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY PROJECT FACILITY Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA LENGTH (Mi.) Existing Proposed TYPE Classification Manager Date Year 2045 LRTP Progress

X X US 21 North Fort Mill Northern Bypass to SC 51 Yes 2.1 2 5 C Minor Arterial RW 2017; CON 2021 2025 No Yes

X X US 21 North Fort Mill Northern Bypass to SC 160 Yes 2.8 2 5 C Minor Arterial 2025 No Potential PIV

X X Tega Cay- Gold Hill Connector SC 160 to Gold Hill Road Yes 0.5 N/A New 2 lane U Collector 2025 No Yes

X X Springhill Farm Road US 21 to SC 51 Yes 0.7 2 5 C Major Collector 2025 No Yes

X X Fort Mill Southern Parkway (Ph. 2) Dobys Bridge Road to SC 160 Yes 2 N/A New 2 lane U Minor Arterial Steven Moss 2025 No Yes

X Ebinport Road Cherry to India Hook Yes 2.0 2 3 C Minor Arterial 2025 No Potential PIV

X SC 160 Gold Hill to Zoar Road Yes 0.5 2 3 C Other Principal Arterial Jim Gaddy 2025 No Yes

X X SC 160 Gold Hill Road to NC State Line Yes 1.0 2 5 C Other Principal Arterial RW 2016; CON 2019 2025 No Yes

X X Celriver Road S-50 (Phase 2) 0.100 miles north of S-645 to SC 122 Yes 2.1 2 5 C Collector 2025 Yes Potential PIV

X X Fort Mill Southern Parkway I-77 to Holbrook Road Yes 3.0 2 5 C Minor Arterial 2025 No Potential PIV

X X SC 51 US 21 to NC Line Yes 1.3 2 5 C Minor Arterial Ron Smith RW 2017; CON 2021 2025 No Yes

X SC 72 SC 901 to Rambo Road Yes 2.0 2 3 C Other Principal Arterial Jim Gaddy RW 2019; CON 2022 2025 No Yes

X X New Roadway Segment #1 New Interchange Connection to Paragon Way / Celriver Yes 0.8 N/A 3 C Major Collector 2025 Developer

X X New Roadway Segment #2 New Interchange Connection to Mt Gallant Road Yes 0.8 N/A 4 C Major Collector 2025 Developer

X Mt. Gallant Rd. SC 161 to Twin Lakes Road Yes 2.5 2 3 C Minor Arterial Jim Gaddy RW 2019; CON 2022 2025 No Yes

X X Zoar Road Extension SC 160 to Gold Hill Road Yes 0.8 N/A New 2 lane C Collector 2025 No Potential PIV

X Riverview Road Eden Terrace to Celanese Road Yes 0.8 2 3 C Collector 2025 No Yes

X X Celriver Road S-50 (Phase I) US 21 to 0.100 miles north of S-645 Yes 0.9 2 5 C Collector Ivan McCorkle RW 2015; CON 2018 2025 Yes Yes

X X SC 557 Kingsbury to SC 49 Yes 2.1 2 5 C Minor Arterial RW 2018; CON 2021 2025 No Yes

X X SC 274/279 (S-133 Pole Branch Rd) SC 274 from Landing Pointe Dr to Pole Branch Rd Yes 0.6 2 5 C Collector RW 2017; CON 2020 2025 No Yes

X SC 274/279 (S-133 Pole Branch Rd) Pole Branch Road to NC State Line Yes 1.9 2 3 C Collector RW 2017; CON 2020 2025 No Yes

X X SC 160 US 21 to Sutton Road Yes 1.0 4 6 C Other Principal Arterial ROW 2018; CON 2023 2025 No Yes

X SC 160 Sugar Creek / Co. Line to Fort Mill N. Bypass Yes 0.8 2 3 C Other Principal Arterial ROW 2020; CON 2021 2025 No Yes



X McConnells Hwy. Heckle to Falls Road Yes 2.1 2 3 C Major Collector Jim Gaddy RW 2015; CON 2019 2025 No Yes

X Mt. Gallant Rd. Dave Lyle to Anderson Yes 1.5 2 3 C Major Collector Jim Gaddy RW 2015; CON 2019 2025 No Yes

X X Riverview / Riverchase Area Ph III Automall and Riverview Road Yes 0.2 N/A New 2 lane U Collector 2025 No

X Sutton Road US 21 to Sixth Baxter Crossing Yes 2.2 2 3 C Collector 2025 No Potential PIV

X X ****Eden Terrace Anderson to Dunkins Ferry Yes 1 N/A New 3 lane C Collector 2025 No

X X ****Riverview Rd. Extension Eden Terrace to Mt. Gallant Rd. Yes 1.2 N/A New 3 lane C Major Collector 2025 No No

X X ****Corporate Connector Cel-River & Commerce (Riverwalk Industrial) Yes 1.3 N/A New 3 lane C Major Collector 2025 No No

X X ****Galleria Meeting and Cel-river @ Waterford Ext. Yes 1.3 N/A 3 B Minor Arterial 2025 No No

X X ****Galleria Extension US 21 to Galleria Yes 0.5 N/A 2 C Collector 2025 No No

X Ebenezer Road Frank Gaston(Old Pointe) to SC 161 Celanese Yes 1.1 2 3 C Minor Arterial RW 2021; CON 2023 2025 No Potential PIV

*Project identified in I-77 Traffic Study 

**** Projects identified in I-77 Traffic Study & privately funded.

2035 Metrolina Regional Model BuildNetwork EMISSION COMPARISON YEAR 

The 2035 No Build Network will use the 2025  network and 2035 socioeconomic data.
(Additional Projects added to 2025 network, expected to be completed in 2035.)

Outside of RFATS Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY PROJECT FACILITY Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA LENGTH (Mi.) Existing Proposed TYPE Classification Manager Date Year 2045 LRTP Progress

X Mt. Gallant Rd. Twin Lakes Rd. to Museum Rd. Yes 2.3 2 3 C Minor Arterial 2035 No

X White Street McCammon to US 21 Bypass Yes 0.9 2 3 C Principal Arterial 2035 No

X N. White Street US 21 to Old Nation Road Yes 2.1 2 3 C Collector 2035 No

X N. Dobys Bridge Road SC 160 to Fort Mill Southern Parkway Yes 2.0 2 3 C Minor Arterial 2035 No

X X S. Dobys Bridge Road Fort Mill Southern Pkwy to Lancaster County Line Yes 3.7 2 5 C Collector 2035 No

X X Dobys Bridge Road (Lancaster Co.) US 521 to York County Line Yes 1.2 2 5 C Collector 2035 No

X X SC 72 (supplement to 2003 PFP) SC 901 to Rambo Road Yes 2.0 3 5 C Other Principal Arterial 2035 No

X X Fort Mill Southern Parkway Holbrook Road to SC 160 Yes 2.0 2 5 C Minor Arterial 2035 No

X X US 21 North Sutton Road to SC 160 Yes 2.1 2 5 C Minor Arterial 2035 No Potential PIV

X Munn Road Harris St. to Fort Mill High School Yes 0.5 2 3 C Collector 2035 No

X X SC 160 Rosemont Drive to Fort Mill N. Bypass Yes 2.1 3 5 C Other Principal Arterial 2035 Yes

X X John Ross Parkway Dave Lyle to Mt Gallant Road Yes 0.5 2 4 C Collector 2035 No

X Springsteen Road US 21 to Dave Lyle Blvd. Yes 1.4 2 3 C Collector 2035 No

X Marvin Road US 521 to Union County Line Yes 1.3 2 3 C Collector 2035 No

X Possum Hollow Road US 521 to SC 160 Yes 3.3 2 3 C Collector 2035 No

X Pleasant Road Gold Hill Road to SC 160 Yes 5.1 2 3 C Collector 2035 No

X X SC 49 SC 274 to SC 557 Yes 2.1 5 7 C Other Principal Arterial 2035 No

X Harrisburg Road SC 160 to Mecklenburg County Line Yes 4.6 2 3 C Collector 2035 No

X X Fort Mill Northern Bypass (Springfield SC 160 to I-77 Yes 4.0 2 5 C Minor Arterial 2035 No

X X New Bridge (East-West Conn.) Mt Gallant Area to Sutton Road Yes N/A N/A 5 C Other Principal Arterial 2035 No

X X India Hook Road Celanese Road to New Bridge Yes 2.8 2 5 C Major Collector 2035 No

X River Parkway Banks Road to Dobys Bridge Road Yes N/A 2 C Collector 2035 No

X Cel-River / Red River Road SC 122 to US 21  (moving south from SC 122) Yes 2.2 2 3 C Collector 2035 No

X X ****New Connector Across RR Riverwalk Spine Rd & Galleria Blvd. Yes 0.3 N/A 3 C Collector 2035 No No

X X *Galleria to Manchester Flyover Commerce to John Ross Parkway Yes 1.5 N/A 4 D Minor Arterial 2035 No

**** Projects identified in I-77 Traffic Study & privately funded.

2045 Metrolina Regional Model BuildNetwork EMISSION COMPARISON YEAR 
The 2035 No Build Network will use the 2025  network and 2035 socioeconomic data.
(Additional Projects added to 2035 network, expected to be completed in 2045.)

Outside of RFATS Federal Actual Model Cost Pennies 

Regionally Non-Attainment STUDY PROJECT FACILITY Functional Project Completion Network Feasible For

Significant Exempt Non-Exempt Area STREET NAME PROJECT LIMITS AREA LENGTH (Mi.) Existing Proposed TYPE Classification Manager Date Year 2045 LRTP Progress

X Mt. Gallant Rd. Museum Road to SC 274 Yes 2.3 2 3 C Minor Arterial 2045 No

X Pleasant Road Carowinds Blvd to Gold Hill Road Yes 5.1 2 3 C Collector 2045 No

X X US 521 Jim Wilson Road to NC State Line Yes 5.8 5 7 C Other Principal Arterial 2045 No

X X Ridge Road SC 557 to US 321 No 5.0 2 3 C Collector 2045 No

X X Henry Harris Road Jim Wilson Road  to Marvin Road Yes 4.3 2 5 C Major Collector 2045 No

X Whites Road Fort Mill Southern Pkwy to JW Wilson Road Yes 1.1 2 3 C Collector 2045 No

X X Dave Lyle Blvd Extension SC 122 to US 521 Yes 4.5 N/A 5 F Other Principal Arterial 2045 No

X Eden Terrace Bradley to Anderson Yes 1.5 2 3 C Major Collector 2045 No

X Barberville Road SC 160 to Mecklenburg County Line Yes 2.8 2 3 C Collector 2045 No

X Shelley Mullis Road US 521 to Union County Lines Yes 2.5 2 3 C Collector 2045 No

FT

Code (used in Metrolina Regional Model)

F Freeway

E Expressway

R Ramp

D Divided roadway, NO median breaks

M divided roadway, median openings only

B divided roadway, left turn bays

T undivided roadway, left turn bays

C undivided roadway, continuous left

U undivided roadway, no left turn provision
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TRANSPORTATION CONFORMITY DEMONSTRATION: 

2008 OZONE NATIONAL AMBIENT AIR QUALITY STANDARD 
 

The purpose of this amendment is to document continued compliance with the 
provisions of the Clean Air Act (as amended) and the Fixing America’s Surface 
Transporation Act or FAST Act. The conformity determination for the 2045 Long 
Range Transportation Plan (LRTP) and FY 2017-2022 Transportation 
Improvement Program (TIP) are based on a regional emissions analysis that 
utilized the transportation networks in those plans and emissions developed by the 
S.C. Department of Health & Environmental Control (SCDHEC). All regionally 
significant federally funded projects in areas designated by the United States 
Environmental Protection Agency (EPA) as air quality non-attainment or 
maintenance areas must come from a conforming LRTP and TIP. 

 
When this conformity determination was originally completed in June 2017, there 
were three principal triggers necessitating this action: (1) transportation conformity 
is required to be performed every four years as a component of the LRTP/TIP 
update process; (2) a conformity determination was also required within one year 
of the effective date of the 2008 ozone standard (required by July 20, 2013); and 
(3) a conformity determination was required within 24 months of the effective date 
of the Environmental Protection Agency’s (EPA) finding of adequacy for the 
motor vehicle emissions budgets (MVEBs), as was submitted in the re-designation 
and maintenance plan for the 1997 8-hour ozone standard (required by October 9, 
2014). The 2017 conformity analysis satisfied all three of these requirements. 

 
Since this time, new interstate access and supporting area capacity 
improvements have been identified between Exits 79 and 82 and have been 
incorporated into the regional travel demand model – with a new conformity 
analysis completed. With this in mind, this conformity amendment satisfies the 
requirements of the 2008 ozone standard. 

 

 

 

 

 

 

 

 

 

 



Year Source
Emissions, 
kg/day

2008 Ozone Std 
Maintenance 
Plan MVEB,  
kg/day

Budget Test
Emissions, 
kg/day

2008 Ozone Std 
Maintenance 
Plan MVEB,  
kg/day

Budget Test 

2025 MOVES2014a 3,209 9,112 pass 1,538 3,566 pass
2026 (budget 
year) interpolated 3,102 9,998 pass 1,496 2,955 pass
2035 MOVES2014a 2,136 9,998 pass 1,114 2,955 pass
2045 MOVES2014a 2,192 9,998 pass 1,160 2,955 pass

calculation of 2026 emissions
annual decrease in emissions 2025-2035

Nox, kg/day VOC, kg/day
107 42

2026 interpolated emissions Nox, kg/day VOC, kg/day
3,102 1,496

VOCNOx
York County, SC Nonattainment Area  Transportation Conformity Test August 2019



9 

 

 

 

 

INTERAGENCY CONSULTATION 
 

Interagency consultation is central to the entire transportation conformity process. 
It serves as the underpinning for conformity determinations and as the primary 
mechanism for ensuring early coordination and negotiation between all parties 
affected by transportation conformity. The conformity determination must be 
made according to 40 CFR §93.105-(a)-(2) and (e) and the requirements of 23 
CFR 450 (40 CFR §93.112, Criteria and Procedures). 

 
The RFATS MPO coordinated its activities for this amendment to our conformity 
report for the 2045 Metropolitan Transportation Plan with the Federal Highway 
Administration (FHWA), Environmental Protection Agency (EPA), South 
Carolina Department of Transportation (SCDOT), York County, as well as the 
South Carolina Department of Health and Environmental Control (SCDHEC). 
All meeting minutes and agency comments related to this amendment are 
reflected in Appendix B. 
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PUBLIC PARTICIPATION 
 

The RFATS MPO has an established Public Participation Plan which outlines specific 
procedures for ensuring that public participation is a core component of the transportation 
planning process. Public participation takes many forms, and RFATS’ uses a wide range of 
methods and approaches to secure meaningful public input. 

 
In addition to general stakeholder identification and outreach, RFATS has established a 
Citizens Advisory Committee (CAC) to expand the range of general citizen input into the 
organizational structure of the MPO as a part of the transportation planning process. This 
standing committee meets regularly to review and provide comments to the RFATS Policy 
Committee as appropriate. All submitted public comments related to this amendment are 
reflected in Appendix C. 
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APPENDIX A: ADOPTION AND APPROVAL RESOLUTIONS / LETTERS 
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RESOLUTION APPROVING AMENDMENT #5 TO THE 
2045 LONG-RANGE TRANSPORTATION PLAN AND 

THE AIR QUALITY CONFORMITY REPORT FOR THE 
ROCK HILL-FORT MILL AREA TRANSPORTATION STUDY(RFATS) 

 
 

WHEREAS, the Policy Committee is the duly recognized decision making body of the 3-C transportation 
planning process for the Rock Hill-Fort Mill Area Transportation Study; and 

 
WHEREAS, the RFATS 2045 Long Range Transportation Plan and Air Quality Conformity Report is 
being amended to reflect new interstate access and area roadway capacity between Exits 79 and 82; and, 

 
WHEREAS, the 2045 Long Range Transportation Plan and Air Quality Conformity Report will continue to 
meet the planning requirements of 23 CFR Part 450.324 

 
NOW, THEREFORE BE IT RESOLVED, that the RFATS Policy Committee finds that the 2045 Long Range 
Transportation Plan and Air Quality Conformity Report conform to the purpose of the South Carolina State 
Implementation Plan in accordance with the Clean Air Act as Amended (CAAA), and Fixing America’s Surface 
Transportation Act (FAST Act) on this 27th day of September, 2019. 

 
 

BE IT FURTHER RESOLVED, that the RFATS Policy Committee authorizes the Chairman to sign said 
Resolution on behalf of all the membership. 

 
 

APPROVED: ATTEST: 
 
 
 

J. Britt Blackwell, Chairman David F. Hooper, MPO Administrator 
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APPENDIX B: TECHNICAL TEAM / POLICY COMMITTEE 
MEETING MINUTES AND AGENCY COMMENTS 



 

 

 
 

 
 
 

APPENDIX C: SUMMARY OF PUBLIC COMMENTS 
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Appendix K

Noise Impact Assessment



NOISE IMPACT ASSESSMENT 
 

 

Project Inspector 

Proposed I-77 Interchange with 

Improvements to Paragon Way 

York County,  

South Carolina 

Prepared For: 

South Carolina Department 

of Transportation 

Prepared By: 

Three Oaks Engineering, Inc. 

1022 State Street, Building 2 

Cayce, SC 29033 

FEBRUARY 2020 



 

 
 

EXECUTIVE SUMMARY 

 
The following noise assessment has been prepared in compliance with Title 23 of the Code of 
Federal Regulations, Part 772 (23 CFR Part 772), and will be provided by South Carolina 
Department of Transportation (SCDOT) to local officials in an attempt to prevent future impacts 
from traffic noise. 
 

The proposed project is located in York County, South Carolina. The project involves construction 
of a new interchange associated with the proposed development for the Carolina Panthers 
practice/training facilities and headquarters, as well as additional mixed-use development. 
 
The TNM 2.5 Noise Model was used to analyze the existing condition (2020) and the Design Year 
(2043) No-build and Build Alternative based on preliminary design. Consistent with SCDOT policy, 
noise measurements were conducted along I-77 in the vicinity of the proposed interchange.  These 
noise measurements are used to validate the existing noise model and to determine the 
background level for determining substantial increase impacts. 
 
York County was contacted to obtain approved building permits within the noise study area.  The 
York County Planning & Zoning Department provided no approved building permits for new 
structures within the noise study area.  
 
The TNM 2.5 modeling results indicated that four commercial receivers would have noise levels 
that approach or exceed the Noise Abatement Criteria (NAC) for its respective land use for the 
Design Year (2043) Build Alternative. Noise abatement was therefore considered for the proposed 
project. As a result of the noise abatement analysis, there were no feasible and reasonable 
solutions to mitigate for the noise according to the SCDOT Traffic Noise Abatement Policy.  
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I. INTRODUCTION AND PROJECT DESCRIPTION 
 
The following noise analysis has been prepared in compliance with Title 23 of the Code of 
Federal Regulations, Part 772 (23 CFR Part 772), and will be provided by South Carolina 
Department of Transportation (SCDOT) to local officials in an attempt to prevent future 
impacts from traffic noise.  The current SCDOT Traffic Noise Abatement Policy, dated 
October 2019, was followed to analyze the potential noise impacts and mitigation as 
necessary. A Noise Analysis Work Plan was developed to outline the steps to be taken for 
the detailed noise analysis and was approved by SCDOT (Appendix A).  
 
A. Proposed Project Description and Existing Facility  

The Project Area is located along Interstate 77 (I-77), south of Eden Terrace, and east 
of Mt. Gallant Road approximately 2.5 miles northeast of Rock Hill in York County, 
South Carolina (Figure 1). This project includes the construction of a new interchange 
associated with the proposed development for the Panthers practice/training facilities 
and headquarters, as well as additional mixed-use development. The proposed 
project calls for a partial cloverleaf interchange that would be located approximately 
1.1 miles south of I-77 Exit 82 (U.S. Highway 21) and approximately 1.3 miles north of 
I-77 Exit 79 (SC Highway 122/Dave Lyle Boulevard). A connecting road east to Paragon 
Way, Keep Pounding Blvd, and an entrance road from Eden Terrace, Hutchison Rd, are 
also proposed. Typical sections of the proposed project are provided in Appendix B.  

 
 

B. Existing Land Uses 
Land use to the west of I-77 is mainly comprised of undeveloped forestland with a few 
residential houses in the northwest portion of the Project Area. Land use to the east of 
I-77 include commercial businesses and light industrial companies.   

 
The proposed project is located within York County, South Carolina. The York County 
Planning & Zoning Department provided no approved building permits for new 
structures within the noise study area.   
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II. ANALYSIS METHODOLOGY 
 

A. Model Used and Assumptions 
Federal Highway Administration (FHWA) Traffic Noise Model (TNM 2.5) was used to 
predict existing and future noise levels.  Applicable model features, such as shoulders, 
sidewalks, and flow control on ramps were added to the analysis to provide accurate 
sound level results.  

 
B. Traffic Data  

Traffic data (and design files) for the proposed project were provided by Kimley-Horn. 
The traffic report included peak hour volumes for the existing year (2020) and Design 
Year (2043) that included fleet mix percentages and speed limits. The posted speed 
limit of 60 miles per hour (mph) was used for I-77. Eden Terrace, Corporate Blvd, and 
Paragon Way were modeled at 35 mph.  The proposed interchange was modeled at 45 
mph on the ramps, 35 mph on Keep Pounding Blvd, and 25 mph on Hutchison Road. 
(Appendix C).   
 

C. Receptor Locations 
Sensitive receivers and/or land use types were first identified using aerial photography 
and street level views from http://maps.google.com, then field verified. Receivers were 
modeled in areas of frequent human use. Exterior usage receiver categories that are 
potentially impacted by the proposed project include FHWA-developed Noise 
Abatement Criteria (NAC) categories B, C, and E (refer to Table 1). NAC category F are 
developed lands that are not sensitive to highway traffic noise. There is no impact 
criteria for the land use facilities in NAC F and no analysis of noise impacts is required. 
Figure 2 shows all the receptors evaluated for this project.  
 

D. Field Measurements  
Noise field measurements were taken at two different locations along I-77, shown in 
Figure 2. Noise measurements were taken on Friday, January 17, 2020 from 3:30 – 4:30 
PM during peak hour free flowing traffic.  These were performed in accordance with 
the FHWA publication “Measurement of Highway-related Noise.”   
 
Vehicles were counted and the type of vehicles were noted during the field 
measurements.  Meteorological conditions and local features were noted for each site.  
Table 2 summarizes the information for the ambient noise field measurements and 
Appendix D contains the field measurement data sheets.  
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Table 1: 23 CFR Part 772, Table 1 Noise Abatement Criteria (NAC) Hourly A Weighted Sound Level in 
Decibels (dB(A)) 

Activity 
Category Leq (h)\1,2\ L10 (h) \1,2\ Evaluation 

Location Description of Activity Category 

A 57 60 Exterior 

Lands on which serenity and quiet are of 
extraordinary significance and serve an important 
public need and where the preservation of those 
qualities is essential if the area is to continue to 
serve its intended purpose. 

B\3\ 67 70 Exterior Residential. 

C\3\ 67 70 Exterior 

Active sport areas, amphitheaters, auditoriums, 
campgrounds, cemeteries, day care centers, 
hospitals, libraries, medical facilities, parks, picnic 
areas, places of worship, playgrounds, public 
meeting rooms, public or nonprofit institutional 
structures, radio studios, recording studios, 
recreation areas, Section 4(f) sites, schools, 
television studios, trails, and trail crossings. 

D 52 55 Interior 

Auditoriums, day care centers, hospitals, libraries, 
medical facilities, places of worship, public meeting 
rooms, public or nonprofit institutional structures, 
radio studios, recording studios, schools, and 
television studios. 

E \3\ 72 75 Exterior 
Hotels, motels, offices, restaurants/bars, and other 
developed lands, properties or activities not 
included in A-D or F. 

F -- -- -- 

Agriculture, airports, bus yards, emergency services, 
industrial, logging, maintenance facilities, 
manufacturing, mining, rail yards, retail facilities, 
shipyards, utilities (water resources, water 
treatment, electrical), and warehousing. 

G -- -- -- Undeveloped lands that are not permitted. 

SOURCE: 23 CFR Part 772 
\1\ Either Leq(h) or L10(h) (but not both) may be used on a project. 
\2\ The Leq(h) and L10(h) Activity Criteria values are for impact determination only and are not design 
standards for noise abatement measures. 
\3\ Includes undeveloped lands permitted for this activity category. 
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Table 2: Field Data Count and Classification Summary 

Site Time Period 
Hourly Traffic Based on Concurrent Traffic Counts 

Measured Leq I-77 Northbound Lanes I-77 Southbound Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 

#1   3:36 – 3:51 
pm 

 731 12 29 0 0 918 15 24 1 1 

52.1 

Eden Terrace Eastbound Lanes Eden Terrace Westbound Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 

 43 3 2 0 0 52 0 3 0 0 
Corporate Blvd NB Lanes Corporate Blvd SB Lanes 

Autos MT HT Bus MC Autos MT HT Bus MC 
 8 0 3 0 0 3 2 1 0 0 

Paragon Way NB Lanes Paragon Way SB Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 

25 0 1 0 0 2 0 1 0 0 

Site Time Period 
Hourly Traffic Based on Concurrent Traffic Counts 

Measured Leq I-77 Northbound Lanes I-77 Southbound Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 

 #2 3:36 – 3:51 
pm  

704  8 33 1 1 940 12 21 1 1 

65.5 

Eden Terrace Eastbound Lanes Eden Terrace Westbound Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 
248  4 12 0 0 240 8 12 0 0 

Corporate Blvd NB Lanes Corporate Blvd SB Lanes 
Autos MT HT Bus MC Autos MT HT Bus MC 

 20 8 8 0 0 15 8 12 0 0 
Paragon Way NB Lanes Paragon Way SB Lanes 

Autos MT HT Bus MC Autos MT HT Bus MC 
140 0 2 0 0 20 0 8 0 0 

MT = Medium Trucks HT = Heavy Trucks MC = Motorcycles 
NOTES: 

 

E. Model Validation 
Using the noise field measurements shown in Table 2, the TNM 2.5 model was 
validated per the requirements in 23 CFR §772.11(d)(2).  Leq is defined as the 
equivalent steady-state sound level which, in a stated period of time contains the same 
acoustic energy as the time-varying sound level during the same time period, with 
Leq(h) being the hourly value of Leq.  Table 3 compares the measured Leq versus 
modeled Leq for the sites during the measurement period. Based on SCDOT Policy, if 
the measured and modeled Leq are within 3 dBA, the model is validated. Table 3 shows 
that the difference between the modeled and measured Leq, where applicable, was ≤ 
3.0 dBA at the sites; therefore, the model is validated. 

 

 
 

 
  

Table 3: Comparison of Measured Leq to TNM 2.5 Modeled Leq  

Location 
Measured 

Leq 
Modeled 

Leq 
Difference 

Site #1  52.1 52.3 +0.2 

Site #2 65.5 68.3 +2.8 
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III. TRAFFIC NOISE IMPACTS 
 
FHWA has developed noise abatement criteria and procedures in 23 CFR Part 772, as 
shown in Table 1, that states that traffic noise impacts occur when either: 

1) The projected highway traffic noise levels approach or exceed the noise 
abatement criteria in 23 CFR 772. SCDOT defines “Approach” as within 1 dBA 
of the FHWA noise abatement criteria for the applicable land use category; or, 

2) The predicted traffic noise levels substantially exceed the existing noise levels 
by ≥ 15 dBA. 

 
The TNM 2.5 model results for the existing condition, and the 2043 design year No-Build 
and Preferred Alternative can be found in Table 4.  No receivers would have a substantial 
increase impact for the 2043 Preferred Alternative.   

 
A. Modeled and/or Measured Existing Year Noise Levels 

In the existing condition (2020), there are no receivers that have noise levels that 
approach or exceed the NAC criterion for its respective land use.   
 

B. Modeled Design Year (2043) No-Build Alternative Noise Levels 
There are four commercial receivers that would have noise levels that approach or 
exceed the NAC criterion for its respective land use. 
 

C. Modeled Design Year (2043) Build Alternative 1 Noise Levels 
There are four commercial receivers that would have noise levels that approach or 
exceed the NAC criterion for its respective land use.  
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Table 4: Existing 2020 and Future 2043  Sound Levels 

Receptor 
# 

Existing 
2020 

2043 
No 

Build 

2043 
Build 

Increase 
over 

Existing 

Future 
NAC 

Impact? 

SCDOT 
Approach 

NAC 

Land 
Use 

1 59 61.5 61.3 2.3 N 71 E 
2 61 63.4 63.8 2.8 N 71 E 
3 58.4 60.7 60.7 2.3 N 71 E 
4 57.5 60 65.2 7.7 N 66 B 
5 58 60.6 65.8 7.8 N 66 B 
6 58 60.6 65.6 7.6 N 66 B 
7 57.7 60.2 65.2 7.5 N 66 B 
8 57.3 59.8 64.3 7.0 N 66 B 
9 66.1 68.5 68.5 2.4 N 71 E 

10 67.1 69.6 69.6 2.5 N 71 E 
11 66.2 68.7 69 2.8 N 71 E 
12 68.5 71 71.6 3.1 Y 71 E 
13 69.2 71.7 72.5 3.3 Y 71 E 
14 69.1 71.6 72.1 3.0 Y 71 E 
15 69.9 72.4 72.6 2.7 Y 71 E 
16 61.2 63.8 63.4 2.2 - - F 
17 55.4 61.3 57.9 2.5 - - F 
18 55.7 62.5 57.2 1.5 - - F 
19 58.1 65.8 61.3 3.2 - - F 
20 59.8 62.6 69.3 9.5 - - F 
21 63.3 65.8 67.9 4.6 N 71 E 

IV. FEASIBLE AND RESONABLE CONSIDERATION OF ABATEMENT

Since there are receivers that would be impacted by the noise from the Design Year (2043)
Build Alternative, abatement measures were considered for the proposed project.

When considering noise abatement measures, primary consideration shall be given to
exterior areas where frequent human use occurs. Since South Carolina is not part of the
FHWA-approved Quiet Pavement Pilot Program, the use of quieter pavements was not
considered as an abatement measure for the proposed project. In addition, the planting of
vegetation or landscaping was not considered as a potential abatement measure since it is
not an acceptable Federal-aid noise abatement measure due to the fact that only dense
stands of evergreen vegetation planted 100 feet deep will reduce noise levels. In
accordance with 23 CFR §772.13(c), the following measures were considered and
evaluated as a means to reduce or eliminate the traffic noise impacts:

A. Acquisition of Right-of-Way - The acquisition of rights-of-way to mitigate the noise
levels at the affected site would result in disruptive relocations.
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B. Traffic Management - Measures such as exclusive lane designations and signing for 
prohibition of certain vehicle type would prevent the project from serving its intended 
purpose, such as moving people, goods and services. 

C. Alteration of Horizontal and Vertical Alignments - Alignment modifications as a means 
of noise abatement would result in disruptive relocations for this project and would 
not be cost effective. 

D. Acquisition of real property or interests therein (predominately unimproved property) 
to serve as a buffer zone to preempt development - Adequate property is not available 
to create an effective buffer zone between the proposed roadway and the impacted 
receivers. 

E. Noise insulation of public use or nonprofit institutional structures – There are no 
facilities within the study area that would benefit from noise insulation. 

F. Noise Barriers - Among the most common noise barriers are earthen berms and 
freestanding walls. The optimum situation for the use of free-standing noise barriers is 
when a dense concentration of impacted receivers lies directly adjacent to and parallel 
with the highway right-of-way. In these instances, one barrier can protect many people 
at a relatively low cost per impacted site.  

When considering abatement, the SCDOT Noise Policy Guidelines state that noise 
abatement measures must be both feasible and reasonable. The feasibility and 
reasonableness of a noise barrier is determined by the following factors for 
Feasibility and Reasonableness. 

 
1. Feasibility: 
There are two mandatory feasibility factors that must be met for a noise abatement 
measure to be considered reasonable. The two mandatory factors must collectively 
be achieved in order for a noise abatement measure to be deemed reasonable. 
Failure to achieve any one of the factors will result in the noise abatement measure 
being deemed not feasible.  
 
a. Acoustic Feasibility - It is SCDOT’s policy that a noise reduction of at least 5 dBA 
must be achieved for at least 75 percent of impacted receivers for the noise 
abatement measure to be acoustically feasible. If this goal is not met, then 
abatement is determined not to be feasible and no further analysis is required. 
 
b. Engineering Feasibility - Feasibility also includes engineering considerations. The 
ability to achieve noise reduction may be limited by engineering considerations 
such as the topographical features of the area, safety, drainage, utilities, 
maintenance and access. In addition, due to constructability constraints, the height 
of the noise abatement measure cannot exceed 25 feet. 
 
2. Reasonableness: 
There are three mandatory reasonable factors that must be met for a noise 
abatement measure to be considered reasonable. The three mandatory reasonable 
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factors must collectively be achieved in order for a noise abatement measure to be 
deemed reasonable. Failure to achieve any one of the reasonable factors will result 
in the noise abatement measure being deemed not reasonable.  
 
a. Noise Reduction Design Goal - It is SCDOT’s policy that a noise reduction of at 
least 8 dBA must be achieved for 80% of those receivers determined to be in the 
first two building rows and considered benefited. Please note that the first two 
building rows will only be applicable if they are within 500 feet from the edge of 
pavement noise source. If the design goal is not met, then abatement is determined 
not to be reasonable and no further analysis is required. 
 
b. Cost Effectiveness - The allowable cost of the abatement will be based on $35.00 
per square foot. This allowable cost is based on actual construction costs on recent 
SCDOT projects. This construction cost will be divided by the number of benefited 
receivers. If the cost per benefited receiver is less than $30,000 then the barrier is 
determined to be cost effective.  
 
c. Viewpoints of the Property Owners and Residents of the Benefited Receivers – If 
the noise reduction design goal and cost-effective criteria are met, SCDOT shall 
solicit the viewpoints of all of the benefited receivers and document a decision on 
either desiring or not desiring the noise abatement measure. The viewpoints will 
be solicited as part of the public involvement process through a voting procedure 
if a barrier is proposed.  The voting ballot will explain that the noise abatement shall 
be constructed unless a majority (greater than 50% of the benefited receivers) of 
votes not desiring noise abatement is received. For non-owner occupied benefited 
receivers, both the property owner and the renter may vote on whether the noise 
abatement is desired.  
 
For this noise analysis, the mitigation analysis determined that all the barriers 
either did not meet the design goal or the cost effectiveness criteria. Therefore, the 
voting process of the benefited property owners is not applicable. 
 
3. Noise Abatement Analysis:  
Barrier 1 was evaluated to abate noise impacts to four businesses along Corporate 
Boulevard. The addition of a noise barrier would achieve overall feasibility 
requirements as well as meet the noise reduction goal.  Based on SCDOT policy for 
estimating barrier costs at $35/ square foot, the cost per benefited receiver would 
be $193,383.75. This cost per benefitted receiver exceeds the SCDOT allowable 
cost of $30,000 and therefore, is not reasonable. 

 
Barrier descriptions are shown in Table 5. Table 6 includes a summary of the barrier 
evaluations. The SCDOT Feasible and Reasonable Worksheets are located in 
Appendix E. Overall, as a result of the noise abatement analysis, there were no 
feasible and reasonable solutions to mitigate for the predicted noise impacts 
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according to the SCDOT Traffic Noise Abatement Policy. Therefore, there are no 
noise barriers proposed to be carried forward to the construction phase. 
 
 

Table 5: Barrier Descriptions 

 
Name 

 
Type 

Heights along Barrier  
Length (ft) 

 
Area (sq ft) Min (ft) Avg (ft) Max (ft) 

Barrier 1 W 19 21.28 23 1039 22,101 
 

Table 6: Barrier Evaluation Summary 

Barrier Receiver 
Number 

Acoustically 
Feasible? 

(Y/N) 

Engineering 
Feasibility? 

(Y/N) 

Overall 
Feasible? 

(Y/N) 

Meets Noise 
Reduction 

Goal? (Y/N) 

Is Barrier Cost 
Effectiveness? 

(Y/N) 

Overall 
Reasonable? 

(Y/N) 
Conclusion 

B1 12-15 Y Y Y Y N N 
Feasible, but not 

reasonable 

 
V. FINDINGS AND RECOMMENDATIONS 

 
Overall, there were four receivers impacted in the project study area for the 2043 design 
year Build Alternative condition. As a result, noise abatement analysis was warranted 
according to the SCDOT Traffic Noise Abatement Policy.  None of the barrier analyses 
results met both of the feasible and reasonable criteria as per the SCDOT Traffic Noise 
Abatement Policy. 
 

VI. CONSTRUCTION NOISE 

If the Build Alternative is chosen, temporary increases in noise levels would occur during 
the time period that construction takes place. Noise levels due to construction, although 
temporary, can impact areas adjacent to the project. The major noise sources from 
construction would be the heavy equipment operated at the site. However, other 
construction site noise sources would include hand tools and trucks supplying and 
removing materials 
 
Typical noise levels generated by different types of construction equipment are presented 
in Table 7.  Construction operations are typically broken down into several phases including 
clearing and grubbing, earthwork, erection, paving and finishing. Although these phases 
can overlap, each has their own noise characteristics and objective. 
 
SCDOT’s “2007 Standard Specifications for Highway Construction” includes various 
references to construction noise, including Sections 107.6-paragraph 3, 606.3.1.6.3-
paragraph 1, 607.3.1.6.3-paragraph 1, 607.3.2.6.3-paragraph 1, and 702.4.15-paragraph 3. 
The SCDOT specifications cited above are generalized for nuisance noise avoidance. 
Detailed specifications suggested for consideration for inclusion in the proposed project’s 
construction documents may consist of the following: 
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• Construction equipment powered by an internal combustion engine shall be 
equipped with a properly maintained muffler. 

• Air compressors shall meet current USEPA noise emission exhaust standards. 
• Air powered equipment shall be fitted with pneumatic exhaust silencers. 
• Stationary equipment powered by an internal combustion engine shall not be 

operated within 150 feet of noise sensitive areas without portable noise 
barriers placed between the equipment and noise sensitive sites. Noise 
sensitive sites include residential buildings, motels, hotels, schools, churches, 
hospitals, nursing homes, libraries and public recreation areas. 

• Portable noise barriers shall be constructed of plywood or tongue and groove 
boards with a noise absorbent treatment on the interior surface (facing the 
equipment).  

• Powered construction equipment shall not be operated during the traditional 
evening and/or sleeping hours within 150 feet of a noise sensitive site, to be 
decided either by local ordinances and/or agreement with the SCDOT. 

Table 7: Leq Noise Level (dBA) at 50 Feet for 
Construction Equipment 

Equipment dBA Leq @ 50 feet 
Earth Moving:   
Front Loader 79 
Back Hoe 85 
Dozer 80 
Tractor 80 
Scraper 88 
Grader 85 
Truck 91 
Paver 89 
Materials Handling:   
Concrete Mixer 85 
Concrete Pump 82 
Crane 83 
Derrick 88 
Stationary:   
Pump 76 
Generator 78 
Compressor 81 
Impact:   
Pile Driver 100 
Jackhammer 88 
Rock Drill 98 
Other:   
Saw 78 
Vibrator 76 
SOURCE: Grant, Charles A. and Reagan, Jerry, A., Highway 

Construction Noise: Measurement, Prediction and 
Mitigation 
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VII. COORDINATION WITH LOCAL OFFICIALS 
 
SCDOT has no authority over local land use planning and development. SCDOT can only 
encourage local officials and developers to consider highway traffic noise in the planning, 
zoning and development of property near existing and proposed highway corridors. The 
lack of consideration of highway traffic noise in land use planning at the local level has 
added to the highway traffic noise problem which will continue to grow as development 
continues adjacent to major highway long after these highways were proposed and/or 
constructed. 
 
In order to help local officials and developers consider highway traffic noise in the vicinity 
of proposed Type I project, SCDOT will inform them of the predicted future noise levels 
and the required distance from such projects needed to ensure that noise levels remain 
below the SCDOT approach criteria of the FHWA NAC for each type of land use per 23 CFR 
§772.17. The contour distances to the 66 and 71 dBA sound levels are shown in Table 8. 
Please note that the values in the table do not represent predicted levels at every location 
at a particular distance back from the roadway. Sound levels will vary with changes in 
terrain and will be affected by the shielding of objects such as buildings. 
 

Table 8: Contour Distances (dBA) 

NAC Land Use Impact Contour 
Worst-Case Approximate 

Distance from Edge of 
Nearest Travel Lane  

Category B & C 

66 dBA 180 Feet (Residential, outdoor 
recreation facilities, churches, 

schools, hospitals, etc. 
Category E 

71 dBA 150 Feet (Hotels, motels, offices, 
restaurants/bars, and other 
developments/activities not 
included in the other NAC's) 

SOURCE: Three Oaks Engineering, February, 2020 
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Project Description 
The South Carolina Department of Transportation (SCDOT) proposes to install a new system interchange 
on I-77 near mile marker 80 in York County. The project includes installing the interchange and associated 
entrance and exit ramps.  In addition, a widening of Paragon Way to tie into Celriver Road may be required. 

The purpose of the Noise Analysis Work Plan (NAWP) is to outline the steps to be taken for the detailed 
noise analysis, including methodologies and assumptions that may be appropriate.  

Noise Study Area 
In accordance with SCDOT Policy, the initial study area for the traffic noise assessment was established by 
extending 500-feet from the proposed project improvements in all directions. The study area extends 
approximately 2500 feet east and west of I-77 and approximately half of a mile north and south of mile 
marker 80 (Figure 1).   

Identification of Noise Sensitive Receivers 
Figure 2 identifies all receptors within the study area, as well as the noise abatement criteria (NAC) 
associated with each receptor. Noise sensitive land uses within the study area include single-family 
residences (Category B); offices and businesses (Category D). Land uses that are not noise-sensitive within 
the project area include warehousing (Category F). 

Proposed Noise Measurement Locations 
Field measurements will be conducted near existing receptors within the study area that may be affected 
by the proposed action (Figure 2). Two noise measurement sites are proposed, the first measurement site 
represents businesses along I-77 and will be taken 75 feet from nearest edge of pavement of I-77 
northbound. The second measurement site represents residences that may be impacted by the proposed 
new alignment.  

To accurately document vehicle counts along roads that cannot be seen from the noise measurement site, 
someone will be stationed at each road within the study area to count vehicles. Vehicle counts will be taken 
along I-77, Corporate Blvd, Paragon Way and Eden Terrace (Figure 2).  

Traffic Data 
Waiting on Traffic Information from Project Team. Peak hour traffic will be used if the level of service 
(LOS) is C or better. If peak hour is LOS D or worse, then free flow LOS C conditions will be used.  
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Proposed Project Schedule 
Task Date 
Submit NAWP to SCDOT 12/20/2019 
SCDOT Review & Approval of NAWP 12/27/2019 
Traffic Information to 3Oaks 1/3/2020 
Field Measurements Complete 1/6-1/10/2020 
Existing Model Complete 1/10/2020 
Validate Existing Model 1/17/2020 
Build & No-Build Models Complete 1/24/2020 
Evaluation of Impacts 1/31/2020 
Draft Noise Report Complete 2/14/2020 
Internal QA/QC Complete 2/28/2020 
Submit to SCDOT 2/28/2020 
SCDOT Review 2/28-3/13/2020 
Revise per SCDOT Comments 3/16-3/20/2020 
Submit to FHWA 3/20/2020 
FHWA Review 3/23-4/3/2020 
Revise per FHWA comments 4/6-4/10/2020 
Submit Final  4/10/2020 
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APPENDIX B

Typical Sections
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Speed Speed Speed Speed
Lane Width Lane Width Lane Width Lane Width
Directional Split Directional Split Directional Split Directional Split

Northbound Southbound Northbound Southbound Eastbound Westbound Northbound Southbound

Vehicle Mix Vehicle Mix

98.4% Autos +  0.7% 
Medium Trucks + 0.9 
Heavy Trucks

96.1% Autos +  1.8% 
Medium Trucks +    2.1 
Heavy Trucks Vehicle Mix

99% Autos +  1 % 
Medium Trucks + 
0% Heavy Trucks

98.7% Autos +  1% 
Medium Trucks +   0.3 
Heavy Trucks Vehicle Mix

56% Autos + 
22% Medium 
Trucks + 22% 
Heavy Trucks

43% Autos + 
23% Medium 
Trucks + 34% 
Heavy Trucks

Peak Hour 3,450 4,180 Peak Hour 550 560 Peak Hour 300 310 Peak Hour 36 35

Autos (per lane) 768 930 Autos (per lane) 541 538 Autos (per lane) 297 306 Autos (per lane) 20 15
Medium Trucks (per 
lane) 17 21 Medium Trucks (per lane) 4 10

Medium Trucks (per 
lane) 3 3 Medium Trucks (per lane) 8 8

Heavy Trucks (per two 
outside lanes) 155 188 Heavy Trucks (per lane) 5 12

Heavy Trucks (per 
lane) 0 1 Heavy Trucks (per lane) 8 12

Speed Speed Speed Speed
Lane Width Lane Width Lane Width Lane Width
Directional Split Directional Split Directional Split Directional Split

Northbound Southbound Northbound Southbound Eastbound Westbound Northbound Southbound

Vehicle Mix Vehicle Mix

98.4% Autos +  0.7% 
Medium Trucks + 0.9 
Heavy Trucks

96.1% Autos +  1.8% 
Medium Trucks +    2.1 
Heavy Trucks Vehicle Mix

99% Autos +  1 % 
Medium Trucks + 
0% Heavy Trucks

98.7% Autos +  1% 
Medium Trucks +   0.3 
Heavy Trucks Vehicle Mix

56% Autos + 
22% Medium 
Trucks + 22% 
Heavy Trucks

43% Autos + 
23% Medium 
Trucks + 34% 
Heavy Trucks

Peak Hour 6,190 7,410 Peak Hour 1080 1340 Peak Hour 490 500 Peak Hour 70 56

Autos (per lane) 1,377 1,649 Autos (per lane) 1,063 1,288 Autos (per lane) 485 494 Autos (per lane) 32 24
Medium Trucks (per 
lane) 31 37 Medium Trucks (per lane) 8 241

Medium Trucks (per 
lane) 5 5 Medium Trucks (per lane) 13 13

Heavy Trucks (per lane) 279 333
Heavy Trucks (outside 
lane) 10 281

Heavy Trucks (per 
lane) 0 2 Heavy Trucks (per lane) 13 19

60 mph

2020 Existing Traffic
Corporate Blvd

35 mph
2 lanes at 12 feet
By Traffic Count

Source: Based on traffic counts during field measurements

By Traffic Count

Source: Kimley-Horn 2020

35 mph

Source: Kimley-Horn 2020

TNM Traffic Data - Project Inspector

2020 Existing Traffic
Paragon Way 

35 mph
2 lanes at 12 feet

35 mph
2 lanes at 12 feet

2020 Existing Traffic 

8 lanes at 12 feet

I-77 Mainline
2020 Existing Traffic

Eden Terrace
60 mph

Source: Kimley-Horn 2020

2043 Future Traffic
Eden Terrace

Source: Kimley-Horn 2020

2 lanes at 12 feet
By Traffic Count

2043 Future Traffic
Paragon Way 

35 mph
2 lanes at 12 feet
By Traffic CountBy Traffic Count

Source: Kimley-Horn 2020

2043 Future Traffic

Source: A growth rate of 2% was used to predict future traffic 
based on guidance from Kimley-Horn

By Traffic Count

Source: Kimley-Horn 2020

8 lanes at 12 feet

I-77 Mainline

By Traffic Count

Corporate Blvd
35 mph

2 lanes at 12 feet

2043 Future Traffic

89% Autos + 2% Medium Trucks +        9% 
Heavy Trucks

By Traffic Count

89% Autos + 2% Medium Trucks +        9% 
Heavy Trucks
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Speed Speed Speed Speed
Lane Width Lane Width Lane Width Lane Width
Directional Split Directional Split Directional Split Directional Split

Northbound Southbound Northbound Southbound Eastbound Westbound Eastbound Westbound

Vehicle Mix Vehicle Mix Vehicle Mix Vehicle Mix

Peak Hour 380 360 Peak Hour 2130 1900 Peak Hour 1240 1340 Peak Hour 1570 1520

Autos (per lane) 372 353 Autos (per lane) 417 621 Autos (per lane) 243 657 Autos (per lane) 513 497
Medium Trucks (per 
lane) 4 4 Medium Trucks (per lane) 4 6

Medium Trucks (per 
lane) 2 7 Medium Trucks (per lane) 5 5

Heavy Trucks (per lane) 4 4
Heavy Trucks (outside 
lane) 4 6

Heavy Trucks (per 
lane) 2 7 Heavy Trucks (per lane) 5 5

Speed Speed Speed
Lane Width Lane Width Lane Width
Directional Split Directional Split Directional Split

Eastbound Westbound Eastbound Westbound Vehicle Mix

Vehicle Mix Vehicle Mix

Peak Hour 2140 1150 Peak Hour 430 350 Peak Hour
Autos (per lane) 1,049 564 Autos (per lane) 421 343 Autos (per lane)

Medium Trucks (per 
lane) 11 6 Medium Trucks (per lane) 4 4

Medium Trucks (per 
lane)

Heavy Trucks (per lane) 11 6 Heavy Trucks (per lane) 4 4
Heavy Trucks (per 
lane)

TNM Traffic Data - Project Inspector

98% Autos + 1% Medium Trucks +           1% 
Heavy Trucks

2043 Future Traffic 2043 Future Traffic 2043 Future Traffic

98% Autos + 1% Medium Trucks +           
1% Heavy Trucks

25 mph 25 mph 35 mph

Access Road (Hutchison Road) from Eden 
Terrace Panthers Parkway

Keep Pounding Blvd (West of Hutchison 
Rd)

By Traffic Count By Traffic Count By Traffic Count
2 lanes at 12 feet 8 lanes at 12 feet 7 lanes at 12 feet

98% Autos + 1% Medium Trucks +        1% 
Heavy Trucks

98% Autos + 1% Medium Trucks +           1% 
Heavy Trucks

2043 Future Traffic

Ramp 1 Ramp 2 Ramp 3 Ramp 4 
45 mph 45 mph 45 mph 45 mph

2 lanes at 12 feet 2 lanes at 12 feet 1 lane at 12 feet 2 lanes at 12 feet
Traffic Model Traffic Model Traffic Model Traffic Model

98% Autos + 1% Medium Trucks +        1% 
Heavy Trucks

98% Autos + 1% Medium Trucks +        
1% Heavy Trucks

98% Autos + 1% Medium Trucks +           
1% Heavy Trucks

98% Autos + 1% Medium Trucks + 1% 
Heavy Trucks

I-77 SB Off Ramp  I-77 NB On Ramp I-77 NB Off Ramp I-77 SB On Ramp

2060 1940 890 1440
1,009 951 872 706

10 10 9 7

10 10 9 7
Source: Kimley-Horn 2020Source: Kimley-Horn 2020 Source: Kimley-Horn 2020

2043 Future Traffic

2043 Future Traffic 2043 Future Traffic

Keep Pounding Blvd (between 
Panthers Pkwy and Hutchison 

Keep Pounding Blvd (between Panthers 
Pkwy and I-77 Ramps)

Keep Pounding Blvd (between I-77 Ramps 
and Paragon)

Source: Kimley-Horn 2020

35 mph

35 mph 35 mph

6 lanes at 12 feet

Source: Kimley-Horn 2020 Source: Kimley-Horn 2020 Source: Kimley-Horn 2020

By Traffic Count

98% Autos + 1% Medium Trucks +           
1% Heavy Trucks

4 lanes at 12 feet 2 lanes at 12 feet
By Traffic Count By Traffic Count

98% Autos + 1% Medium Trucks +           1% 
Heavy Trucks
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THE	ECONOMIC	IMPACT	OF	THE	CAROLINA	PANTHERS	ON	SOUTH	CAROLINA	

Date:	November	21,	2019	
Prepared	by:	Joseph	Von	Nessen,	Ph.D.	

	
EXECUTIVE	SUMMARY	

The	Carolina	Panthers	are	currently	considering	a	proposed	development	of	a	234-acre	master	
planned	community	in	Rock	Hill,	South	Carolina.	This	development	would	include	a	practice	
facility,	headquarters	offices,	and	a	sports/entertainment	venue	with	emphasis	on	
retail/entertainment/media	production,	sports	medicine,	hospitality,	employment,	research	&	
development,	residential	dwellings,	indoor	&	outdoor	recreation,	and	open	space	uses	–	all	
connected	via	an	integrated	network	of	streets	and	pedestrian	access.	The	purpose	of	this	memo	
is	to	summarize	the	results	of	an	analysis	designed	to	specifically	estimate	the	economic	impact	
to	South	Carolina	that	would	likely	result	from	this	new	master	planned	community.	All	
projections	and	assumptions	related	to	construction	spending,	hiring,	visitor	attendance,	and	
available	commercial	square	footage	were	provided	by	the	Carolina	Panthers	organization.	
	
The	key	findings	of	this	analysis	are	as	follows:	
	

• If	the	project	moves	forward,	the	Carolina	Panthers	organization	would	invest	an	estimated	
$450	million	towards	the	construction	of	Phase	I	of	the	master	planned	community	in	Rock	Hill	
between	March	2020	and	July	2022,	which	encompasses	the	building	of	an	approximately	
541,700	square	foot	training	facility	&	headquarters.	It	is	projected	that	roughly	$225	million	
(50%)	would	be	spent	in	South	Carolina,	which	would	include	the	direct	hiring	of	over	400	
employees	during	the	peak	construction	period.	
	

• This	$225	million	South	Carolina	investment	would	be	expected	to	generate	a	total	economic	
impact	of	approximately	$314	million	for	the	state	of	South	Carolina	over	the	29-month	
construction	period.	This	figure	reflects	the	dollar	value	representing	all	final	goods	and	
services	produced	in	South	Carolina	that	can	be	attributed	(directly	or	indirectly)	to	this	
construction	activity.	This	impact	would	also	translate	into	an	average	of	527	temporary	jobs	
that	would	be	supported	(directly	or	indirectly)	during	this	timeframe	that	would	pay	a	total	of	
$72	million	in	labor	income.	
	

• The	temporary	economic	impacts	that	result	from	the	aforementioned	construction	would	be	
eventually	followed	by	more	permanent	Phase	I	impacts	associated	with	the	ongoing	
operations	of	the	training	facility	&	headquarters.	These	operations	would	be	projected	to	
generate	an	annual	economic	impact	of	approximately	$75	million	for	the	state	of	South	
Carolina	along	with	approximately	371	jobs.	

	
• The	implementation	of	Phase	II	of	the	234-acre	master	planned	community	would	take	place	

over	a	seven-year	timeframe.	Upon	completion,	it	would	consist	of	an	additional	approximately	
1.4	million	square	feet	that	would	be	used	for	commercial	business	activities,	including	office	
space,	multi-family	housing	development,	and	hotel	development.	

	
• This	analysis	estimates	that	the	economic	impact	to	South	Carolina	that	would	result	from	the	

additional	approximately	1.4	million	square	feet	of	commercial	space	being	occupied	and	in-
use	would	total	$150	million	annually.	This	impact	would	also	generate	1,423	jobs	for	the	state	
of	South	Carolina,	which	corresponds	to	$65	million	in	labor	income.	



	

	

INTRODUCTION	
The	Carolina	Panthers	are	currently	considering	a	proposed	development	of	a	234-
acre	master	planned	community	in	Rock	Hill,	South	Carolina.	This	development	
would	include	a	practice	facility,	headquarters	offices,	and	a	sports/entertainment	
venue	with	emphasis	on	retail/entertainment/media	production,	sports	medicine,	
hospitality,	employment,	research	&	development,	residential	dwellings,	indoor	&	
outdoor	recreation,	and	open	space	uses	–	all	connected	via	an	integrated	network	
of	streets	and	pedestrian	access.	
	
The	purpose	of	this	analysis	is	to	estimate	the	economic	impact	to	South	Carolina	
that	would	likely	result	from	the	first	two	phases	associated	with	this	new	master	
planned	community.	Phase	I	includes	the	29-month	construction	of	the	
approximately	541,700	square	foot	headquarters	and	training	facility	as	well	as	all	
ongoing	associated	business	operations.	Phase	II	includes	any	and	all	business	
operations	associated	with	the	additional	approximately	1.4	million	square	feet	of	
commercial	space	outlined	in	the	master	plan	that	is	likely	to	be	developed	over	the	
next	seven	years.		
	
The	economic	impacts	encompassing	both	phases	are	described	in	detail	below,	
including	a	review	of	the	primary	results	as	well	as	the	methodology	and	
assumptions	underlying	these	results.	Note	that	all	estimates	in	this	analysis	derive	
from	raw	data	projections	provided	by	the	Carolina	Panthers	organization.		
	
THE	ECONOMIC	IMPACT	OF	THE	MASTER	PLANNED	COMMUNITY	
Economic	Impact:	Phase	I	Site	Construction	
If	the	project	moves	forward,	between	March	2020	and	July	2022	the	Carolina	
Panthers	would	invest	an	estimated	$450	million	to	build	Phase	I	of	a	master	
planned	community.	This	would	consist	of	an	approximately	541,700	square	foot	
headquarters	&	training	facility.	This	construction	activity	would	provide	an	
injection	of	new	dollars	into	the	region	that	represents	a	net	increase	in	demand	–	
and	thus	a	temporary	increase	in	total	economic	activity	for	the	29-month	time	
period	–	that	would	not	exist	otherwise.	More	specifically,	of	the	estimated	$450	
million	total	investment,	the	Panthers	organization	currently	anticipates	it	would	
spend	approximately	$225	million	(50%)	within	the	state	of	South	Carolina,	which	
would	include	the	direct	creation	of	400	in-state	jobs	during	the	peak	of	the	
construction	phase.	Table	1	summarizes	the	Panthers	organization’s	anticipated	
construction-related	investment	and	hiring	associated	with	the	training	facility	
between	2020	and	2022.	
	

Table	1	–	Anticipated	Hiring	and	Spending	Activity	for	Phase	I	Site	Development	
Note:	Estimates	listed	are	annual	averages	for	South	Carolina	

Year	 Total	Direct	
Expenditures	

Total	Direct	
Employment	

2020	 $65,371,429	 271	
2021	 $100,571,429	 417	
2022	 $59,057,142	 245	



	

	

Year	 Total	Direct	
Expenditures	

Total	Direct	
Employment	

Totals	 $225,000,000	 N/A	
	
Although	the	employment	estimates	detailed	in	Table	1	reflect	in-state	job	creation,	
it	is	important	to	note	that	the	Carolina	Panthers	anticipate	that	only	60	percent	of	
this	workforce	would	live	in	South	Carolina.	The	remaining	40	percent	would	likely	
live	in	North	Carolina	and	commute	daily	to	the	Rock	Hill	area	for	work.	As	such,	the	
total	economic	impact	of	these	workers	would	be	significantly	less	than	those	who	
both	live	and	work	in	South	Carolina.	Specifically,	the	impact	of	these	40	percent	
were	modeled	under	the	assumption	that	the	percentage	of	their	wages	that	would	
be	spent	in	South	Carolina	would	be	no	higher	than	that	of	construction	workers	
who	both	live	and	work	in	the	Charlotte	metropolitan	region.	
	
In	order	to	determine	the	total	economic	impact	on	South	Carolina	arising	from	this	
new	construction	activity,	a	detailed	structural	model	(known	as	an	input-output	
model)	of	the	South	Carolina	economy	was	utilized.	This	model	contains	specific	
information	on	economic	linkages	between	different	industries	throughout	the	
state.	It	provides	the	means	to	assess	how	an	initial	round	of	new	spending	activity	
(known	as	the	direct	effect)	can	lead	to	successive	rounds	of	spending	(known	as	the	
multiplier	effect)	resulting	from	both	inter-industry	linkages	between	local	firms	as	
well	as	increases	in	household	spending.	In	order	to	ensure	that	the	uniqueness	of	
local	economic	dynamics	is	considered,	the	input-output	modeling	software	IMPLAN	
is	combined	with	other	customized	regional	forecasting	models	that	were	
developed.	This	allows	for	the	inclusion	of	additional	local	data,	industry	knowledge,	
and	ongoing	economic	growth	trends.	The	total	economic	impacts	arising	from	the	
construction	of	the	training	facility	appear	in	Table	2.1	
	

Table	2	–	Economic	Impact	of	the	Construction	Associated	with	Phase	I	
Year	 Description	 Employment	 Labor	Income	 Total	Impact	

2020	
Direct	Effect	 271	 $12,769,074	 $65,371,427	

Multiplier	Effect	 168	 $8,118,703	 $25,873,946	
Total	Impact	 439	 $20,887,777	 $91,245,373	

-------------------------------------------------------------------------------------------------------------------	

2021	
Direct	Effect	 417	 $19,644,731	 $100,571,427	

Multiplier	Effect	 258	 $12,490,311	 $39,806,070	
Total	Impact	 675	 $32,135,042	 $140,377,497	

-----------------------------------------------------------------------------------------------------------------	

2022	
Direct	Effect	 245	 $11,535,698	 $59,057,142	

Multiplier	Effect	 152	 $7,334,509	 $23,374,757	
Total	Impact	 397	 $18,870,207	 $82,431,899	

-----------------------------------------------------------------------------------------------------------------	
2020-2022	 Total	Impact	 5272	 $71,893,026	 $314,054,769	

																																																								
1 In this analysis, the construction sector was modeled using NAICS code 236220. 
2 This estimate represents the average number of jobs created per year during the construction phase.  



	

	

Between	March	2020	and	July	2022,	the	construction	associated	with	Phase	I	would	
generate	a	total	economic	impact	of	approximately	$314	million	on	the	state	of	
South	Carolina.	This	total	impact	is	estimated	to	create	an	average	of	approximately	
527	temporary	jobs	during	the	29-month	construction	phase	that	would	pay	a	total	
of	$72	million	in	labor	income.	This	employment	figure	would	be	highest	during	
2021	–	the	peak	construction	period	–	at	which	point	the	total	number	of	jobs	
associated	with	all	construction	activity	(including	both	direct	employment	and	all	
additional	employment	resulting	from	the	economic	multiplier	effect)	would	
increase	to	675.	
	
Economic	Impact:	Permanent	Operations	Associated	with	Phase	I	and	Phase	II	
The	temporary	economic	impacts	outlined	above	that	result	from	the	construction	
phase	of	the	new	master	planned	community	would	eventually	be	followed	by	more	
permanent	impacts	associated	with	the	ongoing	business	operations	within	all	of	
the	new	facilities	that	are	built.	Specifically,	the	operations	associated	with	Phase	I	
and	Phase	II	of	site	development	would	generate	regular	economic	activity	that	
results	from	(1)	the	operations	of	the	training	facility	&	headquarters	(Phase	I)	and	
(2)	all	ongoing	business	activities	associated	with	the	approximately	1.4	million	
additional	square	feet	of	commercial	office	space,	multi-family	housing	units,	and	
hotel	space	(Phase	II).	Table	3	breaks	down	the	categories	of	business	activity	that	
would	constitute	the	approximately	1.9	million	square	feet	of	commercial	space	
along	with	the	direct	employment	and	payroll	that	is	estimated	to	be	generated	
from	business	activity	that	would	take	place	once	this	real	estate	is	occupied.		
	
Table	3	–	Direct	Employment	and	Payroll	Estimates	Associated	with	Phases	I	and	II	

Development	Phase	 Business	Category	 SQFT	 Direct	FTE	
Employment	

Direct	
Payroll	

Phase	I	 Training	Facility	&	Headquarters	 541,700	 120	 $87.7M	
Phase	II	 R&D/Commerce	Offices	 1,093,519	 1,686	 $82.3M	
Phase	II	 Multi-Family	Housing	 131,211	 10	 $0.2M	
Phase	II	 Hotel	 175,000	 82	 $2.9M	
Totals	 N/A	 1,941,430	 1,898	 $173.1M	
	
Phase	I	Operations:	The	Headquarters	&	Training	Facility	
The	headquarters	&	training	facility	would	generate	an	estimated	120	full-time	
equivalent	(FTE)	South	Carolina	jobs	with	a	corresponding	annual	payroll	of	$87.7	
million.	FTE	refers	to	“full-time	equivalent”	employees.	One	FTE	employee	
represents	the	equivalent	of	one	employee	working	full-time	in	the	region	for	a	
twelve-month	period.		
	
Data	provided	by	the	Carolina	Panthers	shows	that	the	training	facility	and	
headquarters	relocation	would	move	150	employees	(including	players,	coaches,	
and	management	staff)	with	a	combined	annual	payroll	of	$161	million	to	Rock	Hill.	
This	includes	a	player	roster	of	60	that	is	projected	to	reside	in	South	Carolina	for	a	
minimum	of	six	months	each	year	–	which	translates	to	30	FTEs.	Thus,	the	120	FTE	



	

	

jobs	created	derive	from	combining	90	employees	working	full-time	year	round	(90	
FTEs)	with	60	players	working	full-time	for	six	months	each	year	(30	FTEs).	The	
total	payroll	of	these	60	players	is	also	adjusted	to	reflect	a	six-month	period	of	
residence	in	South	Carolina	each	year.	
	
The	economic	impacts	that	would	result	from	this	potential	new	employment	and	
payroll	base	specifically	arise	from	the	payroll	dollars	spent	by	employees	in	the	
South	Carolina	economy	that	generate	an	aggregate	increase	in	demand,	and	thus,	
support	additional	rounds	of	job	and	income	creation.	In	South	Carolina,	households	
in	the	highest	income	brackets	spend	an	average	of	43.9	percent	of	every	dollar	
earned	within	the	state.3	As	such,	approximately	$38.5	million	in	new	spending	
would	be	expected	to	occur	annually	in	South	Carolina	as	a	result	of	the	relocation	of	
the	Carolina	Panthers	training	facility	and	headquarters.		
	
An	additional	component	of	the	direct	economic	impact	of	Phase	I	operations	that	is	
not	captured	in	Table	3	is	the	spending	activity	associated	with	attendees	at	various	
events	at	the	training	facility	that	are	projected	to	occur	each	year.	The	subset	of	
these	attendees	who	would	travel	from	outside	of	South	Carolina	to	attend	these	
events	would	introduce	new	spending	to	the	region	that	would	not	exist	otherwise,	
thus	generating	a	net	increase	in	economic	activity.	Table	4	highlights	data	provided	
by	the	Carolina	Panthers	detailing	potential	annual	events	that	may	occur	at	the	
training	facility	each	year	along	with	the	estimated	total	number	of	maximum	
attendees	based	on	current	projections.	In	sum,	the	direct	economic	impact	of	new	
visitor	spending	in	South	Carolina	associated	with	the	training	facility	was	
estimated	to	be	$3.0	million	annually,	which	is	based	on	data	collected	from	the	
Spartanburg	Convention	and	Visitors	Bureau	and	the	South	Carolina	Department	of	
Parks,	Recreation,	and	Tourism	on	average	travel	patterns	and	spending	habits	of	
North	and	South	Carolina	residents.4	
	
When	combined,	the	total	annual	economic	impact	of	the	headquarters	&	training	
facility	(including	all	impacts	resulting	from	out-of-state	visitors	and	accompanying	
economic	multiplier	effects)	is	estimated	to	be	$75.3	million.	This	is	associated	with	
371	jobs	and	$51.4	million	in	labor	income,	as	shown	below	in	Table	5	(next	page).	

	
Table	4	–	Anticipated	Events	at	Training	Facility	w/	Potential	for	Out-of-State	Visitors			

Event	
Maximum	
Number	of	
Attendees	

Event	Frequency		

1st	Day	of	Training	Camp		 15,000	 1	per	year	
Avg.	Day	of	Training	Camp		 7,000	 3	weeks	per	year	

Level	1	Concert	 2,000	 4	per	year	
Level	2	Concert	 5,000	 2	per	year	

																																																								
3 This percentage is derived from household spending patterns estimated within the South Carolina 
IMPLAN model. 
4 This $3 million impact is a subset of the total impact estimates for the training facility and headquarters as 
reported in Table 5. 



	

	

Phase	II	Operations:	Additional	Commercial	Real	Estate	Space	
The	employment	and	payroll	figures	associated	with	the	approximately	1.4	million	
square	feet	intended	for	the	R&D/Commercial	Offices,	Multi-Family	Housing,	and	
Hotel	categories	were	generated	in	two	steps.	First,	data	were	collected	on	Rock	Hill	
average	rental	rates,	average	national	vacancy	rates,	and	typical	sales	volume	per	
square	foot	for	various	commercial	property	uses.	These	data	were	then	applied	to	
the	square	footage	values	listed	in	Table	3	to	impute	the	annual	sales	volume	that	
would	likely	derive	from	businesses	in	each	category.	Second,	the	annual	
employment	and	payroll	values	in	Table	3	were	estimated	from	these	sales	figures	
using	standard	input-output	models	for	South	Carolina.	For	example,	Table	3	
implies	that	approximately	1.1	million	square	feet	of	R&D/commercial	office	space	
that	houses	professional	service	firms	at	national	occupancy	rates	would	support	an	
average	of	1,686	jobs	each	year	in	South	Carolina	along	with	$82.3	million	in	total	
payroll.5	
	
To	date,	there	is	no	information	on	the	specific	businesses	that	would	locate	in	the	
approximately	1.4	million	square	feet	of	available	commercial	space.	As	such,	there	
is	no	way	of	knowing	exactly	how	much	of	the	business	activity	that	would	operate	
in	this	space	would	be	new	business	activity	recruited	from	outside	of	South	
Carolina	as	opposed	to	business	activity	that	has	simply	relocated	from	elsewhere	
within	the	state.	This	is	a	critically	important	distinction	to	make	because	
businesses	relocating	from	outside	of	the	state	(such	as	from	the	Charlotte	region)	
provide	an	unambiguous	net	gain	to	total	economic	activity	in	South	Carolina,	while	
businesses	relocating	from	within	the	state	would	only	generate	a	net	gain	for	the	
Palmetto	State	if	they	expand	operations	as	part	of	their	move.	The	Carolina	
Panthers	organization	would	target	out-of-state	businesses	to	fill	the	approximately	
1.4	million	square	feet	of	commercial	real	estate	and	expects	that	a	minimum	of	50	
percent	of	this	real	estate	would	be	occupied	by	new	businesses	recruited	from	out-
of-state.	
	
The	total	economic	impact	estimates	of	all	operations	associated	with	Phase	I	and	
Phase	II	appear	below	in	Table	5.	

	
Table	5	–	Economic	Impact	of	the	Operations	Associated	with	Phases	I	and	II	

Development	
Phase	 Description	 Type	 Employment	 Labor	Income	 Total	Impact	

Phase	I	 Training	Facility	
&	Headquarters	

Direct	Effect	 168	 $39,580,645	 $57,571,847	
Multiplier	Effect	 203	 $11,819,739	 $17,729,609	
Total	Impact	 371	 $51,400,384	 $75,301,456	

---------------------------------------------------------------------------------------------------------------------------------------	

Phase	II	 R&D/Commerce	
Offices	

Direct	Effect	 843	 $41,157,854	 $76,450,651	
Multiplier	Effect	 508	 $21,579,401	 $64,682,559	

																																																								
5 All R&D and commercial office space was assumed to contain businesses evenly distributed across 
NAICS codes 54-56; all multi-family housing space was assumed to contain businesses categorized within 
NAICS code 531; all hotel space was assumed to contain businesses categorized within NAICS code 721.  



	

	

Development	
Phase	 Description	 Type	 Employment	 Labor	Income	 Total	Impact	

Total	Impact	 1,351	 $62,737,255	 $141,133,210	
---------------------------------------------------------------------------------------------------------------------------------------	

Phase	II	 Multi-Family	
Housing	

Direct	Effect	 5	 $107,521	 $883,017	
Multiplier	Effect	 4	 $145,766	 $460,197	
Total	Impact	 9	 $253,287	 $1,343,214	

---------------------------------------------------------------------------------------------------------------------------------------	

Phase	II	 Hotels	
Direct	Effect	 41	 $1,460,784	 $4,981,900	

Multiplier	Effect	 22	 $927,717	 $2,849,681	
Total	Impact	 63	 $2,388,501	 $7,831,581	

---------------------------------------------------------------------------------------------------------------------------------------	
Totals	 N/A	 1,794	 $116,779,427	 $225,609,461	

	
In	sum,	it	is	estimated	that	–	upon	the	completion	of	Phase	I	and	Phase	II	–	the	total	
annual	economic	impact	on	the	state	of	South	Carolina	resulting	from	all	projected	
operations	and	events	would	be	nearly	$226	million.	This	is	associated	with	1,794	
jobs	and	over	$116	million	in	labor	income.	
	
		



Appendix M

Project Coordination 
Concurrence Letters



DEPARTMENT OF THE ARMY 
CHARLESTON DISTRICT, CORPS OF ENGINEERS 

69-A HAGOOD AVENUE
CHARLESTON, SOUTH CAROLINA 29403-5107

Regulatory Division 

Mr. Shane Belcher 
South Carolina Division, Federal Highway Administration 
Strom Thurmond Federal Building  
1835 Assembly Street, Suite 1270 
Columbia, South Carolina 29201 

Dear Mr. Belcher: 

The purpose of this letter is to request the Federal Highway Administration (FHWA) 
serve as a “Cooperating Agency” in the preparation of an Environmental Assessment (EA) for 
the project known as Project Inspector.  A Department of the Army permit pursuant to Section 
404 of the Clean Water Act will be required to authorize proposed impacts to waters of the 
United States. 

The U.S. Army Corps of Engineers, Charleston District (Corps) anticipates receiving a 
federal permit application for impacts to waters of the U.S. associated with the proposal to locate, 
build, and operate a new headquarters and sports training facility for a professional football franchise 
in Rock Hill, York County, South Carolina.  The proposed development also anticipates the need 
for an additional interchange or the modification to an existing interchange on I-77 to 
accommodate the additional traffic generated by the project. 

It is our intent to prepare an EA that fully satisfies both the letter and spirit intended by 
the National Environmental Policy Act (NEPA), as well as our own agency regulations at 33 
CFR 320-332.  As stated previously, the applicant’s proposal entails a potential modification to 
the interstate system.  Based on the need to ensure compliance with FHWA’s policy with regard 
to the justification and documentation necessary to substantiate proposed changes in access to 
the interstate system, we believe that your agency’s participation as a “Cooperating Agency” 
pursuant to 40 CFR 1501.6 will help ensure that the EA meets the needs of both agencies.   

The Corps will continue to serve as the “Lead Agency” pursuant to 40 CFR 1501.5.  
Please let us know who will serve as the point of contact for your agency, so we can make 
arrangements to fully integrate FHWA into the NEPA process.  The Corps’ project manager and 
point of contact for this project will be Dr. Richard Darden of my staff.  We look forward to 
working with FHWA during the preparation of the EA for the proposed project.  If you have any 
questions, please contact Dr. Darden at 843-329-8043, toll free at 1-866-329-8187 or by email at 
richard.l.darden@usace.army.mil. 

Sincerely, 

Rachel A. Honderd, PMP 
Lieutenant Colonel, U.S. Army 
Commander and District Engineer 

Digitally signed by Travis G. 
Hughes 
Date: 2019.08.02 11:20:00 
-04'00'



South Carolina 1835 Assembly Street, Suite 1270 
  Columbia, South Carolina 29201

803-765-5411
August 6, 2019 803-253-3989 

   

In Reply Refer To:
HDA-SC

Rachel A. Honderd, PMP
Lieutenant Colonel, U.S. Army 
Commander and District Engineer
Charleston District, Corps of Engineers 
69-A Hagood Avenue 
Charleston, SC 29403-5107 
 
Dear Lieutenant Colonel Honderd: 
 
We are writing to respond to your request for the Federal Highway Administration (FHWA) to 
participate as a cooperating agency during the preparation of the Environmental Assessment 
(EA) for the proposed Project Inspector project.  The proposed project plans to build and operate 
a new headquarters and sports training facility for a professional football franchise in Rock Hill, 
South Carolina. As part of the proposal a new interchange along Interstate 77 (I-77) in York 
County will be evaluated.  The U.S. Army Corps of Engineers (USACE) is the lead federal 
agency for preparing the EA pursuant to section 102(2)(c) of the National Environmental Policy 
Act (NEPA) of 1969 and its implementing regulations contained in 40 CFR Parts 1500 – 1508. 
 
The FHWA hereby accepts your invitation to participate as a cooperating agency.  In particular, 
we will be providing input within our expertise and jurisdiction in the development of the EA 
and traffic analysis for the proposed interchange justification. 
 
Please contact Mr. J. Shane Belcher at 803-253-3187 or jeffrey.belcher@dot.gov should you 
have any comments or questions. 

Sincerely, 
  
  
  
  
      (for) Emily O. Lawton 
 Division Administrator 
 
 
ec: Dr. Richard Darden, USACE Project Manager 
 Mr. Travis Hughes, USACE Regulatory Division Chief 
 Ms. Amanda Heath, USACE Chief, Special Projects Branch 
 Mr. Stephen Brumagin, USACE Regulatory 
 Mr. Chad Long, SCDOT Environmental Division Manager 

J. Shane Belcher
Digitally signed by J. Shane 
Belcher 
Date: 2019.08.06 14:59:58 -04'00'



(Sent via Electronic Mail) December 2, 2019

Lt. Colonel Rachel Honderd, Commander
USACE Charleston District  
69A Hagood Avenue
Charleston, South Carolina 29403-5107

Dear Lt. Colonel Honderd:

NOAA’s National Marine Fisheries Service (NMFS) reviewed the projects described in the 
public notices listed below.  Based on the information in the public notices, the proposed projects
would NOT occur in the vicinity of essential fish habitat (EFH) designated by the South Atlantic 
Fishery Management Council, Mid-Atlantic Fishery Management Council, or the NMFS.  
Present staffing levels preclude further analysis of the proposed work and no further action is 
planned.  This position is neither supportive of nor in opposition to authorization of the proposed 
work.

Notice No. Applicant(s) Notice Date
SAC-2019-00924 SC Department of Commerce

and DT Real Estate Holdco 
LLC; Carolina Panthers

November 26, 2019

SAC-2019-01910 Horry County Government;
Independent Republic 
Heritage Wetland Mitigation
Bank

November 21, 2019

SAC-2015-01080 SCDOT; Carolina Crossroads November 26, 2019

Please note these comments do not satisfy consultation responsibilities under section 7 of the 
Endangered Species Act of 1973, as amended.  If an activity “may effect” listed species or 
critical habitat under the purview of the NMFS, please initiate consultation with the Protected 
Resources Division at the letterhead address.

Sincerely,

for
Virginia M. Fay
Assistant Regional Administrator 
Habitat Conservation Division

WILBER.THOMAS.P
AYSON.1365820186

Digitally signed by 
WILBER.THOMAS.PAYSON.13658
20186 
Date: 2019.12.01 10:16:01 -05'00'







 
 
 
 
 
 
 
 
 

 

January 31, 2020 

 

 

 

 

Amanda L. Heath 

Chief, Special Projects Branch 

Department of the Army 

Charleston District, Corps of Engineers 

69A Hagood Avenue 

Charleston, SC 29403-5107 

 

Re:   Project Inspector (SAC-2019-00924) 

         Cultural Resources Report, Determination of Effect and Request for Concurrence 

        York County, South Carolina 

         SHPO Project No. 19-KL0350 

 

Dear Amanda Heath:   

 

Thank you for your letter of January 23, 2020, regarding the subject-referenced project. We also received 

the draft report, Cultural Resource Investigations Project Inspector Project Area and Mitigation Site 

Chester and York Counties, South Carolina, as supporting documentation for this undertaking. The State 

Historic Preservation Office (SHPO) is providing comments to the U.S. Army Corps of Engineers 

(Corps) pursuant to Section 106 of the National Historic Preservation Act and its implementing 

regulations, 36 CFR 800. Consultation with the SHPO is not a substitution for consultation with Tribal 

Historic Preservation Offices, other Native American tribes, local governments, or the public. 

 

As noted in your letter, on October 4, 2019 our office previously reviewed and provided comments to the 

Corps regarding the draft report, Cultural Resources Intensive Survey Project Inspector, York County, 

South Carolina. The Corps states that the attached report addresses those comments and includes the 

investigations conducted at the proposed compensatory mitigation site located in nearby Chester County 

as part of the Permit Area/Area of Potential Effect (APE).  

 

Thank you for addressing our previous technical comments. The investigations of the project area 

identified six newly recorded archaeological sites (38YK0607-38YK0612), three newly recorded 

historical architectural resources (SHPO Site Nos. 3920-3922), and one newly recorded cemetery (SHPO 

Site No. 3889). Sites 38YK0607-38YK0612, SHPO Site Nos. 3920-3922, and SHPO Site No. 3889 are 

recommended as not eligible for listing in the National Register of Historic Places (NRHP). Our office 

concurs with these recommendations. One previously evaluated resource, Arrowhead Dairy (SHPO Site 

No. 3919) was revisited. The Arrowhead Dairy shed, milk barn, hay barn, silo, and storage barn (SHPO 

Site Nos. 3919.03-3919.07) are recommended as eligible for listing in the NRHP while the Arrowhead 

Dairy house and well are recommended as not eligible for listing in the NRHP (SHPO Site No. 3919.01-



 

3919.02). Our office concurs with these recommendations, with the exception of the well (SHPO Site No. 

3919.02), which we believe is eligible. 

 

The investigations of the mitigation site identified six newly recorded archaeological sites (38CS0425-

38CS0430). Site 38CS0425-38CS0430 are recommended as not eligible for listing in the NRHP. Our 

office concurs with these recommendations. Additionally, the NRHP-Listed Landsford Canal (SHPO Site 

No. 0008) and the Old Stone Graveyard (SHPO Site No. 0044) were revisited and the effect of the 

proposed work on these historic properties was assessed.  

 

Based on the site visits and investigations, information and documentation in the report, and on the 

applicant’s agreement to the recommendations provided in the report regarding Arrowhead Dairy (SHPO 

Site No. 3919), the Corps has determined that the proposed project will have no adverse effect on historic 

properties.  

 

Our office concurs with the following recommendations provided in the report and recommends that they 

be included as conditions on the permit for the avoidance of adverse effects to historic properties: 

 Preservation and avoidance of the Arrowhead Dairy storage barn (SHPO Site No. 3919.07) 

within the APE, the use of an access route for construction traffic that is away from the 

Arrowhead Diary property, and the use of low-vibration construction methods.  

 Preservation and avoidance of the Old Stone Graveyard (SHPO Site No. 0044) with a 25-ft buffer 

maintained around its perimeter in order to avoid disturbing possible unmarked graves. 

 If project plans change and the Arrowhead Dairy (SHPO site number 3919), the Old Stone 

Graveyard (SHPO site number 0044), Landsford Canal (SHPO site number 0008), or the Cross 

Roads Baptist Church Cemetery (SHPO site number 3889) are affected, additional consultation 

with our office and other consulting parties will be necessary. Please note that cemeteries are 

protected from disturbance and desecration under South Carolina state law (South Carolina Code 

of Laws 16-17-600). 

 

Based on the description of the APE and the identification of historic properties within the APE, our 

office concurs with the assessment that no properties listed in or eligible for listing in the National 

Register of Historic Places will be adversely affected by this project. 

 

If archaeological materials are encountered during construction, the procedures codified at 36 CFR 

800.13(b) will apply. Archaeological materials consist of any items, fifty years old or older, which were 

made or used by man. These items include, but are not limited to, stone projectile points (arrowheads), 

ceramic sherds, bricks, worked wood, bone and stone, metal and glass objects, and human skeletal 

materials. The federal agency or the applicant receiving federal assistance should contact our office 

immediately. 

 

Our office has additional technical comments on the report that we ask to see addressed (please see 

attached). We will accept the report as final once these comments are addressed; there is no need to send a 

revised draft. To complete the reporting process, please provide at least three (3) hard copies of a final 

report: one (1) bound hard copy and a digital copy in ADOBE Acrobat PDF format for the SHPO; one (1) 

bound and one (1) unbound hard copies and a digital copy in ADOBE Acrobat PDF format for SCIAA. 

Investigators should send all copies directly to the SHPO. The SHPO will distribute the appropriate 

copies to SCIAA. Please ensure that a copy of our comments letter is included in the Appendices and 

Attachments of the final report. 

 

Please provide GIS shapefiles for the surveyed area (and architectural sites as applicable). Shapefiles for 

identified archaeological sites should be coordinated with SCIAA. Shapefiles should be compatible with 

ArcGIS (.shp file format) and should be sent as a bundle in .zip format. For additional information, please 

Jeffrey.Belcher
Highlight



 

see our GIS Data Submission Requirements.  

 

Please provide final electronic copies of the survey forms and photographs for the above-ground 

resources following the Electronic Submission Requirements for Planning Surveys and Review & 

Compliance Surveys. 

 

Please refer to SHPO Project Number 19-KL0350 in any future correspondence regarding this project. If 

you have any questions, please contact me at (803) 896-6168 or EJohnson@scdah.sc.gov. 

 

Sincerely, 

 
Elizabeth M. Johnson 

Director, Historical Services, D-SHPO 

State Historic Preservation Office 

 

 

cc: Richard Darden, Corps 

      Shane Belcher, Federal Highway Administration 

      John Sylvest, SHPO 

      Keely Lewis-Schroer, SHPO 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://scdah.sc.gov/sites/default/files/Documents/Historic%20Preservation%20(SHPO)/Survey/GIS_Data_Submission_Requirements_Aug2018.pdf
https://scdah.sc.gov/sites/default/files/Documents/Historic%20Preservation%20(SHPO)/Survey/Electronic_Submission_Requirements_2019.pdf
https://scdah.sc.gov/sites/default/files/Documents/Historic%20Preservation%20(SHPO)/Survey/Electronic_Submission_Requirements_2019.pdf
mailto:EJohnson@scdah.sc.gov


 

 

Technical Comments 

 

Please correct the following figures which were obscured by lines in the draft provided to our office: 

Figure 1.6 (p. 7), Figure 2.3 (p. 13), Figure 2.4 (p. 14), Figure 2.6 (p. 15), Figure 3.2 (p. 35), Figure 3.4 

(p. 37), Figure 3.5 (p. 37), Figure 3.7 (p. 39), Figure 3.8, (p. 40), Figure 3.10 (p. 42), Figure 3.12 (p. 44), 

Figure 3.13 (p. 44), Figure 3.17 (p. 47), Figure 5.5 (p. 56), Figure 5.8 (p. 57), Figure 5.11 (p. 61), Figure 

5.12 (p. 61), Figure 5.14 (p. 64), Figure 5.34 (p. 81), Figure 5.54 (p. 92), Figure 5.69 (p. 103), Figure 5.95 

(p. 119), Figure 5.96 (p. 119), Figure 5.97 (p. 120), Figure 5.98 (p. 120), Figure 5.99 (p. 121), and Figure 

1.05 (p. 125). 

 

Our office believes the Arrowhead Dairy well (SHPO site number 1919.02) is NRHP-eligible. We did not 

find an argument for or against eligibility in the report. Please correct the text, tables, and figures 

throughout the report, and the survey form, to reflect the eligibility of this resource. 

 

We recommend recording SHPO site number 0044 (Old Stone Graveyard/Old Patton Cemetery) on both a 

SHPO survey form and a SCIAA site form in accordance with the guidance in Appendix F of our Survey 

Manual. We also recommend evaluating the NRHP eligibility of the resource, as we have no recorded 

evaluation in our records and therefore consider it unevaluated/requires additional research. These records 

can be updated once the additional survey information and evaluation is provided.  

 

i- Please include the total acreage for the project area within the Management Summary. It is noted that 

the western portion is comprised of 256 acres but it is unclear what the total acreage is including the 

eastern portion.  

 

p. i, para. 5- “Although the Arrowhead Dairy house (SHPO site number 3919.01)… is recommended as 

ineligible for the NRHP, three additional outbuildings associated with the Arrowhead Dairy…are also 

recommended eligible for the NRHP under Criterion A and C.” Please remove for clarity. Also, add a 

closing parenthesis after 3919.04. 

 

p. ii, para. 1- Please additionally reference the storage barn by SHPO site number 3919.07 throughout this 

paragraph.  

 

p. iv- Please additionally reference the SHPO site numbers for Arrowhead Diary NRHP-eligible 

resources, Landsford Canal and the Old Stone Graveyard throughout this paragraph.  

 

p. 77, Figure 5.26- Add 3919.06 – Silo, and edit 3919.06 – Barn to 3919.07 – Storage Barn. 

 

p. 98-100, Figures 5.62-5.65- Please indicate the approximate location/height of Locations 1 and 2 in 

these figures using a red arrow or the like. 

 

p. 107, para. 3- Commercial Building (SHPO survey site number 3921). Please correct for consistency 

throughout report.  

 

p. 110, para. 1- Southern Railway Corridor (SHPO survey site number 3922). Please correct for 

consistency throughout report.  

 

p. 111, para. 1- Cross Roads Baptist Church Cemetery (SHPO survey site number 3889). Please correct 

for consistency throughout report.  

 



 

p. 154- “S&ME contacted Matt Lawson, Chief of Resource Management and Al James, Landsford Canal 

Park Manager, with the South Carolina State Park system were contacted regarding the ….” 

Survey Forms: 

 

Please revise the survey forms per our prior comments and review for all needed edits and completed 

fields per our Survey Manual instructions prior to final submittal. Revised survey forms and photographs 

should be submitted as separate PDF and image files and do not need to be appended to the revised final 

report, unless desired by the agency or client. 

 

Please ensure a survey form for SHPO site number 3919 (Arrowhead Dairy) is provided. 

 

Please correct the Historical/Current Use fields.  

 

Please ensure all Digital Photo IDs view fields are completed for each photo provided, or left blank for no 

photos. 



From: Laycock, Kelly
To: Darden, Richard L CIV USARMY CEHQ (USA)
Subject: [Non-DoD Source] RE: SAC 2019-00924 Project Inspector - Environmental Stakeholders Meeting
Date: Monday, December 16, 2019 10:12:30 AM

Richard,

The EPA has no comments on the project as currently proposed. We believe the conceptual mitigation plan has the
potential to generate credits to offsite unavoidable impacts to Water of the US. However, the conceptual plan is
lacking some detail therefore we request to see the final plan when the sponsor submits it and would like to reverse
the ability for additional comments at that time.

Thanks,
Kelly Laycock
Wetlands Regulatory Section
U.S. Environmental Protection Agency
61 Forsyth St.
Atlanta GA, 30303
phone 404 562 9132

-----Original Message-----
From: Darden, Richard L CIV USARMY CEHQ (USA) <Richard.L.Darden@usace.army.mil>
Sent: Thursday, December 12, 2019 11:05 AM
To: ellenbke@dhec.sc.gov; RigginL@dnr.sc.gov; Christopher Handley <chandley@smeinc.com>;
jhancock@scprt.com; 'Chad N. Johnston (cjohnston@willoughbyhoefer.com)'
<cjohnston@willoughbyhoefer.com>; Brawley, Mandy <mbrawley@sccommerce.com>; kvit@comporium.net;
Chris Daves <CDaves@smeinc.com>; Marty Baltzegar <MBaltzegar@smeinc.com>; mixong@dnr.sc.gov;
John@catawbariverkeeper.org; mike.ruhe@duke-energy.com; Kimberly Jean Nagle <KNagle@smeinc.com>;
'Elizabeth Johnson (EJOHNSON@SCDAH.sc.gov)' <EJOHNSON@SCDAH.sc.gov>; Emerson, W. Eric
<EEmerson@scdah.sc.gov>; Sylvest, John <JSylvest@scdah.sc.gov>; pconnell@sme.inc; Tommy Cousins
<tcousins@palustrinegroup.com>; Laycock, Kelly <Laycock.Kelly@epa.gov>; Noel Fletcher, Jennifer
<jfletcher@sccommerce.com>; Raleigh.West@sccbank.sc.gov; ccarter@palustrinegroup.com; Hightower, Charles
<HIGHTOCW@dhec.sc.gov>; Clark, Alex <aclark@sccommerce.com>
Cc: Heath, Amanda L CIV USARMY CESAC (USA) <Amanda.L.Heath@usace.army.mil>; Hughes, Travis G CIV
USARMY CESAC (USA) <Travis.G.Hughes@usace.army.mil>
Subject: SAC 2019-00924 Project Inspector - Environmental Stakeholders Meeting

Good morning all,

Just a note to say thank you to all who participated in yesterday's meeting, including in the conference center, in the
field, behind the scenes, etc.  I think the opportunity to learn more details about the proposed project as a group is
very helpful.  Hearing the questions and comments of others always helps us to better understand the project and our
perspectives on potential impacts and solutions.

Hopefully everyone benefitted from seeing the proposed impact streams/wetlands for comparison to the proposed
compensatory mitigation streams.  Not to mention that a chance to get into the field on a nice day always beats
reading about it from the office...and the slick clay driving practice was kind of fun!

Please feel free to share any follow-up thoughts and/or comments you may have over the next few days.

Thanks again,
Richard

Richard L. Darden, Ph.D.
US Army Corps of Engineers



Regulatory Division
69-A Hagood Avenue
Charleston, SC 29403

(843) 329-8043



From: Laycock, Kelly
To: Darden, Richard L CIV USARMY CESAC (USA)
Subject: [Non-DoD Source] SAC 2019-00924 Project Inspector
Date: Thursday, March 19, 2020 3:56:54 PM

Richard,

EPA has reviewed the proposed permittee-responsible mitigation plan for the above project dated Jan 31, 2020. As
previously stated in our Dec 13. 2019 email, We believe the conceptual mitigation plan has the potential to generate
credits to offsite unavoidable impacts to Water of the US. The updated plan addressed our previous comments
regarding lack of detail in the originally submitted plan. We have no further comments on the project or its
mitigation plan.

Thanks,

Kelly Laycock

Wetlands Regulatory Section

U.S. Environmental Protection Agency

61 Forsyth St.

Atlanta GA, 30303

phone 404 562 9132

mailto:Laycock.Kelly@epa.gov
mailto:Richard.L.Darden@usace.army.mil
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South Carolina Department of                                

Natural Resources               
1000 Assembly Street Suite 336 
PO Box 167 
Columbia, SC 29202 
803.734.3282 Office 
803.734.9809 Fax 
mixong@dnr.sc.gov  
 
 
March 30, 2020 
 
Electronic Submission 
 
Dr. Richard L. Darden    Mr. Charles Hightower 
U.S. Army Corps of Engineers   South Carolina Department of 
Charleston Regulatory Office    Health & Environmental Control      
69-A Hagood Avenue     2600 Bull Street   
Charleston, South Carolina 29403   Columbia, South Carolina 29201  
        
RE: P/N SAC-2019-00924, South Carolina Department of Commerce and 
 DT Real Estate Holdco, LLC, York County 
 
Dear Dr. Darden and Mr. Hightower: 
 
These comments are submitted as a supplement to our previous letter submitted on December 20, 
2019.  Personnel with the South Carolina Department of Natural Resources (SCDNR) have 
reviewed a Permittee-Responsible Mitigation (PRM) plan submitted by the applicant dated 
January 31, 2020 and received by our office on March 5, 2020. 
 
Proposed Compensatory Mitigation 
The applicants have proposed to mitigate for impacts to wetlands and/or waters of the United 
States by implementing a Permittee-Responsible Mitigation (PRM) plan on a portion of a 
494.83-acre parcel in Chester County known as the Landsford Tract. The tract is adjacent to 
Landsford Canal State Park and the Landsford Canal Forest Legacy Area Wildlife Management 
Area. Proposed mitigation activities would include a combination of preservation, enhancement, 
and restoration to 16,709 linear feet of stream channels and 3.25 acres of associated wetlands 
within the Catawba River watershed.  
 
4.6 Mitigation Work Plan 
Table 10 on page 27 indicates a proposed entrenchment ratio of 0.0 for UT2, Section 1, Reach 4. 
Entrenchment ratios for Rosgen C streams should typically be greater than 2.2. 
  
4.6.3 Planting Methods and Palettes 
On page 31, the section states that bare-root seedlings will be planted at a density of 440 stems 
per acre; however, in the previous section on page 30 a stem density of 450 is proposed. SCDNR 



2 
 

recommends that for clarity the proposed planted stem density should be consistent (usually 450 
stems) throughout the document.  
 
4.6.5 Invasive Species Management 
This section should include a discussion/listing of invasive species known to occur on the tract.  
The species listed in 4.4.5 Vegetative Conditions could be repeated here. 
 
4.9.3 Monitoring Plan 

• SCDNR recommends that a minimum of one representative longitudinal profile per 
stream reach is surveyed for comparison to the as-built survey prior to the determination 
of final success.  

• On page 40, the second paragraph states that monitoring vegetation quadrants will remain 
in the same locations as pre-construction. The Baseline Monitoring Map (Figure 14) 
shows vegetation quadrant stations on UT1 Sections 1 and 2, UT2 Section 1 and UT3 
Section 1; however, the Baseline Data Collection Plan (Table 16) does not indicate any 
vegetation quadrants on the stream reaches. Please correct or provide an explanation. 

 
Force Majeure 
The conservation easement has a General Provision addressing Events Beyond Grantor’s 
Control. SCDNR submits that the PRM plan should also include a Force Majeure section stating 
that the owner/sponsor will notify USACE following damage from such events. 
 
 
SCDNR has no objection to the issuance of the proposed permit provided that the Final 
Permittee Responsible Mitigation Plan has been approved prior to the commencement of 
construction activities 
 
Thank you for the opportunity to review this project and provide comments. Should you have 
any questions or need more information, please do not hesitate to contact me by email at 
mixong@dnr.sc.gov or by mobile phone at 803.600.7543. 
 
Sincerely, 

 
Greg Mixon 
Office of Environmental Programs 
 
C: Kelly Laycock – USEPA 
 Mark Caldwell – USFWS 
 Cameron Henderson - SCDHEC 
 
 



December 23, 2019 

 

Richard L. Darden 

United States Army Corps of Engineers 

Regulatory Division 

69A Hagood Avenue 

Charleston, SC  29403 

 

Re:  P/N SAC-2019-00924, South Carolina Department of Transportation 

 

Mr. Richard L. Darden: 

 

The Cherokee Nation (Nation) is in receipt of your correspondence about P/N SAC-2019-00924, 

and appreciates the opportunity to provide comment upon this project. Please allow this letter to 

serve as the Nation’s interest in acting as a consulting party to this proposed project.  

 

The Nation maintains databases and records of cultural, historic, and pre-historic resources in this 

area. Our Historic Preservation Office reviewed this project, cross referenced the project’s legal 

description against our information, and found no instances where this project intersects or adjoins 

such resources. Thus, the Nation does not foresee this project imparting impacts to Cherokee 

cultural resources at this time.  

 

However, the Nation requests that the United States Army Corps of Engineers (USACE) halt all 

project activities immediately and re-contact our Offices for further consultation if items of cultural 

significance are discovered during the course of this project.  

 

Additionally, the Nation requests that USACE conduct appropriate inquiries with other pertinent 

Tribal and Historic Preservation Offices regarding historic and prehistoric resources not included 

in the Nation’s databases or records.  

 

If you require additional information or have any questions, please contact me at your convenience. 

Thank you for your time and attention to this matter. 

 

Wado, 

 
Elizabeth Toombs, Tribal Historic Preservation Officer 

Cherokee Nation Tribal Historic Preservation Office 

elizabeth-toombs@cherokee.org 

918.453.5389 



S&ME, Inc. | 134 Suber Road | Columbia, SC 29210 | p 803.561.9024 | www.smeinc.com 

March 10, 2020 

U.S. Army Corps of Engineers 

Charleston Regulatory Office 

69A Hagood Avenue 

Charleston, South Carolina 29403 

Attention: Dr. Richard Darden, Project Manager 

Reference: Response to Comment Letters

Project Inspector – SAC-2019-00924

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

Dear Dr. Darden: 

S&ME, Inc. (S&ME) is providing information requested in your January 13, 2020 letter as well as the South Carolina 

Department of Natural Resources letter of December 20, 2019. 

 USACE Letter Comments 

1. Plan sheets 11 and 12 show piping impacts to two segments of tributary NWW-2A as 218 and 532 linear 

feet. The impact summary text box on Sheet 12 shows this total as 755 lf. Note that the total appears to 

actually be 750 lf. This would result in the TOTAL entry for NWW-2A being 770 lf (not 775 lf). Revised 

plans and summary tables on Sheet 15 should reflect this correction. 

Response: The total impacts to NWW-2A include 775 lf. This includes 755 lf of piping and 20 lf of rip-rap 

armor. The error has been corrected on Sheets 11-12 to show the impacts to second segment of NWW-2A 

below the culvert as 537 lf (not 532 lf as originally shown). The summary table on Sheet 15 for NWW-2A 

remains as 775 lf of total impact. See attached revised Sheets 11-12 (ATTACHMENT A). 

2. Based on the tributary impact numbers shown on all plan sheets, including the 5 lf adjustment noted 

above, the total tributary impacts appear to be 4,986 lf instead of the 4,991 lf entered in Block 37 of the 

permit application. Revised plans/application form should reflect this correction. 

Response: The total impacts are 4,991 lf. The error was corrected on Sheets 11-12 to reflect the 5 lf that was 

inadvertently left of the impact total off NWW-2A. 

Ill:: 



Response to Comment Letters 

Project Inspector – SAC-2019-00924 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

March 10, 2020 2 

3. Plan Sheets 2A and 2B depict the locations of proposed roads and interchange, substation, and future 

development. Each of these project elements is noted on the plan sheets as “conceptual” and subject to 

change. For those project elements which will involve impacts to wetlands and/or tributaries, please 

provide additional design detail (location, impact acreage) as part of revised plans. 

Response: The inclusion of Sheets 2A and 2B were to provide a visual aid as to what the broad concepts and 

overall locations of the proposed developmental areas. However, the impacts as shown on Sheets 5-14 are 

the proposed impacts to the wetlands and tributaries and are not conceptual. No further impacts to the on-

site jurisdictional features are anticipated other than the impacts depicted on Sheets 5-14. If needed, Sheets 

2A and 2B can be removed from the overall suite of final permit figures to avoid confusion. 

4. It is our understanding that design work is continuing on the compensatory mitigation plan provided in 

Appendix VI of the permit application. Please provide the finished compensatory mitigation plan along 

with the completed site protection documents as part of the final revised plan set for this project. 

Response: The final compensatory mitigation plan was submitted to your attention via e-mail/sharefile link 

on March 4, 2020. Due to the size of the file, the PDF is not included in this letter. 

5. Please provide a revised final document that includes results of cultural resources investigation for the 

Landsford Tract compensatory mitigation site. This information is necessary to allow conclusion of 

consultation with the State Historic Preservation Officer under Section 106 of the National Historic 

Preservation Act. 

Response: The revised final document for cultural resources was submitted to your attention via e-

mail/sharefile link on February 13, 2020 as well as mailed hard copies on the same date. 

6. The Level 2 Conclusion of the Alternatives Analysis asserts that “there are no practicable alternatives...that 

do not include impacts on special aquatic sites.” However, the alternatives analysis does not present any 

assessment of impacts to special aquatic sites at any of the locations, including the proposed site or 

alternative locations. If a comparison of impacts to special aquatic sites is relevant to the alternatives 

analysis, please provide the information on which this assertion was based. 

Response: A revised final Alternatives Analysis was conducted to reflect the items addressed in the USACE 

letter. Level 2 Analysis includes a more detailed comparison of two off-site alternatives, the Blanchard-

Blackwell Site and the Firetower Road Business Park. The Level 2 Analysis included the potential impacts to 

on-site jurisdictional streams and wetlands of these two off-site alternatives. Also, the Level 3 Analysis 

included two on-site layouts (Alternatives B and C) which depict more impacts to streams and wetlands than 

the Preferred Alternative (Alternative A). See attached revised Alternatives Analysis (ATTACHMENT B). 

Ill:: 



Response to Comment Letters 

Project Inspector – SAC-2019-00924 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

March 10, 2020 3 

 SCDNR Letter Comments 

1. Proposed Project Area 

The permit application indicates that a partial cloverleaf interchange will be constructed to access the site via 

Interstate 77; however, the permit drawings provided indicate that the interchange layout, grading and 

drainage plans are to be designed by the South Carolina Department of Transportation. If the interchange is 

to be permitted under the same permit as the proposed facilities additional, more detailed design plans will 

be required for review. 

Response: The impacts from the SCDOT interchange portion of the project are being considered in the Individual 

Permit. The plans submitted on the permit sheets reflect design by the SCDOT for the interchange at this time. 

Impacts to the jurisdictional features include fill, piping, and armoring as depicted on the permit sheets. 

2. Project Phases 

During the Environmental Stakeholders Meeting on December 11, 2019 it was stated that a 30-year permit 

would be preferred by the applicant. The description of the project phases states that Phase I is planned from 

2020 through 2022 and Phase II will take place over a seven-year time frame following Phase I. What is 

planned to occur during the remaining time frame? 

Response: The proposed impacts to jurisdictional streams and wetlands will take place in between 2020-2022. 

The includes the construction of the interchange, the Panthers training facility, and infrastructure (internal roads, 

stormwater detention, etc.). The seven-year time frame was for the completion of Phase II was given providing a 

thriving and stable economy during this time. Full built-out of the entire site could take longer than seven years 

and the 30-year permit would cover future time needed to develop the entire site. 

3. Surface Waters 

More information should be provided on the streams on the project site. This information should include the 

Rosgen classification of the streams proposed for impacts and a more detailed description of the existing 

impairments. 

Response: Detailed information on the on-site streams was provided in the initial permit application (Appendix 

V). The information included Low-Gradient Stream Assessment data sheets for each of the impacted streams as 

well as photographic documentation depicting the various impairments. The on-site streams to be impacted 

scored between 8.5 and 11 on the data sheets indicating Impaired or Partially Impaired conditions. These 

conditions were due to past and present land use activities (previous cattle farming, interstate, etc.), existing 

culverts, channel incision, sediment, bank stability, lack of in-stream habitat, riparian vegetation composition, 

and flow regime. 

Ill:: 



Response to Comment Letters 

Project Inspector – SAC-2019-00924 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

March 10, 2020 4 

4. Floodplains 

Please include a copy of FEMA FIRM Panel 4501930328F for the project area in the permit application. 

Response: According to the FEMA FIRM Panel 4501930328F, the project area is located in Zone X and not in a 

100-year floodplain. See attached FIRM (ATTACHMENT C).. 

5. Permit Exhibits 

The design plans indicate on Sheets 6 and 7 that Wetland B, Wetland C and Stream NWW-1 are proposed to 

be filled for an area identified as an open space and park. Can all or portions of these wetlands/streams be 

incorporated into the design? If not, please provide a justification. 

Response: The preservation of streams/wetlands was given consideration in the design phases of the project. At 

this specific location on Sheets 6-7, the stream/wetland were unable to be incorporated into the overall design 

for the following reasons: 

 The open space/park concept was designed to provide a large, contiguous space for events. Preservation 

of the stream/wetland would effectively split this area in half. 

 Poor existing conditions of the stream/wetland. NWW-1 scored a 10.5 (Impaired) on the Low-Gradient 

Stream Assessment. Wetland B was also impaired due to its current location within a utility easement. 

 Per the proposed design, the upstream and downstream areas from the proposed open space/park are to 

be impacted by buildings/parking/roads (upstream) and stormwater detention/road/culvert 

(downstream). Due to the large amounts of proposed impervious surfaces likely putting more water into 

the remaining system, the isolating of these features between large impacts, and existing conditions of 

the stream/wetland, preservation of NWW-1 and Wetlands B-C on Sheets 6-7 was not practicable.

6. Alternative Analysis 

The Alternative Analysis considers eight potential alternatives under a Level 1 screening. This Level 

screening also considered a no action alternative. A Level 2 analysis further considered three of the eight 

alternatives and the no action alternative. Please quantify the environmental impacts as a part of the site 

selection process in the Alternative Analysis. Additionally, the Blanchard Blackwell Site is approximately 31 

miles from the Bank of America Stadium and 31.6 miles from Charlotte Douglas International Airport, just 

slightly passed the 30 miles required. Please provide further documentation as to why this site was not 

chosen versus the Hutchinson Site in the Alternative Analysis. 

Response: A revised final Alternatives Analysis was conducted to reflect the items addressed in the SCDNR letter. 

Level 2 Analysis includes a more detailed comparison of two off-site alternatives, the Blanchard-Blackwell Site 

and the Firetower Road Business Park. The Level 2 Analysis included the potential impacts to on-site 

jurisdictional streams and wetlands of these two off-site alternatives. The analysis also provides an explanation 

for why the Preferred Alternative was selected over Blanchard-Blackwell Site.

Ill:: 



Response to Comment Letters 

Project Inspector – SAC-2019-00924 

Rock Hill, York County, South Carolina 

S&ME Project No. 4261-19-077 

March 10, 2020 5 

7. Proposed Compensatory Mitigation 

Response: The final compensatory mitigation plan was submitted to your attention via e-mail/sharefile link on 

March 4, 2020. In the submittal, direct responses to the SCDNR comments regarding the compensatory 

mitigation plan were included. 

 Closing 

Thank you for your time and attention to this project. If we can provide additional information, please do not 

hesitate to contact me at 803-561-9024. 

Sincerely, 

S&ME  

Chris Daves, P.W.S.  

Senior Scientist 

cdaves@smeinc.com 

Attachment A – Revised Sheets 11-12 

Attachment B – Final Alternatives Analysis 

Attachment C – FEMA FIRM 

Ill:: 
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Attachment A 

Revised Sheets 11-12 
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Attachment B 

Final Alternative Analysis 
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_V(dXU(Qbd!S_b`_bQdU!XUQTaeQbdUbc'!Q^T!Q!]YhUT(ecU!Q^T!Y^dUWbQdUT!TUfU\_`]U^d!_^!Q!`b_`Ubdi!^UQb!

I_S[! @Y\\'! J_edX! ;Qb_\Y^Q'! Y^! S\_cU! `b_hY]Ydi! d_! 9Q^[! _V! 8]UbYSQ! JdQTYe]'! dXU GQ^dXUbcr E>C 

WQ]UTQi!cdQTYe]!Y^!;XQb\_ddU'!E_bdX!;Qb_\Y^Q'!Y^S\eTY^W!Q^!Y^dUbcdQdU!Y^dUbSXQ^WU!V_b!dbQ^c`_bdQdY_^!

S_^^USdYfYdi! %Gb_`_cUT! Gb_ZUSd&)! ! KXYc! Q^Q\icYc! Yc! TbQVdUT! d_! QYT! Q^T! QccYcd! S_]`\YQ^SU! gYdX! dXU!

WeYTU\Y^Uc! `b_]e\WQdUT! Ri! dXU! L^YdUT! JdQdUc! =^fYb_^]U^dQ\! Gb_dUSdY_^! 8WU^Si! %LJ=G8&! Y^!

S_^Ze^SdY_^!gYdX! dXU!JUSbUdQbi!_V!dXU!8b]i!e^TUb! dXU!QedX_bYdi!_V!JUSdY_^!/+/%R&%,&!_V! dXU!;\UQ^!

MQdUb!8Sd!%?eYTU\Y^Uc&,!Q^T!E=G8)!

)') BZXSNL\!4JLTPZX]WM!

;_]]UbSU!Yc!Q^!Y^cdbe]U^dQ\Ydi!_V!dXU!JdQdU!_V!J_edX!;Qb_\Y^Q'!gX_cU!cdQded_bi!`eb`_cU'!Qc!cUd!V_bdX!

Y^!cUd!V_bdX!Y^!J);)!;_TU!8^^)!p!,.(,(-+'!Yc!d_!Y]`\U]U^d!Q!cdQdUgYTU!`b_WbQ]!V_b!dXU!cdY]e\QdY_^!_V!

US_^_]YS!QSdYfYdi!d_!TUfU\_`!dXU!`_dU^dYQ\YdYUc!_V!dXU!JdQdU'!Q^T!U^XQ^SU!dXU!US_^_]YS!Wb_gdX!Q^T!

TUfU\_`]U^d! _V! dXU! JdQdU! dXb_eWX! cdbQdUWYS! `\Q^^Y^W! Q^T! S__bTY^QdY^W! QSdYfYdYUc'! Q]_^W! _dXUb!

QSdYfYdYUc)!!!

!

KXU!GQ^dXUbc!QbU!Q^!8]UbYSQ^!V__dRQ\\!dUQ]!Q^T!_bWQ^YjQdY_^!dXQd!S_]`UdUc!Y^!dXU!EQdY_^Q\!>__dRQ\\!

CUQWeU!%E>C&!RQcUT!Y^!;XQb\_ddU'!E_bdX!;Qb_\Y^Q)!!!

!

A^!QSS_bTQ^SU!gYdX!;_]]UbSU!cdQded_bi!QedX_bYdi'!Q\_^W!gYdX!dXU!GQ^dXUbc!]YccY_^!Q^T!`eb`_cU'!dXU!

8``\YSQ^d! `b_`_cUc! d_! TUfU\_`! Q! cYdU! V_b! dXU! S_^cdbeSdY_^! _V! Q! c`_bdc! `bQSdYSU! dbQY^Y^W! VQSY\Ydi'!

XUQTaeQbdUbc'!Q^T!Qcc_SYQdUT!TUfU\_`]U^d!Y^!J_edX!;Qb_\Y^Q!Qc!Q^!US_^_]YS!TUfU\_`]U^d!`b_ZUSd)!

!

!
,!/+!;)>)I)!GQbd!-.+)!!
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KXU! Gb_`_cUT! Gb_ZUSd! Yc! Y^dU^TUT! d_! QSS_]]_TQdU'! Q^T! dXUbURi! S_^c_\YTQdU'! dXU! ]QZ_bYdi! _V! dXU!

GQ^dXUbcr ^_^(WQ]UTQi!QSdYfYdYUc'!`Ubc_^^U\'!Q^T!VQSY\YdYUc!Y^d_!Q!cY^W\U!Y^dUWbQdUT!cYdU!dXQd!cdbUQ]\Y^Uc!

_`UbQdY_^c! Q^T! SbUQdUc! Q! TUcdY^QdY_^! V_b! GQ^dXUbc! U]`\_iUUc! Q^T! VQ^c! Q\Y[U)! ! KXU! TUcYW^! _V! dXU!

Gb_`_cUT!Gb_ZUSd!XQc!RUU^!TUfU\_`UT!e^TUb!Q!]QcdUb!`\Q^!S_^SU`d!dXQd!Yc!Y^^_fQdYfU!Y^!Ydc!`b_`_cQ\!

V_b!Q!]YhUT(ecU'!`UTUcdbYQ^(VbYU^T\i!S_]]e^Ydi!Q^SX_bUT!Ri!dXU!GQ^dXUbcr!`bQSdYSU*dbQY^Y^W!VQSY\YdYUc!

Q^T!XUQTaeQbdUbc!_VVYSUc'!Qc!gU\\!Qc!Q^!U]`XQcYc!_^!bUdQY\*U^dUbdQY^]U^d'!U]`\_i]U^d'!bUcUQbSX!Q^T!

TUfU\_`]U^d'!bUcYTU^dYQ\!TgU\\Y^Wc'!bUSbUQdY_^'!Q^T!_`U^!c`QSU!ecUc)!!

!

KXU!_^cYdU!g_b[!V_b!dXU!Gb_`_cUT!Gb_ZUSd!VQSY\YdYUc!gY\\!RU!ReY\d!Y^!dg_!`XQcUc!_V!`\Q^^UT!S_^cdbeSdY_^!

Q^T!_`UbQdY_^!Y^!_bTUb!d_!RUddUb!]UUd!SebbU^d!Q^T!Uh`USdUT!TU]Q^T)!!GXQcU!,!_V!dXU!Gb_`_cUT!Gb_ZUSd!

g_e\T! RUWY^! S_^cdbeSdY_^! Y^! -+-+! Q^T! Yc! S_^dU]`\QdUT! d_! Y^S\eTU! dXU! S_^cdbeSdY_^! _V! dXU!

`bQSdYSU*dbQY^Y^W!VQSY\YdYUc!Q^T!XUQTaeQbdUbc!_VVYSUc!Q^T!Qcc_SYQdUT!b_QT! Y^VbQcdbeSdebU)! !J`USYVYSQ\\i'!

dXYc! `_bdY_^! _V! dXU! Gb_`_cUT! Gb_ZUSd! gY\\! S_^cYcd! _V! `bQSdYSU! VQSY\YdYUc'! S_b`_bQdU! _VVYSUc'!

c`_bdc*U^dUbdQY^]U^d! fU^eUc'! Q!]UTYSQ\! _VVYSU'! Q^T! Q!]YhUT(ecU!fY\\QWU! \_SQdUT!_^! dXU! UQcd(SU^dbQ\!

`_bdY_^! _V! dXU! _fUbQ\\! cYdU)! A^T__b'! _edT__b'! Q^T! `QbdYQ\\i! S_fUbUT! QdX\UdYS! VYU\Tc'! gUYWXd! b__]c'!

gU\\^Ucc!VQSY\YdYUc'!dbQY^Y^W!VQSY\YdYUc'!c`USdQd_b!fYUgY^W!QbUQc'!Q^T!Qcc_SYQdUT!VQSY\YdYUc!Qcc_SYQdUT!gYdX!

V__dRQ\\!QSdYfYdYUc!gY\\!RU!\_SQdUT!Y^!dXYc!QbUQ)!

!

GXQcU!-!_V!dXU!Gb_`_cUT!Gb_ZUSd!g_e\T!RU!S_^cdbeSdUT!Q^T!_`UbQdY_^Q\!QVdUb!S_]`\UdY_^!_V!GXQcU!,!

Q^T!Yc!S_^dU]`\QdUT!d_!Y^S\eTU!dXU!S_^cdbeSdY_^!_V!QTTYdY_^Q\!_VVYSU!Q^T!S_]]UbSYQ\!c`QSU!Q^T!]YhUT(

ecU!cYdUc'!Y^S\eTY^W!bUdQY\'!bUcdQebQ^d'!Q^T!X_c`YdQ\Ydi!VQSY\YdYUc)!

,),), BZXYX[NM!BZXSNL\!3ZNJ!

KXU!Gb_`_cUT!Gb_ZUSd!cYdU'![^_g^!Qc!dXU!@edSXY^c_^!cYdU'!cYdc!QTZQSU^d!d_!Q^T!_^!dXU!gUcd!cYTU!_V!

A^dUbcdQdU!22!%A(22&'!Q``b_hY]QdU\i!Y^!RUdgUU^!Q^T!d_!dXU!^_bdXUQcd!_V!dXU!;Ydi!_V!I_S[!@Y\\'!Q^T!d_!

dXU! c_edXgUcd! _V! K_g^! _V! >_bd! DY\\'! Y^! N_b[! ;_e^di'! J_edX! ;Qb_\Y^Q! %./)401+rE'! (3+)43++rM&!

%Gb_`Ubdi&)!!KXU!Gb_`Ubdi!Yc!Q``b_hY]QdU\i!-./!QSbUc!Q^T!`b_fYTUc!TYbUSd!Vb_^dQWU!Q^T!fYcYRY\Ydi!Vb_]!

A(22'!gXYSX!`bY^SY`Q\\i!R_e^Tc!dXU!`b_`Ubdi!d_!dXU!UQcd'!Q\dX_eWX!dXU!cYdU!SebbU^d\i!T_Uc!^_d!XQfU!Q!

TYbUSd!Y^dUbSXQ^WU!_VV!_V!A(22)!!KXU!Gb_`Ubdi!Yc!VebdXUb!R_e^TUT!Ri!=TU^!KUbbQSU!%@YWXgQi!-3/&!d_!

dXU!^_bdX'!@edSXY^c_^!G\QSU!^UYWXR_bX__T!Q^T!`_bdY_^c!_V!Dd)!?Q\\Q^d!I_QT!d_!dXU!gUcd'!Q^T!dXU!

E_bV_\[!J_edXUb^!8(CY^U!bQY\!\Y^U!Q^T!bYWXd(_V(gQi!d_!dXU!c_edX)!!!

!

K_TQi'!dXU!Gb_`Ubdi!Yc!]_cd\i!g__TUT'!bQg!\Q^T'!gYdX!dXU!UhSU`dY_^!_V!Q!S\UQbUT!`_gUb!\Y^U!UQcU]U^d!

dXQd!be^c!^_bdX!d_!c_edX'!dXU!\U^WdX!_V!dXU!Gb_`Ubdi)! !KXU!Gb_`Ubdi!S_^cYcdc!_V!VYfU!cU`QbQdU!dbQSdc5!

KDG$11/(++(++(+--'!S_^cYcdY^W!_V!,0!d_dQ\!QSbUc6!KDG$11/(++(++(+-,'!S_^cYcdY^W!_V!..)4!d_dQ\!QSbUc6!

KDG$11/(++(++(+-+'! S_^cYcdY^W!_V!-+2!QSbUc6!KDG$11/(++(++(+,,'!gXYSX!S_^cYcdc!_V!,1)3.! d_dQ\!

QSbUc6!Q^T!KDG$11/(++(++(++4'!S_^cYcdY^W!_V!,)40!QSbUc)!GQbd!_V!dXU!Gb_`Ubdi!gY\\!bUaeYbU!bUj_^Y^W)!!

!

JeRcdQ^dYQ\!gUd\Q^Tc'!U^fYb_^]U^dQ\'!WU_dUSX^YSQ\'!Q^T!QbSXQU_\_WYSQ\!cdeTYUc!XQfU!RUU^!`UbV_b]UT!

V_b! dXU!Gb_`Ubdi'! Y^S\eTY^W!Q!;e\debQ\!IUc_ebSU! ATU^dYVYSQdY_^!JebfUi'!9_e^TQbi!JebfUi'!Gb_dUSdUT!
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J`USYUc!8ccUcc]U^d'!GbU\Y]Y^Qbi!?U_dUSX^YSQ\!=h`\_bQdY_^'!GXQcU!,!=^fYb_^]U^dQ\!JYdU!8ccUcc]U^d!

%=J8&'!K_`_WbQ`XYSQ\!JebfUi'!Q^T!Q!MUd\Q^Tc!<U\Y^UQdY_^)!!

!

KXU!S\Y]QdU!_V!dXU!Gb_`_cUT!Gb_ZUSd!cYdU!Yc!S_^cYTUbUT!ceRdb_`YSQ\'!gYdX!X_d'!Xe]YT!ce]]Ubc!Q^T!S__\'!

Tbi!gY^dUbc)!8fUbQWU!dU]`UbQdebUc'!Ri!cUQc_^'!bQ^WU!Vb_]5!,&!J`bY^W'!11s>!d_!3,s>6!-&!Je]]Ub'!34s>!

d_!4,s>'!gYdX!Be\i!RUY^W!dXU!gQb]Ucd!]_^dX!_V!dXU!iUQb6!.&!>Q\\'!gYdX!QfUbQWU!dU]`UbQdebUc!VQ\\Y^W!Vb_]!

3.s>!Y^!8eWecd'!d_!0/s>!Ri!<USU]RUb6!Q^T!/&!MY^dUb'!gYdX!QfUbQWU!dU]`UbQdebUc!R_dd_]Y^W!_ed!Qd!

0,s>'!gYdX!BQ^eQbi!di`YSQ\\i!RUY^W!dXU!S_\TUcd!QfUbQWU!]_^dX!_V!dXU!iUQb)!N_b[!;_e^di!XQc!QR_fU(

QfUbQWU! \UfU\c! _V! ce^cXY^U! Q^^eQ\\i'! gXU^! S_]`QbUT! ^QdY_^Q\\i'! gYdX! Q``b_hY]QdU\i! -,-! TQic! _V!

ce^cXY^U'!Q^T!QfUbQWU!\UfU\c!_V!`bUSY`YdQdY_^!Q^^eQ\\i'!gXU^!S_]`QbUT!^QdY_^Q\\i'!gYdX!Q``b_hY]QdU\i!

,,.!TQic!_V!̀ bUSY`YdQdY_^!Q^T!Q^!QfUbQWU!Q^^eQ\!bQY^VQ\\!_V!Q``b_hY]QdU\i!/.!Y^SXUc)!!GbUSY`YdQdY_^!T_Uc!

^_d!fQbi!WbUQd\i!RUdgUU^!cUQc_^c)!!>bUUjY^W!bQY^!_b!c^_g!_SSebc!Y^VbUaeU^d\i'!gYdX!Q^!QfUbQWU!_V!/)0!

Y^SXUc!Q^^eQ\\i)!!

!

KXU!Gb_`_cUT!Gb_ZUSd!cYdU!Yc!\_SQdUT!Y^!dXU!GYUT]_^d!bUWY_^!_V!J_edX!;Qb_\Y^Q'!gXYSX!Yc!dXU!\QbWUcd!

WU_WbQ`XYS!bUWY_^!Y^!dXU!cdQdU'!S_fUbY^W!^UQb\i!_^U(dXYbT!_V!dXU!cdQdU!Q^T!dXU!]QZ_bYdi!_V!dXU!^_bdXgUcd!

S_b^Ub'! Q^T! Yc!WU^UbQ\\i! S_^cYTUbUT! d_!RU!Q!XY\\i! bUWY_^)!KXU!Gb_`Ubdi! Yc! \_SQdUT!gYdXY^! dXU!9ebWYc!

;bUU[(;QdQgRQ! IYfUb! %MQdUbcXUT! A<$+.+0+,+.+1+-&'! >YcXY^W! ;bUU[! IUcUbf_Yb(;QdQgRQ! IYfUb!

%MQdUbcXUT! A<$+.+0+,+.+1&! Q^T! dXU!C_gUb! ;QdQgRQ! IYfUb! %MQdUbcXUT! A<$+.+0+,+.&! _V! dXU!

;QdQgRQ!9QcY^)!!FdXUb!\Q^T!ecUc!Y^!dXU!fYSY^Ydi!_V!Gb_`_cUT!Gb_ZUSd!cYdU!Y^S\eTU!Y^TecdbYQ\'!S_]]UbSYQ\'!

bUcYTU^dYQ\'! Q^T! QWbYSe\debQ\)! KXU! Gb_`Ubdi! S_^dQY^c! Q! ^e]RUb! _V! gUd\Q^Tc! Q^T! cdbUQ]c'! Q^T! dXU!

Gb_`_cUT! Gb_ZUSd! SQ\\c! V_b! Y]`QSdc! d_! Q``b_hY]QdU\i! +)32! QSbUc! _V! ZebYcTYSdY_^Q\! gUd\Q^Tc'! Q^T!

Q``b_hY]QdU\i!/'44,!VUUd!_V!\Y^UQb!cdbUQ]!Y]`QSdc)!!!

)'* EQN!FD357!3]\QXZR\`!JWM!DLXYN!XO!3WJU`[R[!

,)-), DNL\RXW!,(,!XO!\QN!5UNJW!HJ\NZ!3L\!

KXU!8``\YSQ^d!e^TUbcdQ^Tc! dXQd! dXU!Gb_`_cUT!Gb_ZUSd! Yc! ceRZUSd! d_!dXU! ZebYcTYSdY_^!_V! dXU!LJ8;=!

e^TUb!JUSdY_^!/+/!_V!dXU!;M8!RQcUT!_^!dXU!S_^dU]`\QdUT!`\QSU]U^d!Q^T!TYcSXQbWU!_V!TbUTWUT!_b!VY\\!

]QdUbYQ\! Y^d_!^QfYWQR\U!gQdUbc!Q^T*_b!gUd\Q^Tc!_V!dXU!L^YdUT!JdQdUc)! !KXU!LJ8;=!QT]Y^YcdUbc!dXU!

JUSdY_^! /+/! `b_WbQ]! _^!RUXQ\V! _V! dXU! JUSbUdQbi! _V! dXU! 8b]i)! !KXU! LJ=G8! XQc! dXU! QedX_bYdi! d_!

TUdUb]Y^U!dXU!cS_`U!_V!JUSdY_^!/+/!ZebYcTYSdY_^'!XQc!YcceUT!?eYTU\Y^Uc!_^!dXU!TYcSXQbWU!_V!TbUTWUT!_b!

VY\\!]QdUbYQ\'!Q^T!gY\\!WU^UbQ\\i!`b_XYRYd!Q!TYcSXQbWU!YV!Yd!TUdUb]Y^Uc!e^TUb!JUSdY_^!/+/!dXQd!Q!TYcSXQbWU!

gY\\!bUce\d!Y^!e^QSSU`dQR\U!QTfUbcU!UVVUSdc!_^!]e^YSY`Q\!gQdUb!ce``\YUc'!cXU\\VYcX!RUTc!Q^T!VYcXUbi!QbUQc'!

gY\T\YVU'! _b! bUSbUQdY_^Q\! QbUQc)! ! KXU! LJ=G8! SQ^! UhUbSYcU! Ydc! JUSdY_^! /+/%S&! QedX_bYdi! d_! fUd_! dXU!

YcceQ^SU!_V!Q!JUSdY_^!/+/!GUb]Yd!_V!dXU!LJ8;=)!

KXU LJ8;=rc bUfYUg! _V! dXU! Gb_`_cUT! Gb_ZUSd! Y^S\eTUc! Q! TUdUb]Y^QdY_^! _V! S_]`\YQ^SU! gYdX! dXU!

?eYTU\Y^Uc!S_^dQY^UT!Y^!/+!;)>)I)!GQbd!-.+'!Y^S\eTY^W!bUfYUg!_V!V_eb!c`USYVYS!bUaeYbU]U^dc5!
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' ,(!5'8'C'!d!*+(')($J%2!8^!UfQ\eQdY_^!_V!Q\dUb^QdYfUc!d_!dXU!Gb_`_cUT!Gb_ZUSd!d_!TUdUb]Y^U!

gXUdXUb!dXUbU!Yc!Q!`bQSdYSQR\U!Q\dUb^QdYfU!d_!dXU!`b_`_cUT!TYcSXQbWU!dXQd!g_e\T!XQfU!\Ucc!

QTfUbcU! Y]`QSd!_^! dXU!QaeQdYS! US_cicdU]! dXQ^!_V! dXU!Gb_`_cUT!Gb_ZUSd'! c_! \_^W!Qc! dXU!

Q\dUb^QdYfU! T_Uc! ^_d! XQfU! _dXUb! cYW^YVYSQ^d! QTfUbcU! U^fYb_^]U^dQ\! S_^cUaeU^SUc)! KXU!

Q\dUb^QdYfU!YTU^dYVYUT!Ri!dXYc!dUcd!Yc!bUVUbbUT!d_!Qc!dXU!NGCUV!GPXKTQPOGPVCNNZ!FCOCIKPI!RTCEVKECDNG!

CNVGTPCVKXG'!_b!dXU!C=<G8)!!

' ,(!5'8'C'!d!*+(')($K%2!MXUdXUb!dXU!TYcSXQbWU!g_e\T!fY_\QdU!Q^i!Q``\YSQR\U!cdQdU!gQdUb!

aeQ\Ydi!cdQ^TQbTc'!JUSdY_^!.+2!_V!dXU!;M8'!dXU!=^TQ^WUbUT!J`USYUc!8Sd!%=J8&'!_b!VUTUbQ\!

\Qgc!S_^SUb^Y^W!]QbY^U!cQ^SdeQbYUc)!!

' ,(!5'8'C'!d!*+(')($L%2!MXUdXUb!dXU!TYcSXQbWU!g_e\T!SQecU!_b!S_^dbYRedU!d_!cYW^YVYSQ^d!

TUWbQTQdY_^!_V!gQdUbc!_V!dXU!L^YdUT!JdQdUc)!!

' ,(!5'8'C'!d!*+(')($M%2!MXUdXUb!Q``b_`bYQdU!Q^T!`bQSdYSQR\U!cdU`c!XQfU!RUU^!dQ[U^!dXQd!

gY\\!]Y^Y]YjU!`_dU^dYQ\!QTfUbcU!Y]`QSdc!_V!dXU!TYcSXQbWU!_^!dXU!QaeQdYS!US_cicdU])!!

=fQ\eQdY_^! _V! Q! `b_`_cUT! `b_ZUSd! e^TUb! Q\\! V_eb! _V! dXU! bUaeYbU]U^dc! cUd! V_bdX! Y^! dXU! ?eYTU\Y^Uc!

S_^cdYdedUc!Q!TUdUb]Y^QdY_^!_V!S_]`\YQ^SU!gYdX!JUSdY_^!/+/%R&%,&)!!

KXU ;_b`cr bUWe\QdY_^c Q\c_ QTTbUcc dXU bU\QdY_^cXY` RUdgUU^ dXU ;_b`c Q^T cdQdU Q^T \_SQ\ \Q^T ecU 

`\Q^^Y^W!QWU^SYUc)! !KXU bUWe\QdY_^c Uh`bUcc\i cdQdU dXQd pdXU `bY]Qbi bUc`_^cYRY\Ydi V_b TUdUb]Y^Y^W 

j_^Y^W! Q^T! \_SQ\ \Q^T ecU ]QddUbc bUcd gYdX cdQdU Q^T \_SQ\ Q^T dbYRQ\ QedX_bYdYUc)q ! ..! ;)>)I)! p!

.-+)/%Z&%-&)!!KXU bUWe\QdY_^c TYbUSd dXQd e`_^ S_]`\YQ^SU gYdX dXU ;_b`cr be\Uc Q^T _dXUb Q``\YSQR\U 

VUTUbQ\ \Qg' Y^ dXU QRcU^SU _V p_fUbbYTY^W ^QdY_^Q\ VQSd_bc _V dXU `eR\YS Y^dUbUcdq dXQd ]Qi RU bUfUQ\UT 

TebY^W Q `Ub]Yd Q``\YSQdY_^' Q `Ub]Yd pgY\\ RU WU^UbQ\\i YcceUT V_\\_gY^W bUSUY`d _V Q VQf_bQR\U cdQdU 

TUdUb]Y^QdY_^)q !..!;)>)I)!p!.-+)/%Z&%/&)!!MXY\U!]Q[Y^W!Q!S_]`\YQ^SU!TUdUb]Y^QdY_^'!dXU!;_b`c!]Qi!

WQdXUb!Y^V_b]QdY_^!ceVVYSYU^d!d_!ce``_bd!Q^T!]Q[U!Ydc!TUSYcY_^c!Ri!c_\YSYdY^W!S_]]U^dc!Vb_]!_dXUb!

VUTUbQ\'!dbYRQ\'!cdQdU'!Q^T!\_SQ\!bUc_ebSU!QWU^SYUc!Q^T!dXU!`eR\YS)!E_dgYdXcdQ^TY^W'!dXU!;_b`c!Yc!c_\U\i!

bUc`_^cYR\U!V_b!bUQSXY^W!Q!TUSYcY_^!_^!dXU!]UbYdc!_V!dXU!`Ub]Yd!Q``\YSQdY_^'!Y^S\eTY^W!TUdUb]Y^QdY_^!

_V!dXU!`b_ZUSd!`eb`_cU'!dXU!UhdU^d!_V!dXU!Q\dUb^QdYfUc!Q^Q\icYc'!gXYSX!Q\dUb^QdYfUc!QbU!`bQSdYSQR\U'!dXU!

C=<G8'!dXU!Q]_e^d!Q^T!di`U!_V!]YdYWQdY_^!dXQd!Yc!d_!RU!bUaeYbUT'!Q^T!Q\\!_dXUb!Qc`USdc!_V!dXU!TUSYcY_^(

]Q[Y^W!`b_SUcc)!

,)-)- @J\RXWJU!7W^RZXWVNW\JU!BXURL`!3L\!

9USQecU!dXU!bUaeYbUT!`Ub]Yd!QedX_bYjQdY_^!Vb_]!dXU!LJ8;=!Yc!Q!]QZ_b!VUTUbQ\!QSdY_^'!dXU!LJ8;=!

]ecd! UYdXUb! `bU`QbU! Q^!=^fYb_^]U^dQ\! 8ccUcc]U^d! V_b! Q! TUdUb]Y^QdY_^! _V! dXU! cYW^YVYSQ^SU! _V! dXU!

U^fYb_^]U^dQ\! Y]`QSdc! _b! S_^TeSd! Q^!=^fYb_^]U^dQ\! A]`QSd! JdQdU]U^d! `ebceQ^d! d_! dXU! EQdY_^Q\!

=^fYb_^]U^dQ\!G_\YSi!8Sd!%E=G8&)!!
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!
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?WRRQTVKPI!7PHQTOCVKQP!HQT!=TQRQUGF!=TQLGEV!!

8SS_bTY^W!d_!dXU!?eYTU\Y^Uc'!dXU!Q\dUb^QdYfUc!Q^Q\icYc!bUaeYbUT!Y^!Q!E=G8!UfQ\eQdY_^!Yc!cY]Y\Qb!d_!dXQd!

S_^TeSdUT!e^TUb!dXU!JUSdY_^!/+/%R&%,&5!

>_b! QSdY_^c! ceRZUSd! d_!E=G8'!gXUbU! dXU!;_b`c!_V!=^WY^UUbc! Yc! dXU!

`Ub]YddY^W! QWU^Si'! dXU! Q^Q\icYc! _V! Q\dUb^QdYfUc! bUaeYbUT! V_b! E=G8!

U^fYb_^]U^dQ\! T_Se]U^dc'! Y^S\eTY^W! ce``\U]U^dQ\! ;_b`c! E=G8!

T_Se]U^dc'! gY\\! Y^! ]_cd! SQcUc! `b_fYTU! dXU! Y^V_b]QdY_^! V_b! dXU!

UfQ\eQdY_^!_V!Q\dUb^QdYfUc!e^TUb!dXUcU!?eYTU\Y^Uc)!

/+! ;)>)I)! p! -.+),+%Q&%/&)! ! 8TTYdY_^Q\\i' LJ8;= `b_WbQ] \YdUbQdebU XQc bUS_W^YjUT dXQd p<YcdbYSdc 

cX_e\T! ^_d! S_^TeSd! _b! T_Se]U^d! cU`QbQdU! Q\dUb^QdYfUc! Q^Q\icUc! V_b! E=G8! Q^T! dXU! /+/%R&%,&!

?eYTU\Y^Uc)q!!?GG!LJ8;='!?VCPFCTF!<RGTCVKPI!=TQEGFWTGU HQT VJG A?/13]U >GIWNCVQTZ =TQITCO!%Be\i!-++4&!

%LJ8;=!JFG&)!!

K_ ]UUd dXU bUaeYbU]U^dc _V dXU ?eYTU\Y^Uc e^TUb dXU LJ8;=rc bUWe\Qd_bi ̀ b_WbQ]' Qc gU\\ Qc cQdYcVi 

dXU!Q\dUb^QdYfU!bUaeYbU]U^dc!e^TUb!E=G8'!Q\dUb^QdYfUc!gUbU!TUfU\_`UT!d_!Y^S_b`_bQdU!dXU!C=<G8'!

Q^T! dXU! 8``\YSQ^d! ceR]Ydc! dXQd! ^_ QTTYdY_^Q\ Q\dUb^QdYfUc QbU ^USUccQbi Qc `Qbd _V dXU LJ8;=rc 

?eYTU\Y^Uc!UfQ\eQdY_^!`b_SUcc!_V!dXU!Gb_`_cUT!Gb_ZUSd)!!

)'+! BZJL\RLJKUN!3U\NZWJ\R^N[!8ZJVN_XZT!$,(!5'8'C'!d!*+(')(!$J%%!

KXU! 8``\YSQ^d! Yc! Y^V_b]UT! dXQd! dXU LJ8;=rc Q^Q\icYc _V `bQSdYSQR\U Q\dUb^QdYfUc Yc! V_e^T! Y^! dXU!

?eYTU\Y^Uc)!!KXU!VYbcd!bUaeYbU]U^d!_V!dXU!?eYTU\Y^Uc!`b_fYTUc5!

%Q&!=hSU`d!Qc!̀ b_fYTUT!e^TUb!JUSdY_^!/+/%R&%-&'!̂ _!TYcSXQbWU!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!

cXQ\\!RU!`Ub]YddUT!YV!dXUbU!Yc!Q!`bQSdYSQR\U!Q\dUb^QdYfU!d_!dXU!`b_`_cUT!TYcSXQbWU!gXYSX!

g_e\T!XQfU!\Ucc!QTfUbcU!Y]`QSd!_^!dXU!QaeQdYS!US_cicdU]'!c_!\_^W!Qc!dXU!Q\dUb^QdYfU!

T_Uc!^_d!XQfU!_dXUb!cYW^YVYSQ^d!QTfUbcU!U^fYb_^]U^dQ\!S_^cUaeU^SUc)!

%,&!>_b!dXU!`eb`_cU!_V!dXYc!bUaeYbU]U^d'!`bQSdYSQR\U!Q\dUb^QdYfUc!Y^S\eTU'!Red!QbU!^_d!

\Y]YdUT!d_5!

%Y&!8SdYfYdYUc!gXYSX!T_!̂ _d!Y^f_\fU!Q!TYcSXQbWU!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Y^d_!dXU!gQdUbc!

_V!dXU!L^YdUT!JdQdUc!_b!_SUQ^!gQdUbc6!

%YY&!<YcSXQbWUc!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Qd!_dXUb! \_SQdY_^c!Y^!gQdUbc!_V!dXU!L^YdUT!

JdQdUc!_b!_SUQ^!gQdUbc6!

%-&!8^!Q\dUb^QdYfU!Yc!`bQSdYSQR\U!YV!Yd!Yc!QfQY\QR\U!Q^T!SQ`QR\U!_V!RUY^W!T_^U!QVdUb!dQ[Y^W!

Y^d_!S_^cYTUbQdY_^!S_cd'! UhYcdY^W! dUSX^_\_Wi'! Q^T! \_WYcdYSc! Y^! \YWXd!_V!_fUbQ\\!`b_ZUSd!

`eb`_cUc)!AV!Yd!Yc!_dXUbgYcU!Q!`bQSdYSQR\U!Q\dUb^QdYfU'!Q^!QbUQ!^_d!`bUcU^d\i!_g^UT!Ri!

dXU!Q``\YSQ^d!gXYSX!S_e\T!bUQc_^QR\i!RU!_RdQY^UT'!edY\YjUT'!Uh`Q^TUT!_b!]Q^QWUT!Y^!

_bTUb!d_!Ve\VY\\!dXU!RQcYS!`eb`_cU!_V!dXU!`b_`_cUT!QSdYfYdi!]Qi!RU!S_^cYTUbUT)!
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%.&!MXUbU! dXU! QSdYfYdi! Qcc_SYQdUT! gYdX! Q! TYcSXQbWU!gXYSX! Yc! `b_`_cUT! V_b! Q! c`USYQ\!

QaeQdYS!cYdU!%Qc!TUVY^UT!Y^!ceR`Qbd!=&-!T_Uc!^_d!bUaeYbU!QSSUcc!_b!`b_hY]Ydi!d_!_b!cYdY^W!

gYdXY^ dXU c`USYQ\ QaeQdYS cYdU Y^ aeUcdY_^ d_ Ve\VY\\ Ydc RQcYS `eb`_cU %Y)U)' Yc ^_d pgQdUb 

TU`U^TU^dq&' `bQSdYSQR\U! Q\dUb^QdYfUc! dXQd! T_! ^_d! Y^f_\fU! c`USYQ\! QaeQdYS! cYdUc! QbU!

`bUce]UT!d_!RU!QfQY\QR\U'!e^\Ucc!S\UQb\i!TU]_^cdbQdUT!_dXUbgYcU)!!A^!QTTYdY_^'!gXUbU!Q!

TYcSXQbWU! Yc! `b_`_cUT! V_b! Q! c`USYQ\! QaeQdYS! cYdU'! Q\\! `bQSdYSQR\U! Q\dUb^QdYfUc! d_! dXU!

`b_`_cUT!TYcSXQbWU!gXYSX!T_!^_d! Y^f_\fU!Q!TYcSXQbWU! Y^d_!Q!c`USYQ\!QaeQdYS!cYdU!QbU!

`bUce]UT! d_! XQfU! \Ucc! QTfUbcU! Y]`QSd! _^! dXU! QaeQdYS! US_cicdU]'! e^\Ucc! S\UQb\i!

TU]_^cdbQdUT!_dXUbgYcU)!

)',! 9]RMNURWN[!$,(!5'8'C'!d!*+(')($J%%'!!!

8c!̀ b_fYTUT!QR_fU'!dXU!?eYTU\Y^Uc!̀ b_XYRYd!dXU!TYcSXQbWU!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Y^!Q!c`USYQ\!QaeQdYS!

cYdU!e^\Ucc!Yd!SQ^!RU!cX_g^!dXQd!dXUbU!QbU!Yc!^_!`bQSdYSQR\U!Q\dUb^QdYfU!gXYSX!g_e\T!XQfU!\Ucc!QTfUbcU!

Y]`QSd!_^! dXU!QaeQdYS!US_cicdU])! !8!`bQSdYSQR\U! Q\dUb^QdYfU! Yc! ceRZUSd! d_! bUQc_^QR\U! Y^dUb`bUdQdY_^6!

X_gUfUb'!dXU!?eYTU\Y^Uc!WU^UbQ\\i!TUVY^U!Q!`bQSdYSQR\U!Q\dUb^QdYfU!Qc _^U dXQd Yc pQfQY\QR\U Q^T SQ`QR\U 

_V!RUY^W!T_^U!QVdUb!dQ[Y^W!Y^d_!S_^cYTUbQdY_^!S_cd'!UhYcdY^W!dUSX^_\_Wi'!Q^T!\_WYcdYSc!Y^!\YWXd!_V!_fUbQ\\!

`b_ZUSd `eb`_cUc)q /+ ;)>)I) l!-.+),+%Q&%-&)!!!

L^TUb!ceRcUSdY_^!%Q&%.&'!Q^!Y^YdYQ\!TUdUb]Y^QdY_^!]ecd!RU!]QTU!Ri!dXU!LJ8;=!gYdX!bUc`USd!d_!gXUdXUb!

dXU `b_`_cUT TYcSXQbWUc QbU pgQdUb TU`U^TU^d)q KXU ?eYTU\Y^Uc `b_fYTU dXQd' gXU^ Q^ QSdYfYdi 

Qcc_SYQdUT!gYdX!dXU!TYcSXQbWU!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Y^!Q!c`USYQ\!QaeQdYS!cYdU!T_Uc!^_d!bUaeYbU!QSSUcc!

_b ̀ b_hY]Ydi d_ dXQd c`USYQ\ QaeQdYS cYdU d_ Ve\VY\\ Ydc RQcYS ̀ eb`_cU' dXU QSdYfYdi Yc ̂ _d pgQdUb TU`U^TU^d)q!!

8!TUdUb]Y^QdY_^!Ri!dXU!LJ8;=!dXQd!Q!`b_`_cUT!TYcSXQbWU!Yc!PQV!gQdUb!TU`U^TU^d!SQbbYUc!gYdX!Yd!dg_!

Y^XUbU^d!`bUce]`dY_^c!dXQd!]ecd!RU!bUReddUT!Ri!Q!ceSSUccVe\!Q``\YSQ^d)!!

KXU!VYbcd!`bUce]`dY_^!Yc!dXQd!`bQSdYSQR\U!Q\dUb^QdYfUc!dXQd!T_!^_d!Y^S\eTU!Y]`QSdc!_^!c`USYQ\!QaeQdYS!

cYdUc! UhYcd! Q^T! QbU! QfQY\QR\U! d_! dXU! Q``\YSQ^d)! ! Ad! Yc! dXec! Y^Se]RU^d! e`_^! dXU! Q``\YSQ^d! d_! S\UQb\i!

TU]_^cdbQdU!_dXUbgYcU)!!KXU!TUdUb]Y^QdY_^!_V!gQdUb!TU`U^TU^Si!Ri!dXU!LJ8;=!Yc!̀ bUSUTUT!Ri!Q!S\UQb!

e^TUbcdQ^TY^W _V dXU `eb`_cU _V dXU Gb_`_cUT Gb_ZUSd' R_dX dXU p_fUbQ\\ `b_ZUSd `eb`_cUq Q^T dXU 

pRQcYS!̀ eb`_cUq)!!8VdUb!UfQ\eQdY^W!dXU!gQdUb!TU`U^TU^Si!_V!Q!̀ b_`_cUT!̀ b_ZUSd'!dXU!LJ8;=!]ecd!dXU^!

S_^cYTUb! dXU! Ve\\! bQ^WU!_V!`bQSdYSQR\U! Q\dUb^QdYfUc! dXQd! QbU! SQ`QR\U!_V! QSXYUfY^W! dXU!_fUbQ\\! `b_ZUSd!

`eb`_cU)!!

!
! -! ?RGEKCN! CSWCVKE! UKVGU! QbU! WU_WbQ`XYS! QbUQc'! \QbWU! _b! c]Q\\'! `_ccUccY^W! c`USYQ\! US_\_WYSQ\!
SXQbQSdUbYcdYSc!_V!`b_TeSdYfYdi'! XQRYdQd'!gY\T\YVU!`b_dUSdY_^'!_b!_dXUb! Y]`_bdQ^d! Q^T! UQcY\i! TYcbe`dUT!
US_\_WYSQ\! fQ\eUc)! ! KXUcU! QbUQc! QbU! WU^UbQ\\i! bUS_W^YjUT! Qc! cYW^YVYSQ^d\i! Y^V\eU^SY^W! _b! `_cYdYfU\i!
S_^dbYRedY^W!d_!dXU!WU^UbQ\!_fUbQ\\!U^fYb_^]U^dQ\!XUQ\dX!_b!fYdQ\Ydi!_V!dXU!U^dYbU!US_cicdU]!_V!Q!bUWY_^)!!
/+!;)>)I)!p!-.+).)!!KXUcU!Y^S\eTU!cQ^SdeQbYUc!Q^T!bUVeWUc!%p!-.+)/+&'!gUd\Q^Tc!%p!-.+)/,&'!]eTV\Qdc!%p!
-.+)/-&'!fUWUdQdUT!cXQ\\_gc!%p!-.+)/.&'!S_bQ\!bUUVc!%p!-.+)//&'!Q^T!bYVV\U!Q^T!`__\!S_]`\UhUc!%p!-.+)/0&)!!
9USQecU!dXU!Gb_`_cUT!Gb_ZUSd!Y^f_\fUc!dXU!TYcSXQbWU!Y^d_!Q^T!VY\\!_V!gUd\Q^Tc'!dXUcU!]_bU!bUcdbYSdYfU!
`b_fYcY_^c!Q``\i!d_!dXU!Gb_`_cUT!Gb_ZUSd)!
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KXU! cUS_^T! Y^XUbU^d! `bUce]`dY_^! SbUQdUT! Ri! Q! ^_^(gQdUb! TU`U^TU^Si! TUdUb]Y^QdY_^! Yc! dXQd! Q\\!

`bQSdYSQR\U!Q\dUb^QdYfUc!%^_d!Y^S\eTY^W!dXU!`b_`_cUT!TYcSXQbWU&!gXYSX!T_!^_d!Y^f_\fU!Q!TYcSXQbWU!_V!

TbUTWUT!_b!VY\\!]QdUbYQ\!Y^d_!Q!c`USYQ\!QaeQdYS!cYdU!%gUd\Q^T&'!QbU!`bUce]UT!Qc!XQfY^W!\Ucc!_V!Q^!QTfUbcU!

Y]`QSd!_^!dXU!QaeQdYS!US_cicdU]!dXQ^!dXU!`b_`_cUT!TYcSXQbWU'!e^\Ucc!S\UQb\i!TU]_^cdbQdUT!_dXUbgYcU)!!

KXU! UfQ\eQdY_^! _V! `bQSdYSQR\U! Q\dUb^QdYfUc! Y^! dXYc! Q^Q\icYc! Yc! RQcUT! _^! dXU! bQ^WU! _V! bUQc_^QR\U!

Q\dUb^QdYfUc!cUd!V_bdX!RU\_g)!!KXYc!`b_SUcc!gQc!TUfU\_`UT!Q^T!Y]`\U]U^dUT!Y^!Q!]Q^^Ub!S_W^YjQ^d!_V!

dXU!bUaeYbU]U^dc!_V!dXU!?eYTU\Y^Uc!Q^T!E=G8)! !?GG!LJ8;=!%BQh)!<Ycd)&'! 7PHQTOCVKQP! HQT!=TGRCTKPI!CP!

/NVGTPCVKXGU!/PCNZUKU! APFGT! ?GEVKQP! ,(,! %Be^U! -+,/&6!LJ8;=! %JQf)! <Ycd)&'! 5WKFGNKPGU! 4QT! =TGRCTCVKQP! QH!

/PCNZUKU!QH!?GEVKQP!,(,!=GTOKV!/RRNKECVKQPU!=WTUWCPV!VQ!VJG!?GEVKQP!,(,$0%$)%!5WKFGNKPGU!QH!@JG!1NGCP!BCVGT!/EV!

$,(!1'4'>'&!?GEVKQP!*+(%)!!KXec'!dXU!Q\dUb^QdYfUc!Q^Q\icYc!V_b]c!dXU!RQcYc!Vb_]!gXYSX!dXU!LJ8;=!gY\\!

YTU^dYVi! `bQSdYSQR\U! Q\dUb^QdYfUc! Q^T! TUdUb]Y^U! gXUdXUb! dXU! 8``\YSQ^drc Gb_`_cUT Gb_ZUSd Yc dXU 

C=<G8)!!

*'(! BZXSNL\!B]ZYX[N!

=cdQR\YcXY^W dXU e^TUb\iY^W ̀ eb`_cU Q^T ̂ UUT V_b Q ̀ b_ZUSd Yc Q [Ui Y^YdYQ\ cdU` Y^ dXU LJ8;=rc ̀ b_SUcc 

_V UfQ\eQdY^W dXU Gb_`_cUT Gb_ZUSdrc S_]`\YQ^SU gYdX dXU ?eYTU\Y^Uc) LJ8;= bUWe\QdY_^c UcdQR\YcX!Q!

dXbUU(`Qbd!̀ b_SUcc!V_b!TUfU\_`Y^W!dXU!_VVYSYQ\!̀ eb`_cU!_V!Q!̀ b_ZUSd)!!8c!TUcSbYRUT!RU\_g'!_^U!cdQdU]U^d!

Yc!`b_fYTUT!Ri!dXU!Q``\YSQ^d'!Q^T!dXU!_dXUb!dg_!QbU!TUdUb]Y^UT!Ri!dXU!LJ8;=5!

' KXU!8``\YSQ^d!TUfU\_`c!Q^T!S\UQb\i!cdQdUc!Q^!_fUbQ\\!`eb`_cU!Q^T!^UUT!Y^!dXU!Q``\YSQdY_^!d_!dXU!

LJ8;=6!

' KXU LJ8;= TUdUb]Y^Uc dXU pRQcYSq `eb`_cU _V dXU `b_ZUSd' gXYSX Y^V_b]c dXU S_^S\ecY_^ Qc d_ 

gXUdXUb!dXU!`b_ZUSd!Yc!gQdUb!TU`U^TU^d!e^TUb!JUSdY_^!/+/%R&%,&!_V!dXU!;M86!Q^T!

' KXU LJ8;= TUdUb]Y^Uc dXU p_fUbQ\\q `eb`_cU _V dXU `b_ZUSd)!

KXUcU dXbUU cdQdU]U^dc _V dXU Gb_`_cUT Gb_ZUSdrc `eb`_cU Q^T ^UUT V_b] dXU RQcYc Ri gXYSX dXU 

LJ8;=!gY\\!UfQ\eQdU!dXU!S_]`\YQ^SU!_V!dXU!Gb_`_cUT!Gb_ZUSd!gYdX!dXU!?eYTU\Y^Uc'!Y^S\eTY^W!dXU!bQ^WU!

_V! `bQSdYSQR\U! Q\dUb^QdYfUc)! !KXUcU! cdQdU]U^dc! QbU! Q\c_! ecUT! Qc! `Qbd! _V! dXU! Q^Q\icYc! bUaeYbUT! e^TUb!

E=G8) 8\dX_eWX dXU dXbUU cdQdU]U^dc gUbU TUfU\_`UT d_ ]UUd TYcdY^Sd _RZUSdYfUc gYdXY^ dXU LJ8;=rc 

UfQ\eQdY_^ _V dXU Gb_`_cUT Gb_ZUSdrc S_]`\YQ^SU gYdX dXU ?eYTU\Y^Uc' Yd Yc Uh`USdUT dXQd dXU 

Q\dUb^QdYfUc!Q^Q\icYc!gY\\!_fUb\Q`!gYdX!Q^T!]Qi'!Y^!]_cd!SQcUc'!`b_fYTU!dXU!Y^V_b]QdY_^!bUaeYbUT!V_b!dXU!

UfQ\eQdY_^! _V! Q\dUb^QdYfUc! e^TUb! E=G8)! 8TTYdY_^Q\\i'! gXY\U! S_^cYTUbQdY_^! ]Qi! RU! WYfU^! d_! dXU!

8``\YSQ^drc `b_^_e^SU]U^d _V dXU Gb_`_cUT Gb_ZUSdrc RQcYS Q^T _fUbQ\\ `eb`_cU'!dXU!LJ8;=!Yc!dXU!

e\dY]QdU!QbRYdUb!_V! dXQd!S_^S\ecY_^!Q^T! Yc!U^dYd\UT!d_!TUdUb]Y^U!dXU!VY^Q\!cdQdU]U^dc!gYdX_ed!e^TeU!

Y^V\eU^SU _V dXU 8``\YSQ^drc fYUgc)!
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*')! EQN!3YYURLJW\c[!B]ZYX[N!JWM!@NNM!

8^!Q``\YSQ^drc!cdQdUT!̀ eb`_cU!Q^T!̂ UUT!Yc!Q^!Uh`bUccY_^!_V!dXU!e^TUb\iY^W!W_Q\c!V_b!Q!̀ b_`_cUT!̀ b_ZUSd)!!

KXU!LJ8;=! dQ[Uc!Q^!Q``\YSQ^drc!`eb`_cU!Q^T!^UUT! Y^d_!QSS_e^d! gXU^!TUdUb]Y^Y^W!dXU!LJ8;=rc!

_fUbQ\\!̀ eb`_cU)!!DY^TVe\!_V!dX_cU!S_^cYTUbQdY_^c'!dXU!8``\YSQ^d!bUc`USdVe\\i!ceR]Ydc!dXQd!dXU!`eb`_cU!

Q^T!^UUT!_V!dXU!Gb_`_cUT!Gb_ZUSd!Yc!Qc!V_\\_gc)!

!

KXU!8``\YSQ^d!bUc`USdVe\\i!ceR]Ydc!dXQd!dXU!`eb`_cU!_V!dXU!Gb_`_cUT!

Gb_ZUSd!Yc!d_!TUfU\_`'!S_^cdbeSd'!Q^T!_`UbQdU!Q!g_b\T(S\Qcc!`b_VUccY_^Q\!

c`_bdc! `bQSdYSU! Q^T! dbQY^Y^W! VQSY\Ydi! Q\_^W! gYdX! Q! cdQdU(_V(dXU(Qbd!

S_b`_bQdU!XUQTaeQbdUbc!Y^!^_bdXUb^!J_edX!;Qb_\Y^Q!Qc!gU\\!QTTYdY_^Q\!

]YhUT(ecU!TUfU\_`]U^d!Qc!_^!Q!̀ b_`Ubdi!dXQd!XQc!ceVVYSYU^d!S_^dYWe_ec!

QSbUQWU'! `b_hY]Ydi! d_! ;XQb\_ddU'! TYbUSd! A^dUbcdQdU! XYWXgQi! Vb_^dQWU!

Q^T*_b!QSSUcc'!Q^T!Yc!\_SQdUT!S\_cU!d_!Q!]QZ_b!QYb`_bd)!

KXU!8``\YSQ^d!VebdXUb!S_^dU^Tc!dXQd!dXU!^UUT!V_b!dXU!Gb_`_cUT!Gb_ZUSd!

Yc!d_!`b_fYTU!TUfU\_`]U^d!_V!]QcdUb!`\Q^!S_^SU`d!dXQd!Yc!Q^!Y^^_fQdYfU!

]YhUT(ecU'!`UTUcdbYQ^(VbYU^T\i!S_]]e^Ydi!Q^SX_bUT!Ri!dXU!EQdY_^Q\!

>__dRQ\\ CUQWeUrc ;Qb_\Y^Q! GQ^dXUbc! `bQSdYSU*dbQY^Y^W! VQSY\YdYUc! Q^T!

S_b`_bQdU! XUQTaeQbdUbc! gYdX! U]`XQcYc! _^! bUdQY\'! U^dUbdQY^]U^d'!

bUcUQbSX!Q^T!TUfU\_`]U^d'! bUcYTU^dYQ\!TgU\\Y^Wc'!S_]]UbSYQ\!_VVYSUc'!

]UTYSQ\! VQSY\YdYUc'! bUSbUQdY_^'! Q^T! _`U^! c`QSU! ecUc)! KXU! Gb_`_cUT!

Gb_ZUSd! gY\\! RU! ReY\d! Y^! `XQcUc! Y^! _bTUb! d_! RUddUb! ]UUd! SebbU^d! Q^T!

Uh`USdUT!TU]Q^T)!

!

L^TUb! E=G8! bUWe\QdY_^c'! Q\dUb^QdYfUc! d_! RU! UfQ\eQdUT! ]ecd! RU! bUQc_^QR\U)! ! KXU! ?eYTU\Y^Uc! Q\c_!

bUaeYbU!UfQ\eQdY_^!_V!`bQSdYSQR\U!Q\dUb^QdYfUc)!!KXU!;_b`c!ecUc!dXU!_fUbQ\\!`b_ZUSd!`eb`_cU!d_!YTU^dYVi!

dXU bQ^WU _V ̀ _dU^dYQ\ Q\dUb^QdYfUc dXQd gY\\ RU UfQ\eQdUT)  AV Q^ Q\dUb^QdYfU T_Uc ̂ _d ]UUd dXU Q``\YSQ^drc 

^UUT'!Qc!TUdUb]Y^UT!Ri!dXU!;_b`c'!Yd!]Qi!RU!bUZUSdUT!Vb_]!VebdXUb!S_^cYTUbQdY_^)!

!

KXU ;_b`cr bUWe\Qd_bi WeYTU\Y^Uc VebdXUb `b_fYTU5!

!

OKPXU Q``\YSQ^drc ̂ UUTc' Q^T dXU di`U _V ̀ b_ZUSd RUY^W ̀ b_`_cUT cX_e\T 

RU!S_^cYTUbUT)!!KXU!_fUbQ\\!`b_ZUSd!`eb`_cU!cX_e\T!RU!c`USYVYS!U^_eWX!

d_ TUVY^U dXU Q``\YSQ^drc ^UUTc' Red ^_d c_ bUcdbYSdYfU Qc d_ S_^cdbQY^ 

dXU!bQ^WU!_V!Q\dUb^QdYfUc!dXQd!]ecd!RU!S_^cYTUbUT!e^TUb!dXU!/+/%R&%,&!

WeYTU\Y^Uc)!

!

LJ8;=!JFG)!

!

A^!S_^cYTUbQdY_^!_V!dXU!QR_fU!SbYdUbYQ'! dXU!LJ8;=!XQc!TUdUb]Y^UT!dXQd!dXU!_fUbQ\\!`eb`_cU!_V! dXU!

Gb_`_cUT!Gb_ZUSd!Yc5!
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!

d_!TUfU\_`'!S_^cdbeSd'!Q^T!_`UbQdU!Q!`b_VUccY_^Q\!c`_bdc!`bQSdYSU!Q^T!

dbQY^Y^W!VQSY\Ydi!Q^T!S_b`_bQdU!XUQTaeQbdUbc!Y^!̂ _bdXUb^!J_edX!;Qb_\Y^Q!

Qc!gU\\!Qc!QTTYdY_^Q\!]YhUT(ecU!TUfU\_`]U^d!_^!Q!`b_`Ubdi! dXQd!XQc!

ceVVYSYU^d! S_^dYWe_ec! QSbUQWU'! `b_hY]Ydi! d_! ;XQb\_ddU'! Y^dUbcdQdU!

XYWXgQi!Vb_^dQWU!Q^T*_b!QSSUcc'!Q^T!Yc!\_SQdUT!S\_cU!d_!Q!]QZ_b!QYb`_bd)!

8c!VebdXUb!`b_fYTUT!QR_fU'!dXU!?eYTU\Y^Uc!bUaeYbU!dXQd!dXU!LJ8;=!TUdUb]Y^U!gXUdXUb!Q!`b_ZUSd!Yc!

gQdUb!TU`U^TU^d)!!BCVGT!FGRGPFGPV!]UQ^c!dXQd!dXU!̀ b_ZUSd!Ri!Ydc!fUbi!̂ QdebU!bUaeYbUc!QSSUcc!_b!̀ b_hY]Ydi!

d_' _b cYdY^W gYdXY^' Q c`USYQ\ QaeQdYS cYdU d_ Ve\VY\\ Ydc pRQcYS `eb`_cU)q!!KXU!?eYTU\Y^Uc!`b_XYRYd!dXU!

TYcSXQbWU!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Y^!c`USYQ\!QaeQdYS!cYdUc!e^\Ucc!Yd!SQ^!RU!cX_g^!dXQd!dXUbU!QbU!Yc!^_!

`bQSdYSQR\U! Q\dUb^QdYfU!gXYSX!g_e\T!XQfU! \Ucc! QTfUbcU! Y]`QSd!_^! dXU! QaeQdYS! US_cicdU])! !>_b!R_dX!

gQdUb!TU`U^TU^d! Q^T!^_^(gQdUb!TU`U^TU^d!TYcSXQbWUc'! Q\\! `bQSdYSQR\U! Q\dUb^QdYfUc! d_! dXU!`b_`_cUT!

TYcSXQbWU!gXYSX!T_!̂ _d!Y^f_\fU!Q!TYcSXQbWU!Y^d_!Q!c`USYQ\!QaeQdYS!cYdU!QbU!̀ bUce]UT!d_!XQfU!\Ucc!QTfUbcU!

Y]`QSd!_^!dXU!QaeQdYS!US_cicdU]'!e^\Ucc!S\UQb\i!TU]_^cdbQdUT!_dXUbgYcU)!!8!`bQSdYSQR\U!Q\dUb^QdYfU!Yc!

ceRZUSd!d_!bUQc_^QR\U!Y^dUb`bUdQdY_^6!X_gUfUb'!dXU!?eYTU\Y^Uc!WU^UbQ\\i!TUVY^U!Q!`bQSdYSQR\U!Q\dUb^QdYfU!

Qc _^U dXQd Yc pQfQY\QR\U Q^T SQ`QR\U! _V! RUY^W! T_^U! QVdUb! dQ[Y^W! Y^d_! S_^cYTUbQdY_^! S_cd'! UhYcdY^W!

dUSX^_\_Wi' Q^T \_WYcdYSc Y^ \YWXd _V _fUbQ\\ `b_ZUSd `eb`_cUc)q  /+ ;)>)I) l -.+),+%Q&%-&)!

A^!QTTYdY_^!d_!dXU!_fUbQ\\!`b_ZUSd!`eb`_cU'!dXU!LJ8;=!XQc!TUdUb]Y^UT!dXQd!dXU!RQcYS!`eb`_cU!_V!dXU!

TYcSXQbWUc!_V!TbUTWUT!_b!VY\\!]QdUbYQ\!Qcc_SYQdUT!gYdX!dXU!Gb_`_cUT!Gb_ZUSd!Yc5!

d_!ReY\T!Q!S_]]UbSYQ\!TUfU\_`]U^d)!

9QcUT!_^!dXU!TUdUb]Y^QdY_^!bUQSXUT!Ri!dXU!LJ8;='!dXU!Gb_`_cUT!Gb_ZUSd!XQc!RUU^!TUU]UT!^_d!d_!RU!

gQdUb!TU`U^TU^d!Ri!dXU!LJ8;='!Q!TUdUb]Y^QdY_^!dXU!8``\YSQ^d!T_Uc!^_d!SXQ\\U^WU)!!8SS_bTY^W\i'!Qc!

Q! `Qbd! _V! dXU! Q\dUb^QdYfUc! Q^Q\icYc! S_^dQY^UT! XUbUY^'! dXU! Q``\YSQdY_^! gY\\! bURed! dXU! `bUce]`dY_^c'!

TUcSbYRUT!QR_fU'!U]`\_iUT!Ri!dXU!LJ8;=).!!!

+'(! 3U\NZWJ\R^N[!6N^NUXYVNW\!

9QcUT! _^! dXU! bUaeYbU]U^dc! Y]`_cUT! e^TUb! E=G8'! bUWe\QdY_^c! TUfU\_`UT! Ri! dXU! ;=H'! Q^T! dXU!

LJ8;='!dXU!8``\YSQ^d! Y^YdYQ\\i!S_^cYTUbUT!Q\\!QfQY\QR\U!Q\dUb^QdYfUc!V_b!dXU!Gb_`_cUT!Gb_ZUSd)/! !KXU!

W_Q\!_V!dXYc!`b_SUcc!Yc!d_!YTU^dYVi!Q^T!S_^cYTUb!dXU!Rb_QTUcd!bQ^WU!_V!`_ccYR\U!Q\dUb^QdYfUc'!g_b[Y^W!d_!

!
! .!KXU!_fUbQ\\!`b_ZUSd!`eb`_cU'!RQcYS!`eb`_cU'! Q^T!gQdUb!TU`U^TU^Si!TUdUb]Y^QdY_^c!TUbYfU!
Vb_] dXU LJ8;=rc BQ^eQbi ,.' -+-+' \UddUb Q^T bUaeUcd V_b QTTYdY_^Q\ Y^V_b]QdY_^) !
! /!KXU!E=G8!Q\dUb^QdYfUc!Q^Q\icYc!bUaeYbUT!S_^cYTUbQdY_^!_V!Q\\!Q\dUb^QdYfUc!V_b!Q!`b_ZUSd!XQc!Ydc!b__dc!Y^!
dXU! VQSd! dXQd! E=G8! Yc! Q! `b_SUTebQ\! cdQdedU'! bQdXUb! dXQ^! _^U! TYSdQdY^W! ceRcdQ^dYfU! Q^Q\icYc! _b! ]Q^TQdY^W! Q!
`QbdYSe\Qb _edS_]U) 8d Ydc S_bU' E=G8 Yc Q pcd_`' \__[' Q^T \YcdU^q cdQdedU dXQd Yc Y^dU^TUT d_ bUce\d Y^ Q^ 
Y^V_b]UT!QWU^Si!TUSYcY_^!]Q[Y^W!`b_SUcc)!KXU!?eYTU\Y^Uc!Y]`_cU!Q!cdbYSdUb'!ceRcdQ^dYfU!cdQ^TQbT!d_!dXU!bQ^WU!
_V!bUQc_^QR\U!Q\dUb^QdYfUc!YTU^dYVYUT!e^TUb!E=G8!dXQd!Yc!TUcYW^UT!d_!QbbYfU!Qd!Q!`bQSdYSQR\U!Q\dUb^QdYfU!dXQd!XQc!
dXU!\UQcd!QTfUbcU!Y]`QSd!_^!dXU!QaeQdYS!US_cicdU])!!!



! ! %L`TQdUT&!DQbSX!4'!-+-+!

!

?QWVJ!1CTQNKPC!2GRCTVOGPV!QH!1QOOGTEG!CPF!@JG!1CTQNKPC!=CPVJGTU!! GQWU!,+!_V!-0!
?WRRQTVKPI!7PHQTOCVKQP!HQT!=TQRQUGF!=TQLGEV!!

^Qbb_g!dXU!cS_`U!_V!Q\dUb^QdYfUc!d_!dXU!bQ^WU!_V!bUQc_^QR\U!Q^T!`bQSdYSQR\U!Q\dUb^QdYfUc!dXQd!S_e\T!]UUd!

dXU! _fUbQ\\!`eb`_cU!_V!dXU!Gb_`_cUT!Gb_ZUSd)! !KXb_eWX!dXU!`b_SUcc!_V!TUfU\_`Y^W!dXU!`eb`_cU!Q^T!

^UUT'!dXU!8``\YSQ^d!Q``\YUT!dXU!RQcYS!̀ b_ZUSd!S_^SU`dc!d_!dXU!Ve\\!QbbQi!_V!QfQY\QR\U!Q\dUb^QdYfUc!Y^!_bTUb!

d_ WeYTU dXU YTU^dYVYSQdY_^ _V Q pbUQc_^QR\U bQ^WUq _V Q\dUb^QdYfUc Qc bUaeYbUT Ri E=G8) !L^TUb!E=G8'!

bUQc_^QR\U! Q\dUb^QdYfUc! Y^S\eTU! dX_cU! dXQd! QbU! `bQSdYSQ\! _b! VUQcYR\U! Vb_]! Q! dUSX^YSQ\! Q^T! US_^_]YS!

cdQ^T`_Y^d!Q^T!ecY^W!S_]]_^!cU^cU'!bQdXUb!dXQ^!cY]`\i!TUcYbQR\U!Vb_]!dXU!cdQ^T`_Y^d!_V!dXU!Q``\YSQ^d)!!

/1!>UT)!IUW)!,3+-1!%DQbSX!-.'!,43,&)!

A^! YTU^dYViY^W! Q^T! TUfU\_`Y^W! dXYc! \Ycd! _V! Q\dUb^QdYfUc'0! dXU! 8``\YSQ^d! S_^cYTUbUT! Q^T! Y^S\eTUT!

Q\dUb^QdYfUc!VQ\\Y^W!gYdXY^!dXU!V_\\_gY^W!SQdUW_bYUc5!!

& KXU!`b_`_cUT!Q\dUb^QdYfU6!

& 8\dUb^QdYfUc!dXQd!g_e\T!Y^f_\fU!^_!S_^cdbeSdY_^!Q^T!dXUbUV_bU!^_!TYcSXQbWUc!_V!TbUTWUT!

_b!VY\\ ]QdUbYQ\ Y^d_ dXU gQdUbc _V dXU L^YdUT JdQdUc %ceSX Qc dXU p^_ QSdY_^q Q\dUb^QdYfU&6!

& 8\dUb^QdYfU! _VVcYdU! \_SQdY_^c'! Y^S\eTY^W! dX_cU! dXQd!]YWXd! Y^f_\fU! \Ucc! QTfUbcU! Y]`QSd! d_!

gQdUbc!_V!dXU!L^YdUT!JdQdUc6!

& 8\dUb^QdYfUc! gXYSX! ]YWXd! bUce\d! Y^! \Ucc! QTfUbcU! Y]`QSd! d_!gQdUbc! _V! dXU! L^YdUT! JdQdUc'!

Y^S\eTY^W!]_TYVYSQdY_^c!d_!dXU!Q\YW^]U^dc'!cYdU!\Qi_edc'!_b!TUcYW^!_`dY_^c!Y^!dXU!`XicYSQ\!

\Qi_ed!Q^T!_`UbQdY_^!_V!dXU!`b_ZUSd!d_!bUTeSU!dXU!Q]_e^d!_V!Y]`QSdc!d_!dXU!gQdUbc!_V!dXU!

L^YdUT!JdQdUc6!Q^T!

& 8\dUb^QdYfUc!dXQd!g_e\T!Y^f_\fU!WbUQdUb!QTfUbcU!Y]`QSd!d_!gQdUbc!_V!dXU!L^YdUT!JdQdUc!Red!

Qf_YT!_b!]Y^Y]YjU!_dXUb!cYW^YVYSQ^d!QTfUbcU!U^fYb_^]U^dQ\!S_^cUaeU^SUc)!!

KXU!bQ^WU!_V!bUQc_^QR\U!Q\dUb^QdYfUc!YTU^dYVYUT!Y^!dXU!Y^YdYQ\!E=G8!Q^Q\icYc!%dXb_eWX!Q``\YSQdY_^!_V!dXU!

QR_fU!`eb`_cU!Q^T!^UUT!d_!dXU!Ve\\!`Q^_`\i!_V!Q\dUb^QdYfUc&!cSbUU^UT!_ed!e^bUQc_^QR\U!Q\dUb^QdYfUc!

bUce\dY^W!Y^!dXU!bUQc_^QR\U!Q\dUb^QdYfUc!QTTbUccUT!Y^!dXU!CUfU\!,!Q^Q\icYc)!

A^ QTTYdY_^ d_ ]UUdY^W dXU Y^YdYQ\ pbUQc_^QRY\Ydiq bUaeYbU]U^d e^TUb E=G8' dXU ?eYTU\Y^Uc! Y]`_cU!

VebdXUb!bUcdbYSdY_^c!Q^T!TU\YRUbQdY_^!_^!`bQSdYSQRY\Ydi!S_^cYTUbQdY_^c!bU\QdUT!d_!dXU!bQ^WU!_V!bUQc_^QR\U!

Q\dUb^QdYfUc)!L^TUb! dXU!?eYTU\Y^Uc'! dXU!LJ8;=! di`YSQ\\i!_^\i! S_^cYTUbc! dX_cU! Q\dUb^QdYfUc! dXQd! QbU!

QfQY\QR\U!d_!dXU!Q``\YSQ^d!Q^T!]UUd!dXU!_fUbQ\\!`eb`_cU)1!A^!ce``_bd!_V!dXU!YTU^dYVYUT!Q\dUb^QdYfUc'!dXU!

!
! 0!KXYc!Q^Q\icYc!S_^cYTUbc!Q!bQ^WU!_V!Q\dUb^QdYfUc!gXYSX!]YWXd!U^XQ^SU!U^fYb_^]U^dQ\!aeQ\Ydi!_b!XQfU!Q!
\Ucc!TUdbY]U^dQ\!UVVUSd!_^!dXU!U^fYb_^]U^d!dXQ^!dXU!`b_`_cUT!QSdYfYdi!Q^T!TU]_^cdbQdUc!dXQd!dXUbU!Yc!^_!HGCUKDNG!
Q^T!RTWFGPV!Q\dUb^QdYfU! dXQd!gY\\!XQfU!Q! \Ucc!U^fYb_^]U^dQ\\i!TQ]QWY^W!UVVUSd)!8^!Q\dUb^QdYfU! Yc! HGCUKDNG! YV! Yd! Yc!
QfQY\QR\U! Q^T! S_^cYcdU^d! gYdX! c_e^T! U^WY^UUbY^W! `bY^SY`\Uc'! ceSX! dXQd! dXU! Q\dUb^QdYfU! SQ^! RU! ceSSUccVe\\i!
S_^cdbeSdUT!_b!Y]`\U]U^dUT)!8^!Q\dUb^QdYfU!Yc!RTWFGPV!YV!Yd!Yc!US_^_]YSQ\\i!bUQc_^QR\U!Y^!\YWXd!_V!dXU!RU^UVYdc!dXU!
QSdYfYdi!g_e\T!`b_fYTU'!Red!S_cd!Q\_^U!T_Uc!^_d!bU^TUb!Q^!Q\dUb^QdYfU!Y]`beTU^d)!

! 1!?GG!/+ ;)>)I) l -.+),+%Q&%-& %pAV Yd Yc _dXUbgYcU Q `bQSdYSQR\U Q\dUb^QdYfU' Q^ QbUQ ^_d `bUcU^d\i _g^UT 
Ri!dXU!Q``\YSQ^d!gXYSX!S_e\T!bUQc_^QR\i!RU!_RdQY^UT'!edY\YjUT'!Uh`Q^TUT'!_b!]Q^QWUT!Y^!_bTUb!d_!Ve\VY\\!dXU!RQcYS!
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8``\YSQ^d!Yc!̀ b_fYTY^W!T_Se]U^dQdY_^!dXQd!TU]_^cdbQdUc!dXQd!dXU!̀ b_`_cUT!\_SQdY_^!Q^T!S_^VYWebQdY_^!

Yc!^USUccQbi!Y^!_bTUb!d_!QSXYUfU!dXU!`b_ZUSd!`eb`_cU!Q^T!^UUT!gYdX!dXU!\UQcd!U^fYb_^]U^dQ\\i!TQ]QWY^W!

TUcYW^)!!

F^SU!dXU!Q``b_`bYQdU!bQ^WU!_V!bUQc_^QR\U!Q\dUb^QdYfUc!Yc!YTU^dYVYUT'!dXU!`bQSdYSQRY\Ydi!Q^Q\icYc!_V!dXU!

`b_ZUSd!Q\dUb^QdYfUc!Yc!S_^TeSdUT!Y^!dg_!\UfU\c5!!!

,) CUfU\! ,!8^Q\icYc! Yc! Q! bUVY^UT! cSbUU^Y^W!`b_SUcc! U]`\_iUT! d_! UfQ\eQdU! SUbdQY^! YTU^dYVYUT!

bUQc_^QR\U Q\dUb^QdYfUc gYdX bUc`USd d_ S_^cYcdU^Si gYdX dXU Gb_`_cUT Gb_ZUSdrc `eb`_cU 

Q^T!^UUT!Qc!gU\\!Qc!dXU!_fUbQ\\!`b_ZUSd!`eb`_cU)!

-) CUfU\! -! 8^Q\icYc! bUfYUgc! dX_cU! Q\dUb^QdYfUc! dXQd! QbU! ^_d! cSbUU^UT! _ed! TebY^W! CUfU\! ,!

8^Q\icYc! Q^T! U]`\_ic! dXU!]_bU! bYW_b_ec! `bQSdYSQRY\Ydi! cdQ^TQbTc! e^TUb! dXU!?eYTU\Y^Uc'!

Y^S\eTY^W5!

Q) 8fQY\QRY\Ydi6!!

R) ;_cd6!!

S) KUSX^_\_WYSQ\! S_^cYTUbQdY_^c'! Y^S\eTY^W! dXU! cdQdU! _V! UhYcdY^W! dUSX^_\_Wi! d_! RU!

edY\YjUT!V_b!dXU!`b_ZUSd6!

T) C_WYcdYSQ\! S_^cYTUbQdY_^c'! Y^S\eTY^W! Y^VbQcdbeSdebU! QccUcc]U^dc! Q^T! bUaeYbU]U^dc6!

Q^T!

U) =^fYb_^]U^dQ\'!c_SYQ\'!XYcd_bYSQ\'!Q^T!Se\debQ\!Y]`QSdc)!

KXU!W_Q\!_V!dXU!CUfU\!-!8^Q\icYc!Yc!d_!YTU^dYVi!dXU!`bUVUbbUT!cYdU!\_SQdY_^!_V!dXU!Gb_`_cUT!

Gb_ZUSd)!

.) CUfU\!.!8^Q\icYc!bUfYUgc!TYVVUbU^d!cYdU!TUcYW^c!_V!dXU!Gb_`_cUT!Gb_ZUSd!Qd!dXU!`bUVUbbUT!cYdU!

\_SQdY_^)! !KQ[Y^W! Y^d_!S_^cYTUbQdY_^!Q\\!_V! dXU!QR_fU'! dXU!W_Q\!_V!CUfU\!.!8^Q\icYc! Yc! d_!

`b_fYTU!ceVVYSYU^d!Y^V_b]QdY_^!Vb_]!gXYSX!dXU!LJ8;=!SQ^!YTU^dYVi!dXU!C=<G8)!

,'(! <MNW\RORLJ\RXW!XO!3U\NZWJ\R^N[!

! ,')! BZXYX[NM!BZXSNL\!5ZR\NZRJ!

A^!VebdXUbQ^SU!_V!dXU!`eb`_cU!Q^T!^UUT!_V!dXU!Gb_`_cUT!Gb_ZUSd'!dXU!8``\YSQ^d!XQc!TUfU\_`UT!SUbdQY^!

SbYdUbYQ! ^USUccQbi! d_! QSXYUfU! dXQd! `eb`_cU! Q^T! cQdYcVi! dX_cU! ^UUTc! YTU^dYVYUT! Ri! dXU! GQ^dXUbc! Q^T!

!
`eb`_cU! _V! dXU! `b_`_cUT! QSdYfYdi! ]Qi! RU! S_^cYTUbUT)q&) ! 9i! S_^dbQcd'! Q! E=G8! Q^Q\icYc! _VdU^! bUaeYbUc!
S_^cYTUbQdY_^!_V!Q\dUb^QdYfUc!dXQd!QbU!^_d!QfQY\QR\U!d_!dXU!Q``\YSQ^d)!?GG!LJ8;=!JFG)!!KXU!Q\dUb^QdYfUc!Q^Q\icYc!
e^TUbdQ[U^!Ri!dXU!8``\YSQ^d!cQdYcVYUc!dXU!bUaeYbU]U^dc!_V!R_dX!dXU!?eYTU\Y^Uc!Q^T!E=G8!Q\dUb^QdYfUc!Q^Q\icUc)!
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TYcSeccUT!XUbUY^'!Qc!gU\\!Qc!Ve\VY\\c!;_]]UbSUrc!cdQded_bi!`eb`_cU!cUd!_ed!Y^!J);)!;_TU!8^^)!p!,.(,(

-+)! A^! TUfU\_`Y^W! dXUcU! SbYdUbYQ'! dXU! 8``\YSQ^d! cUU[c! d_! Ve\VY\\! Ydc! fYcY_^! _V! SbUQdY^W! Q! g_b\T(S\Qcc!

`b_VUccY_^Q\!c`_bdc!`bQSdYSU!Q^T!dbQY^Y^W!VQSY\Ydi!Q^T!S_b`_bQdU!XUQTaeQbdUbc'!gXY\U!Q\c_!QSXYUfY^W!dXU!

_`UbQdY_^Q\!Q^T!Ve^SdY_^Q\Ydi!bUaeYbU]U^dc!_V!Q!\QbWU!S_b`_bQdU!_bWQ^YjQdY_^!gX_cU!]YccY_^!bUaeYbUc!

dXQd!dX_cU!VQSY\YdYUc!RU!Y^dUbQSdYfU!Q^T!Y^fYdY^W!d_!dXU!`eR\YS)!!K_!QSXYUfU!dXQd!`eb`_cU'!dXU!Gb_`_cUT!

Gb_ZUSd! ^UUTc! d_! RU! ceVVYSYU^d\i S\_cU d_ ;XQb\_ddU Q^T 9Q^[ _V 8]UbYSQ JdQTYe]' dXU GQ^dXUbcr 

WU_WbQ`XYS!X_]U!Q^T!cdQTYe]'!dXU!`b_`_cUT!`b_ZUSd!cYdU!]ecd!RU!_V!ceVVYSYU^d!S_^dYWe_ec!QSbUQWU!d_!

\_SQdU dXU dUQ]rc VQSY\YdYUc Q^T dXU TUcYbUT ]YhUT(ecU!TUfU\_`]U^d'!Yd!^UUTc!d_!RU!R_dX!XYWX\i!fYcYR\U!

Q^T!_bYU^dUT!Y^!Q!gQi!dXQd!Yc!UQcY\i!QSSUccYR\U'!`b_fYTY^W!UhYcdY^W!TYbUSd!QSSUcc!d_!A(22!_b!SQ`QR\U!_V!

SbUQdY^W!cQ]U'!Q^T!Yd!̂ UUTc!d_!RU!Y^!ceVVYSYU^d!̀ b_hY]Ydi!d_!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd'!

WYfU^ dXU VbUaeU^d bUaeYbUT dbQfU\ _V dXU GQ^dXUbcr dUQ] Q^T `Ubc_^^U\)  A^! S_^cYTUbQdY_^! _V! dXU!

V_bUW_Y^W'! dXU!8``\YSQ^d!TUdUb]Y^UT! dXQd! dXU!Gb_`_cUT!Gb_ZUSd! bUaeYbUc'!Qd!Q!]Y^Y]e]'!Q!cYdU! dXQd!

]UUdc!dXU!V_\\_gY^W!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ5!

& DY^Y]e]!_V!,0+!QSbUc!_V!QfQY\QR\U'!S_^dYWe_ec'!Q^T!TUfU\_`QR\U!\Q^T!ceVVYSYU^d!d_!ce``_bd!dXU!

`\Q^^UT!dUQ]!Q^T!]YhUT(ecU!TUfU\_`]U^d!VQSY\YdYUc6!

& >b_^dQWU!_^!_b!fYcYRY\Ydi!Vb_]!A(226!

& =hYcdY^W!TYbUSd!Y^dUbSXQ^WU!QSSUcc!d_!A(22'!_b!ceVVYSYU^d!QSbUQWU!d_!SbUQdU!cQ]U6!

& C_SQdUT!gYdXY^!.+!]Y\Uc!_V!9Q^[!_V!8]UbYSQ!JdQTYe]6!Q^T!

& C_SQdUT!gYdXY^!.+!]Y\Uc!_V!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!

-'(! CJWPN!XO!3U\NZWJ\R^N[!

KXU!W_Q\!_V!`b_fYTY^W!Q!\Ycd!_V!Q\dUb^QdYfUc!dXQd!cQdYcVi!c_]U!_b!Q\\!_V!dXU!QR_fU!SbYdUbYQ!UcdQR\YcXUT!Ri!

dXU!8``\YSQ^d!Yc!d_!TYcS\_cU!Q^T!UfQ\eQdU!`_dU^dYQ\!Y]`QSdc!dXQd!]Qi!bUce\d!Vb_]!dXU!`b_`_cUT!`b_ZUSd!

Q^T d_ UfQ\eQdU dXU ̀ b_`_cUT Q\dUb^QdYfUrc QRY\Ydi!d_!Ve\VY\\!dXU!̀ b_ZUSd!̀ eb`_cU!Q^T!̂ UUT!S_^cYcdU^d!gYdX!

SbYdUbYQ! `b_fYTUT)! ! KXU! 8``\YSQ^d! QbbYfUT! Qd! Ydc! `bUVUbbUT! Q\dUb^QdYfU! QVdUb! S_^TeSdY^W! cdQWUc! _V!

Y^SbUQcY^W\i! dX_b_eWX! Q^Q\icYc'! gXY\U! RQ\Q^SY^W! dXU! U^fYb_^]U^dQ\! Y]`QSdc! gYdX! US_^_]YS'!

dUSX^_\_WYSQ\'!Q^T!\_WYcdYSQ\!S_^SUb^c)!

KXU! V_\\_gY^W! \Ycd! `b_fYTUc! Q! ^QbbQdYfU! Uh`\Q^QdY_^! %d_! QSS_]`Q^i! dXU! WbQ`XYSQ\! bU`bUcU^dQdY_^!

QddQSXUT! Qc! =hXYRYd! 8&! _V! dXU! bQ^WU! _V! bUQc_^QR\U! Q\dUb^QdYfUc! YTU^dYVYUT! Ri! dXU! 8``\YSQ^d! V_b!

S_^cYTUbQdY_^!V_b!dXU!\_SQdY_^!_V!Gb_`_cUT!Gb_ZUSd'!Q\_^W!gYdX!Q!cX_bd'!TUcSbY`dYfU!YTU^dYVYSQdY_^!_V!dXU!

Q\dUb^QdYfU5!
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-')! @X&3L\RXW!!

KXU!Gb_`_cUT!Gb_ZUSd!Yc!^_d!S_^cdbeSdUT)!

-'*! ;]\LQRW[XW!DR\N!

Q) KQh!DQ`!A<c5!!11/(++(++(+--6!11/(++(++(+-,6!11/(++(++(+-+6!11/(++(++(+,,6!11/(++(
++(++4)!

R) KXU! Gb_`_cUT! Gb_ZUSd! cYdU! Yc! S_]`bYcUT! _V! VYfU! cU`QbQdU! `b_`UbdYUc! S_]`bYcY^W!

Q``b_hY]QdU\i!-.1!QSbUc!Q^T!Yc!\_SQdUT!Q``b_hY]QdU\i!Y^!RUdgUU^!Q^T!d_!dXU!^_bdXUQcd!

_V! dXU! ;Ydi! _V! I_S[! @Y\\'! Q^T! d_! dXU! c_edXgUcd! _V! K_g^! _V! >_bd! DY\\'! gYdXY^! dXU!

S_b`_bQdU!\Y]Ydc!_V!dXU!I_S[!@Y\\!Q^T!Y^!N_b[!;_e^di)!!KXU!Gb_`Ubdi!Yc!]_cd\i!g__TUT'!

bQg!\Q^T'!gYdX!dXU!UhSU`dY_^!_V!Q!S\UQbUT!̀ _gUb!\Y^U!UQcU]U^d!dXQd!be^c!̂ _bdX!d_!c_edX'!

dXU!\U^WdX!_V!dXU!Gb_`Ubdi)!!KXU!cYdU!SebbU^d\i!T_Uc!^_d!XQfU!TYbUSd!Y^dUbSXQ^WU!QSSUcc!

d_!A(22'!Red!dXUbU!Yc!ceVVYSYU^d!QSbUQWU!d_!SbUQdU!ceSX!QSSUcc)!!KXU!cYdU!Yc!Q``b_hY]QdU\i!

-,!]Y\Uc!c_edXgUcd!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!--)3!]Y\Uc!c_edX!_V!dXU!;XQb\_ddU!

<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!!!!

-'+! 3[YNW!5XVVNZLN!BJZT!

Q) KQh!DQ`!A<c5!0/-(+.(+,(++,6!034(+,(+,(+-,!

R) KXYc!cYdU!Yc!Q``b_hY]QdU\i!-+0)3.!QSbUc'!_V!gXYSX!,1.),.!QSbUc!QbU!\YcdUT!Qc!TUfU\_`QR\U'!

Q^T!Yc!\_SQdUT!gYdXY^!dXU!S_b`_bQdU!\Y]Ydc!_V!dXU!;Ydi!_V!I_S[!@Y\\'! Y^!N_b[!;_e^di)!!

KXU!̀ b_`Ubdi!Yc!QTZQSU^d!d_!Q^T!R_e^TUT!Ri!F\T!N_b[!I_QT'!d_!dXU!̂ _bdX'!@US[\U!9\fT!

d_! dXU! c_edXgUcd'! @_\\Yc! CQ[Uc! I_QT! V_b! `_bdY_^c! _V! dXU! c_edX'! Q^T! Q! bUcYTU^dYQ\!

^UYWXR_bX__T! QSSUccYR\U! Ri! @_\\Yc! CQ[Uc! I_QT'! Q\_^W! gYdX! _dXUb! e^TUfU\_`UT!

`b_`Ubdi'!d_!dXU!UQcd)!!KXU!I_S[!@Y\\(N_b[!;_e^di!8Yb`_bd!Yc!QTZQSU^d!d_!dXU!^_bdXUQcd!

`Qbd! _V! dXU! `b_`Ubdi'! _^! dXU! _``_cYdU! cYTU! _V! ;U\Q^UcU! I_QT)! ! KXU! cYdU! Yc! \_SQdUT!

Q``b_hY]QdU\i!0!]Y\Uc!Vb_]!dXU!SYdi!SU^dUb!_V!I_S[!@Y\\'!Yd!T_Uc!^_d!XQfU!TYbUSd!QSSUcc!

d_! A(22'! Q^T! Yd! T_Uc! ^_d! XQfU! dXU! SQ`QRY\Ydi! _V! QTTY^W! Q^! Y^dUbSXQ^WU)! !KXU! cYdU! Yc!

Q``b_hY]QdU\i!-0!]Y\Uc!c_edXgUcd!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!-1)1!]Y\Uc!c_edX!

_V!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!!

-',! 4UJWLQJZM!4UJLT_NUU!DR\N!

Q) KQh!DQ`!A<c5!1,2(++(++(++,6!1,2(++(++(+3/6!1,2(++(++(+-16!1,2(++(++(+306!1,2(++(
++(+31!

R) KXYc!cYdU!Yc!S_]`bYcUT!_V!VYfU!`b_`UbdYUc!d_dQ\Y^W!Q``b_hY]QdU\i!,12!QSbUc'!_V!gXYSX!

,0-!QSbUc!QbU!\YcdUT!Qc!TUfU\_`QR\U'!Q^T!Yc!\_SQdUT!gYdXY^!dXU!e^Y^S_b`_bQdUT!\Y]Ydc!_V!

N_b[!;_e^di)!!KXU!`b_`Ubdi!Yc!QTZQSU^d!d_!Q^T!R_e^TUT!_^!dXU!UQcd*c_edXUQcd!cYTU!Ri!

A(22'!gYdX!dXU!UhSU`dY_^!_V!Q!SQbfU!_ed!QbUQ!gXUbU!dXU!9\Q^SXQbT!DQSXY^Ubi!VQSY\Ydi!Yc!

\_SQdUT'! bUcYTU^dYQ\! `b_`UbdYUc! QSSUccYR\U!Ri!JdbQgRUbbi!I_QT! d_! dXU!^_bdXgUcd'! Q^T!



! ! %L`TQdUT&!DQbSX!4'!-+-+!

!

?QWVJ!1CTQNKPC!2GRCTVOGPV!QH!1QOOGTEG!CPF!@JG!1CTQNKPC!=CPVJGTU!! GQWU!,/!_V!-0!
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e^TUfU\_`UT!`b_`Ubdi'!Y^S\eTY^W!dXU!CQji!@Qg[!JYdU!d_!dXU!c_edX)!!KXU!cYdU!XQc!TYbUSd!

QSSUcc!d_!A(22!Qd!=hYd!2.)!!KXU!cYdU!Yc!Q``b_hY]QdU\i!-4)/!]Y\Uc!c_edXgUcd!_V!9Q^[!_V!

8]UbYSQ!JdQTYe]'!Q^T!.+)0!]Y\Uc!c_edX!_V!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!!!!

-'-! 4ZJMUN`!<WM][\ZRJU!BJZT!&!7J[\!

S) KQh!DQ`!A<5!+-+(,.(+,(+1.!

T) KXYc!cYdU!Yc!Q``b_hY]QdU\i!-++!QSbUc'!_V!gXYSX!1/)0+!QbU!\YcdUT!Qc!TUfU\_`QR\U'!Q^T!Yc!

\_SQdUT!gYdXY^!dXU!S_b`_bQdU!\Y]Ydc!_V!dXU!K_g^!_V!>_bd!DY\\'!Y^!N_b[!;_e^di)!!KXU!

`b_`Ubdi!Yc!QTZQSU^d!d_!Q^T!R_e^TUT!_^!dXU!gUcd!cYTU!Ri!9Q^[c!I_QT!%-(\Q^U!@YWXgQi!

10&'! Q^T!_dXUb!e^TUfU\_`UT!`b_`Ubdi!_^! dXU! bU]QY^Y^W! cYTUc)! ! Ad! Yc! Q\c_!`_dU^dYQ\\i!

QSSUccYR\U!Ri!bUcYTU^dYQ\!b_QT!BM!MY\c_^!I_QT)!!KXU!cYdU!Yc!Q``b_hY]QdU\i! -)1!]Y\Uc!

Vb_]!dXU!=hYd!3.!Y^dUbSXQ^WU!_V!A(22'!Q^T!.)1!]Y\Uc!Vb_]!dXU!=hYd!3-!Y^dUbSXQ^WU!_V!A(

22)!!<eU!d_!Ydc!\_SQdY_^'!dXU!cYdU!Yc!^_d!SQ`QR\U!_V!QSS_]]_TQdY^W!Q!TYbUSd!Y^dUbSXQ^WU!

gYdX!A(22)!!KXU!cYdU!Yc!Q``b_hY]QdU\i!-,)/!]Y\Uc!c_edXgUcd!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!

Q^T!-.),!]Y\Uc!TeU!c_edX!_V!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!!!!!!

-'.! 6JRVUNZ!DR\N!

Q) KQh!DQ`!A<5!/33(++(++(++3!

R) KXYc!cYdU!Yc!Q``b_hY]QdU\i!.41!QSbUc'!_V!gXYSX!-1,!QSbUc!QbU!\YcdUT!Qc!TUfU\_`QR\U'!Q^T!

Yc!\_SQdUT!gYdXY^!dXU!e^Y^S_b`_bQdUT!\Y]Ydc!_V!N_b[!;_e^di)!!KXU!`b_`Ubdi!Yc!QTZQSU^d!

d_! Q^T! R_e^TUT! <QY]\Ub! 9\fT)'! d_! dXU! ^_bdX'! ;XQb\_ddU! @YWXgQi! %@gi! /4&! d_! dXU!

gUcd*c_edXgUcd'!e^TUfU\_`UT!`b_`Ubdi!d_!dXU!c_edX!Q^T!UQcd'! Y^S\eTY^W!`_bdY_^c!_V!

CQ[U!Mi\U'!Q^T!Yc!QTZQSU^d!d_!@Q^Tc!DY\\!@YWXgQi!%@gi!-2/&!d_!dXU!UQcd)!!KXU!cYdU!

T_Uc!^_d!XQfU!TYbUSd!QSSUcc!d_!A(22!Q^T'!TeU!d_!Ydc!\_SQdY_^'!dXU!cYdU!Yc!^_d!SQ`QR\U!_V!

QSS_]]_TQdY^W!Q!TYbUSd! Y^dUbSXQ^WU!gYdX!A(22'!Red! Yd! Yc! \_SQdUT! Q``b_hY]QdU\i! ,-)-!

]Y\Uc! Vb_]! dXU! =hYd! 3-! Y^dUbSXQ^WU! _V! A(22)! ! KXU! cYdU! Yc! Q``b_hY]QdU\i! -2)/! ]Y\Uc!

c_edXgUcd!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!-/),!]Y\Uc!c_edX!_V!dXU!;XQb\_ddU!<_eW\Qc!

A^dUb^QdY_^Q\!8Yb`_bd)!!!!

-'/! 8RZN\X_NZ!CXJM!4][RWN[[!BJZT!

Q) KQh!DQ`!A<c5!0/-(+.(+,(++,6!034(+,(+,(+-,!

R) KXYc!cYdU!Yc!Q``b_hY]QdU\i!,++!QSbUc'!_V!gXYSX!Q^!e^TUdUb]Y^UT!Q]_e^d!Yc!TUfU\_`QR\U'!

Q^T! Yc! \_SQdUT! gYdXY^! dXU! e^Y^S_b`_bQdUT! \Y]Ydc! _V! N_b[! ;_e^di)! ! KXU! `b_`Ubdi! Yc!

QTZQSU^d!d_!Q^T!R_e^TUT!Ri!A(22!d_!dXU!UQcd*c_edXUQcd'!Ri!>YbUd_gUb!I_QT!d_!dXU!̂ _bdX'!

\QbWU\i!e^TUfU\_`UT!`b_`Ubdi!d_!dXU!gUcd'!Y^S\eTY^W!Q!`_bdY_^!_V!G_bdUb!I_QT'!Q^T!Ri!

e^TUfU\_`UT!`b_`Ubdi!d_!dXU!c_edX)!!KXU!cYdU!Yc!\_SQdUT!Q``b_hY]QdU\i!-)0!]Y\Uc!Vb_]!

dXU!SYdi!SU^dUb!_V!I_S[!@Y\\)!!KXU!cYdU!SebbU^d\i!T_Uc!̂ _d!XQfU!TYbUSd!Y^dUbSXQ^WU!QSSUcc!

d_! A(22'! Red! dXUbU! Yc! ceVVYSYU^d! QSbUQWU! d_! SbUQdU! cQ]U)! ! K_TQi'! dXU! cYdU! Yc! \_SQdUT!
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!
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Q``b_hY]QdU\i!,!]Y\U!Vb_]!=hYd!22!Y^dUbSXQ^WU!_V!A(22'!fYQ!DQbY^U!<bYfU)!!KXU!cYdU!Yc!

Q``b_hY]QdU\i!-0)2!]Y\Uc!c_edXgUcd!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!-2)/!]Y\Uc!c_edX!

_V!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd)!!!!!

-'0! ;RPQ_J`!*/,!D\NJMVJW!DR\N!

Q) KQh!DQ`!A<c5!/4+(++(++(+//6!/4+(++(++(+,,!

R) KXYc!cYdU!Yc!S_]`bYcUT!_V!dg_!`b_`UbdYUc!d_dQ\Y^W!Q``b_hY]QdU\i!,2-!QSbUc'!_V!gXYSX!Q^!

e^TUdUb]Y^UT!Q]_e^d!Yc!TUfU\_`QR\U'!Q^T!Yc!\_SQdUT!gYdXY^!dXU!e^Y^S_b`_bQdUT!\Y]Ydc!

_V!N_b[!;_e^di)!!8^!QTTYdY_^Q\!-.+!QSbUc!QbU!\YcdUT!Qc!QfQY\QR\U'!Q\dX_eWX!dXUi!QbU!^_d!

\YcdUT!Qc!S_^dYWe_ec)!!KXU!`b_`Ubdi!Yc!R_e^TUT!Ri!;Q]`RU\\!I_QT!d_!dXU!^_bdX'!Q^T!

cX_gc!QSSUcc!d_!@Q^Tc!DY\\!@YWXgQi!%@gi!-2/&!d_!dXU!UQcd)!!KXU!bU]QY^Y^W!`_bdY_^c!

_V!dXU!`b_`Ubdi!QbU!R_e^TUT!Ri!e^TUfU\_`UT!`b_`UbdYUc)!!KXU!cYdU!T_Uc!^_d!XQfU!TYbUSd!

QSSUcc!d_!A(22!Q^T'!TeU!d_!Ydc!\_SQdY_^'!dXU!cYdU!Yc!̂ _d!SQ`QR\U!_V!QSS_]]_TQdY^W!Q!TYbUSd!

Y^dUbSXQ^WU! gYdX! A(22)! ! KXU! cYdU! Yc! Q``b_hY]QdU\i! .,! ]Y\Uc! c_edXgUcd! _V! 9Q^[! _V!

8]UbYSQ!JdQTYe]'!Q^T!-.)0!]Y\Uc!c_edXgUcd!_V!dXU!;XQb\_ddU!<_eW\Qc! A^dUb^QdY_^Q\!

8Yb`_bd)!!!

-'1! >Ja`!;J_T!DR\N!

Q) KQh!DQ`!A<5!1,0(++(++(++0!

R) KXYc!cYdU!Yc!Q``b_hY]QdU\i!,--!QSbUc'!_V!gXYSX!Q^!e^TUdUb]Y^UT!Q]_e^d!Yc!TUfU\_`QR\U'!

Q^T! Yc! \_SQdUT! gYdXY^! dXU! e^Y^S_b`_bQdUT! \Y]Ydc! _V! N_b[! ;_e^di)! ! KXU! `b_`Ubdi! Yc!

QTZQSU^d!d_!Q^T!R_e^TUT!Ri!A(22!d_!dXU!UQcd*c_edXUQcd)!!Ad!Yc!QSSUccYR\U!Ri!CQji!@Qg[!

I_QT'!d_!dXU!^_bdX'!Q^T!dXU!`b_`Ubdi!R_e^TQbi!Yc!^UQb!9USXd\Ub!I_QT'!d_!dXU!c_edX)!!

KXU!bU]QY^Y^W!R_e^TQbYUc!QbU!e^TUfU\_`UT!\Q^T'!Q^T!Y^S\eTUc!dXU!9\Q^SXQbT!9\QS[gU\\!

JYdU!d_!dXU!^_bdX)!!KXU!cYdU!SebbU^d\i!T_Uc!^_d!XQfU!TYbUSd!Y^dUbSXQ^WU!QSSUcc!d_!A(22'!

Red!dXUbU!Yc!ceVVYSYU^d!QSbUQWU!d_!SbUQdU!cQ]U)!!K_TQi'!dXU!cYdU!Yc!Q``b_hY]QdU\i!,!]Y\U!

Vb_]!dXU!=hYd!2.!Y^dUbSXQ^WU!_V!A(22)!!KXU!cYdU!Yc!Q``b_hY]QdU\i!.,!]Y\Uc!c_edXgUcd!_V!

9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!.,).!]Y\Uc!c_edX!_V!dXU!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!

8Yb`_bd)!!!

.'(! 3U\NZWJ\R^N[!3WJU`[R[!

.')! >N^NU!)!3WJU`[R[!

CUfU\!,!_V!dXU!Q\dUb^QdYfUc!Q^Q\icYc!UfQ\eQdUc!dXU!bQ^WU!_V!bUQc_^QR\U!Q\dUb^QdYfUc!V_b!dXUYb!QRY\Ydi!d_!

RUcd!cQdYcVi!dXU!̀ eb`_cU!Q^T!̂ UUT!SbYdUbYQ!_V!dXU!Gb_`_cUT!Gb_ZUSd)!!KXYc!cdU`!_V!dXU!Q^Q\icYc!Yc!Y^dU^TUT!

d_!YTU^dYVi!_^!Q!]QSb_!\UfU\!gXYSX!_V!dXU!Q\dUb^QdYfUc!]YWXd!bUQc_^QR\i!]UUd!dXU!`eb`_cU!Q^T!^UUT'!

Q^T!dX_cU!Q\dUb^QdYfUc!dXQd!S\UQb\i!T_!^_d!]UUd!dXU!bUaeYcYdU!SbYdUbYQ!gUbU!^_d!S_^cYTUbUT!VebdXUb!gYdXY^!

dXYc!Q^Q\icYc)!!
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KXU!CUfU\! ,! cSbUU^Y^W! UfQ\eQdUT! UYWXd! %3&! `_dU^dYQ\! Q\dUb^QdYfU! \_SQdY_^c'! Y^S\eTY^W! dXU!E_(8SdY_^!

8\dUb^QdYfU)!KXUcU!cYdUc!gUbU!QccUccUT!gYdX!bUc`USd!d_!fQbiY^W!Qc`USdc!_V!dXUYb!\_SQdY_^'!cYjU'!Q^T!WU^UbQ\!

cYdU!SXQbQSdUbYcdYSc!gYdXY^!dXU!`bY]Qbi!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!!

3U\NZWJ\R^N[!

DY^Y]e]!,0+!
QSbUc!_V!

S_^dYWe_ec!
TUfU\_`QR\U!

\Q^T!!

>b_^dQWU!
_^!_b!

fYcYRY\Ydi!
Vb_]!A(22!

=hYcdY^W!TYbUSd!
A(22!

Y^dUbSXQ^WU!_b!
ceVVYSYU^d!

QSbUQWU!d_!QTT!
Y^dUbSXQ^WU!

MYdXY^!.+!
]Y\Uc!9Q^[!_V!

8]UbYSQ!
JdQTYe]!

MYdXY^!.+!]Y\Uc!
_V!;XQb\_ddU!

<_eW\Qc!
A^dUb^QdY_^Q\!

8Yb`_bd!

,)!
E_!8SdY_^!%E_!
9eY\T&! s! s! s! s! s!

-)! @edSXY^c_^!JYdU! t! t! t! t! t!

.)!
8c`U^!;_]]UbSU!
GQb[! t! s! s! t! t!

/)!
9\Q^SXQbT!9\QS[gU\\!
JYdU! t! t! t! t! t!

0)!
9bQT\Ui!A^TecdbYQ\!
GQb[!(!=Qcd! s! s! s! t! t!

1)! <QY]\Ub!JYdU! t! s! s! t! t!

2)!
>YbUd_gUb!I_QT!
9ecY^Ucc!GQb[! s! t! t! t! t!

3)!
@YWXgQi!-2/!
JdUQT]Q^!JYdU! t! s! s! t! t!

4)! CQji!@Qg[!JYdU! s! t! t! s! s!
!
t! 7! `QccUc!SbYdUbY_^!

s! 7! VQY\c!SbYdUbY_^!
t! 7! `QbdYQ\\i!`QccUc!SbYdUbY_^!

!

8c!Q!bUce\d!_V!dXU!CUfU\!,!Q^Q\icYc!Q``\YUT!QR_fU'!cYh!%1&!_V!dXU!YTU^dYVYUT!Q\dUb^QdYfUc!gUbU!U\Y]Y^QdUT!

Qc!^_d!bUQc_^QR\i!RUY^W!QR\U!d_!Ve\VY\\!dXU!`eb`_cU!Q^T!^UUT!_V!dXU!Gb_`_cUT!Gb_ZUSd!%K'G''!VQY\Y^W!^_d!

\Ucc!dXQ^!dg_!_V!dXU!SbYdUbYQ&)!KXU!U\Y]Y^QdUT!Q\dUb^QdYfUc!Y^S\eTU5!

' ;Q!/EVKQP!$;Q!0WKNF%!!

% KXU! E_(8SdY_^! %E_! 9eY\T&! Q\dUb^QdYfU! VQY\c! d_! ]UUd! Q^i! _V! dXU! `eb`_cU! Q^T! ^UUT!

SbYdUbYQ! _V! dXU! Gb_`_cUT! Gb_ZUSd)! ! E_dgYdXcdQ^TY^W'! dXYc! Q\dUb^QdYfU! Yc! bUdQY^UT! V_b!

VebdXUb! S_]`QbYc_^! Y^! dXU! Q\dUb^QdYfUc! `bQSdYSQRY\Ydi! Q^Q\icYc! Y^! _bTUb! d_! U^cebU! Q!

S_]`\UdU!U^fYb_^]U^dQ\!Y]`QSd!UfQ\eQdY_^'!Qc!gU\\!Qc!`b_fYTU!Q!RQcU\Y^U!S_]`QbYc_^!

d_!_dXUb!Q\dUb^QdYfUc!Y^!dXU!CUfU\!-!Q^Q\icYc)!

' /URGP!1QOOGTEG!=CTM!!
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% KXU!8c`U^!;_]]UbSU!GQb[!VQY\c!d_!]UUd!dg_!%-&!_V!dXU!`bY]Qbi!SXQbQSdUbYcdYSc!Q^T!

SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!8\dX_eWX!dXU!cYdU!Yc!Q!]Y^Y]e]!_V!,0+!QSbUc'!Yc!

gYdXY^!.+!]Y\Uc!_V!9Q^[!_V!8]UbYSQ!JdQTYe]'!Q^T!gYdXY^!.+!]Y\Uc!_V!;XQb\_ddU!<_eW\Qc!

A^dUb^QdY_^Q\!8Yb`_bd'! dXU!cYdU!T_Uc!^_d!XQfU! Vb_^dQWU!_^!_b!fYcYRY\Ydi! Vb_]!A(22'!_b!

UhYcdY^W!TYbUSd!A(22!Y^dUbSXQ^WU!%_b!ceVVYSYU^d!QSbUQWU!d_!QTT!Y^dUbSXQ^WU&)!!9USQecU!dXYc!

Q\dUb^QdYfU!VQY\c!d_!]UUd!dXU!RQcYS!]Y^Y]e]!cYdU!bUaeYbU]U^dc!_V!dXU!Gb_`_cUT!Gb_ZUSd'!

Yd!gQc!U\Y]Y^QdUT!Vb_]!S_^cYTUbQdY_^!Ri!CUfU\!,!Q^Q\icYc)!

' 0TCFNGZ!7PFWUVTKCN!=CTM!\!3CUV!!

% KXU!9bQT\Ui!A^TecdbYQ\!GQb[!o!=Qcd!VQY\c!d_!]UUd!dXbUU!%.&!_V!dXU!`bY]Qbi!SXQbQSdUbYcdYSc!

Q^T!SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!8\dX_eWX!dXU!cYdU!Yc!gYdXY^!.+!]Y\Uc!_V!9Q^[!

_V!8]UbYSQ!JdQTYe]!Q^T!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd'! dXU!cYdU!T_Uc!^_d!

XQfU!Q!]Y^Y]e]!_V!,0+!QSbUc!_V!S_^dYWe_ec!TUfU\_`QR\U!\Q^T'!Vb_^dQWU!_^!_b!fYcYRY\Ydi!

Vb_]!A(22'!_b!UhYcdY^W!TYbUSd!A(22!Y^dUbSXQ^WU!%_b!ceVVYSYU^d!QSbUQWU!d_!QTT!Y^dUbSXQ^WU&)!!

9USQecU! dXYc! Q\dUb^QdYfU! VQY\c! d_! ]UUd! dXU! RQcYS! ]Y^Y]e]! cYdU! bUaeYbU]U^dc! _V! dXU!

Gb_`_cUT!Gb_ZUSd'!Yd!gQc!U\Y]Y^QdUT!Vb_]!S_^cYTUbQdY_^!Ri!CUfU\!,!Q^Q\icYc)!

' 2CKONGT!?KVG!!

% KXU! <QY]\Ub! JYdU! VQY\c! d_! ]UUd! dg_! %-&! _V! dXU! `bY]Qbi! SXQbQSdUbYcdYSc! Q^T! SbYdUbYQ!

YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!8\dX_eWX!dXU!cYdU!Yc!Q!]Y^Y]e]!_V!,0+!QSbUc'!Yc!gYdXY^!.+!

]Y\Uc! _V! 9Q^[! _V! 8]UbYSQ! JdQTYe]'! Q^T! gYdXY^! .+! ]Y\Uc! _V! ;XQb\_ddU! <_eW\Qc!

A^dUb^QdY_^Q\!8Yb`_bd'! dXU!cYdU!T_Uc!^_d!XQfU! Vb_^dQWU!_^!_b!fYcYRY\Ydi! Vb_]!A(22'!_b!

UhYcdY^W!TYbUSd!A(22!Y^dUbSXQ^WU!%_b!ceVVYSYU^d!QSbUQWU!d_!QTT!Y^dUbSXQ^WU&)!!9USQecU!dXYc!

Q\dUb^QdYfU!VQY\c!d_!]UUd!dXU!RQcYS!]Y^Y]e]!cYdU!bUaeYbU]U^dc!_V!dXU!Gb_`_cUT!Gb_ZUSd'!

Yd!gQc!U\Y]Y^QdUT!Vb_]!S_^cYTUbQdY_^!Ri!CUfU\!,!Q^Q\icYc)!

' 6KIJYCZ!*.,!?VGCFOCP!?KVG!!

% KXU! @YWXgQi! -2/! JdUQT]Q^! JYdU! VQY\c! d_! Ve\\i! ]UUd! V_eb! %/&! _V! dXU! `bY]Qbi!

SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!8\dX_eWX!dXU!cYdU!Yc!gYdXY^!.+!

]Y\Uc!_V!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!8Yb`_bd'! dXQd! Yc! dXU!_^\i!SXQbQSdUbYcdYS!Q^T!

SbYdUbYQ!dXQd!Yd!Ve\\i!]UUdc)!!A^!deb^'!dXU!cYdU!Yc!.,!]Y\Uc!Vb_]!9Q^[!_V!8]UbYSQ!JdQTYe]'!

Q^T!gXY\U!dXU!cYdU!Yc!,2-!QSbUc'!dXU!Q]_e^d!_V!TUfU\_`QR\U!\Q^T!Yc!e^TUdUb]Y^UT!Qd!dXYc!

dY]U'!gXY\U!dXU!QTTYdY_^Q\\i(\YcdUT!-.+!QSbUc!Yc!̂ _d!S_^dYWe_ec!d_!dXU!̀ b_`Ubdi)!!>ebdXUb'!

dXU! cYdU! T_Uc! ^_d! XQfU! Vb_^dQWU! _^! _b! fYcYRY\Ydi! Vb_]! A(22'! _b! UhYcdY^W! TYbUSd! A(22!

Y^dUbSXQ^WU!%_b!ceVVYSYU^d!QSbUQWU!d_!QTT!Y^dUbSXQ^WU&)!!9USQecU!dXYc!Q\dUb^QdYfU!VQY\c!d_!

]UUd!dXU!RQcYS!]Y^Y]e]!cYdU!bUaeYbU]U^dc!_V!dXU!Gb_`_cUT!Gb_ZUSd'!Yd!gQc!U\Y]Y^QdUT!

Vb_]!S_^cYTUbQdY_^!Ri!CUfU\!,!Q^Q\icYc)!

' 8C[Z!6CYM!?KVG!!

% KXU!CQji!@Qg[!JYdU!VQY\c!d_!]UUd!dXbUU!%.&!_V!dXU!`bY]Qbi!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!

YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!!8\dX_eWX!dXU!cYdU!XQc!Vb_^dQWU!_^!_b!fYcYRY\Ydi!Vb_]!A(22'!

Qc!gU\\!Qc!UhYcdY^W!TYbUSd!A(22!Y^dUbSXQ^WU!%_b!ceVVYSYU^d!QSbUQWU!d_!QTT!Y^dUbSXQ^WU&'!Yd!

Yc! ^_d! gYdXY^! .+! ]Y\Uc! _V! 9Q^[! _V! 8]UbYSQ! JdQTYe]! Q^T! ;XQb\_ddU! <_eW\Qc!

A^dUb^QdY_^Q\! 8Yb`_bd'! Q^T! dXU! cYdU! T_Uc! ^_d! XQfU! Q! ]Y^Y]e]! _V! ,0+! QSbUc! _V!

S_^dYWe_ec!TUfU\_`QR\U!\Q^T)!!9USQecU!dXYc!Q\dUb^QdYfU!VQY\c!d_!]UUd!dXU!RQcYS!]Y^Y]e]!
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cYdU! bUaeYbU]U^dc!_V! dXU!Gb_`_cUT!Gb_ZUSd'! Yd!gQc!U\Y]Y^QdUT!Vb_]!S_^cYTUbQdY_^!Ri!

CUfU\!,!Q^Q\icYc)!

!

.'*! >N^NU!*!3WJU`[R[!

KXU!CUfU\!-!Q^Q\icYc!UfQ\eQdUc!dXU!dXbUU!cYdU!\_SQdY_^c!dXQd!`QccUT!Q!]QZ_bYdi!_V!dXU!SXQbQSdUbYcdYSc!Q^T!

SbYdUbYQ! UcdQR\YcXUT! Ri! dXU!8``\YSQ^d'! Qc!gU\\! Qc! dXU!^_! QSdY_^! Q\dUb^QdYfU'! Ri! S_]`QbY^W! QTTYdY_^Q\!

VQSd_bc! d_! TUdUb]Y^U! gXYSX! Q\dUb^QdYfU! `b_fYTUc! dXU! \UQcd! U^fYb_^]U^dQ\\i! TQ]QWY^W! `bQSdYSQR\U!

Q\dUb^QdYfU!Q^T!]UUdc!dXU!_fUbQ\\!`eb`_cU!_V!dXU!Gb_`_cUT!Gb_ZUSd)!!!

! -'*')!;Q!/EVKQP!/NVGTPCVKXG!

KXU!E_!8SdY_^!Q\dUb^QdYfU!]UQ^c!UYdXUb!^_!`Ub]Yd!Yc!d_!RU!bUaeYbUT!_b!dXQd!Q!`Ub]Yd!Yc!d_!RU!TU^YUT)!

A^!dXYc!c`USYVYS!SQcU'!dXU!8``\YSQ^d!ceR]Ydc!dXQd!Yd!Yc!^_d!`_ccYR\U!d_!Ve\VY\\!dXU!`eb`_cU!Q^T!^UUT!_V!dXU!

`b_ZUSd'!]UUdY^W! dXU!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ! YTU^dYVYUT!Ri! dXU!8``\YSQ^d'!gXY\U! U^dYbU\i! Qf_YTY^W!

gUd\Q^T!Y]`QSdc)!!KXUbUV_bU'!dXU!E_!8SdY_^!Q\dUb^QdYfU!g_e\T!RU!UaeYfQ\U^d!d_!`Ub]Yd!TU^YQ\)!!GUb]Yd!

TU^YQ\!g_e\T!]UUd! dXU!_fUbQ\\!`b_ZUSd!`eb`_cU! QPNZ! KH! dXUbU!gQc!Q^_dXUb!`QbSU\! QfQY\QR\U! dXQd! S_e\T!

QSS_]]_TQdU! dXU! Gb_`_cUT! Gb_ZUSd'! Y^S\eTY^W! dXU! SXQbQSdUbYcdYSc! Q^T! SbYdUbYQ! YTU^dYVYUT! Ri! dXU!

8``\YSQ^d'!gYdX!^_!gUd\Q^T!Y]`QSdc!Q^T!^_!_dXUb!cYW^YVYSQ^d!U^fYb_^]U^dQ\!Y]`QSd!_b!UVVUSd)!

8\dX_eWX! cU\USdY_^!_V! dXU!E_!8SdY_^!8\dUb^QdYfU!g_e\T! bU^TUb! dXYc! Q^Q\icYc! VedY\U'! dXU!E_!8SdY_^!

8\dUb^QdYfU!Yc!^UfUbdXU\Ucc!bUdQY^UT!Qc!Q!RQcU\Y^U!V_b!UfQ\eQdY_^!_V!Q!9eY\T!8\dUb^QdYfU)!!L^TUb!dXU!E_!

8SdY_^! 8\dUb^QdYfU'! dXU! 8``\YSQ^d! g_e\T! RU! e^QR\U! d_! ]UUd! dXU! YTU^dYVYUT! ^UUT! _V! Q! g_b\T(S\Qcc!

`b_VUccY_^Q\!c`_bdc!`bQSdYSU!Q^T!dbQY^Y^W!VQSY\Ydi'!Q!cdQdU(_V(dXU(Qbd!S_b`_bQdU!XUQTaeQbdUbc'!Q\_^W!gYdX!

Q^!QTZQSU^d!]YhUT(ecU!Q^T!Y^dUWbQdUT!TUfU\_`]U^d)!!L^TUb!dXU!E_!8SdY_^!8\dUb^QdYfU'!dXYc!YTU^dYVYUT!

^UUT!g_e\T!^_d!RU!]Ud!ceSX!Q!VQSY\Ydi!Y^!J_edX!;Qb_\Y^Q'!Red!g_e\T!Y^cdUQT!^_d!RU!ReY\d!Qd!Q\\!_b!RU!

\_SQdUT!Y^!Q!\Ucc!UVVYSYU^d!Q^T!S_^^USdUT!\_SQdY_^)!!!

;_]]UbSU! Yc!_R\YWQdUT!e^TUb! Ydc! cdQded_bi! QedX_bYdi! Q^T! bUc`_^cYRY\Ydi! d_!`ebceU! ceSX!QSdY_^c!Q^T!

`b_ZUSdc!Qc!gY\\!]UUd!dXU!\_^W(dUb]!cdbQdUWYS!^UUTc!_V!`_dU^dYQ\!S\YU^dc'!Y^S\eTY^W!dXU!S_^dbYRedY_^!d_!

US_^_]YS! TUfU\_`]U^d! Y^! J_edX!;Qb_\Y^Q! dXb_eWX! dXU! Se\dYfQdY_^! Q^T! cdY]e\QdY_^! _V! dXU! di`Uc! _V!

VQSY\YdYUc!`b_`_cUT!XUbU!Ri! dXU!GQ^dXUbc)! !9USQecU! dXU!E_!8SdY_^!8\dUb^QdYfU!g_e\T! Ve\VY\\!^UYdXUb!

;_]]UbSUrc!̂ _b dXU GQ^dXUbcr!cdbQdUWYS!]YccY_^c'!Q^T!g_e\T!Q\c_!̂ _d!UVVUSdeQdU!dXU!Gb_`_cUT!Gb_ZUSdrc 

`eb`_cU!Q^T!^UUT'!Yd!gQc!U\Y]Y^QdUT!Vb_]!S_^cYTUbQdY_^!dXb_eWX!dXYc!CUfU\!-!Q^Q\icYc)!

-'*'*!6WVEJKPUQP!?KVG!

KXU! @edSXY^c_^! JYdU! Q\dUb^QdYfU! gQc! YTU^dYVYUT! Ri! dXU! 8``\YSQ^d! Qc! dXU! `bUVUbbUT! \_SQdY_^! _V! dXU!

Gb_`_cUT!Gb_ZUSd!RUSQecU!Yd!e^YaeU\i!cQdYcVYUc!Q\\!_V!dXU!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!YTU^dYVYUT!Ri!dXU!
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GQ^dXUbc!V_b!dXU!TUfU\_`]U^d!_V!Ydc!`b_`_cUT!dUQ]!VQSY\YdYUc'!Qc!gU\\!Qc!dXU!Qcc_SYQdUT!Q^T!]YhUT(ecU!

VQSY\YdYUc)!!

>Ybcd!Q^T!V_bU]_cd'! dXU!cYdU! Yc!_V!ceVVYSYU^d!cYjU!%-.1!QSbUc&!d_!QSS_]]_TQdU!dXU!Gb_`_cUT!Gb_ZUSd'!

Y^S\eTY^W!Q\\!̀ \Q^^UT!dUQ]!Q^T!]YhUT(ecU!VQSY\YdYUc)!KXU!Gb_`_cUT!Gb_ZUSd!Yc!Y^dU^TUT!d_!QSS_]]_TQdU'!

Q^T dXUbURi S_^c_\YTQdU' dXU ]QZ_bYdi _V dXU GQ^dXUbcr ̂ _^(WQ]UTQi!QSdYfYdYUc'!̀ Ubc_^^U\'!Q^T!VQSY\YdYUc!

Y^d_!Q!cY^W\U!Y^dUWbQdUT!cYdU)!Ad Yc Y]`UbQdYfU Vb_] dXU 8``\YSQ^drc `Ubc`USdYfU dXQd dXUcU VQSY\YdYUc RU!

QR\U! d_! QSS_]]_TQdU! dXU! cdbUQ]\Y^Y^W! _V! _`UbQdY_^c'! gXY\U! Q\c_! RUS_]Y^W! Q! TUcdY^QdY_^! V_b! VQ^c'!

RecY^UccUc!Q^T!UfU^dc)!K_!dXQd!U^T'!dXU!TUcYW^!_V!dXU!Gb_`_cUT!Gb_ZUSd!XQc!RUU^!TUfU\_`UT!e^TUb!Q!

]QcdUb!`\Q^!S_^SU`d!dXQd!Yc!Y^^_fQdYfU!Y^!Ydc!`b_`_cQ\!V_b!Q!]YhUT(ecU'!`UTUcdbYQ^(VbYU^T\i!S_]]e^Ydi!

Q^SX_bUT Ri dXU GQ^dXUbcr `bQSdYSU*dbQY^Y^W!VQSY\YdYUc!Q^T!XUQTaeQbdUbc!_VVYSUc'!Qc!gU\\!Qc!Q^!U]`XQcYc!

_^!bUdQY\*U^dUbdQY^]U^d'!U]`\_i]U^d'!bUcUQbSX!Q^T!TUfU\_`]U^d'!bUcYTU^dYQ\!TgU\\Y^Wc'!bUSbUQdY_^'!Q^T!

_`U^!c`QSU!ecUc)!KXYc!S_^SU`d!bUaeYbUc!ceVVYSYU^d!S_^dYWe_ec!QSbUQWU!d_!QSS_]]_TQdU!dXUcU!VQSY\YdYUc!

Y^ Q dX_eWXdVe\ Q^T ecUVe\ gQi) KXU @edSXY^c_^ JYdU dXec Ve\VY\\c dXU 8``\YSQ^drc Y^YdYQ\ SXQbQSdUbYcdYS 

Q^T!SbYdUbYQ)!

JUS_^T'!dXU!cYdU!`b_fYTUc!R_dX!Vb_^dQWU!_^!Q^T!fYcYRY\Ydi!Vb_]!A(22)!KXU!GQ^dXUbc!QbU!Q!RbQ^T'!Q^T!

\Y[U\i!Q^i!WbUQd!RbQ^T'!dXU!GQ^dXUbc!cUU[!Q!`b_ZUSd!cYdU!dXQd!`b_fYTUc!Yd!dXU!QRY\Ydi!d_!Y^SbUQcU!RbQ^T!

QgQbU^Ucc) ;bUQdY^W QgQbU^Ucc _V dXU GQ^dXUbcr VQSY\YdYUc d_ Y^TYfYTeQ\c dbQfU\Y^W Y^ dXU A(22!S_bbYT_b!Yc!

Q^!Y^dbY^cYS!RU^UVYd!d_!dXU!dUQ]!Q^T!Ydc!RecY^Ucc'!Qc!gU\\!Qc!Q^i!VedebU!RecY^UccUc!dXQd!TUSYTU!d_!S_(

\_SQdU! dXUYb! VQSY\YdYUc! gYdXY^! dXU! ]YhUT(ecU! TUfU\_`]U^d)! KXU! @edSXY^c_^! cYdU! dXec! Ve\VY\\c! dXYc!

SXQbQSdUbYcdYS!Q^T!SbYdUbYQ!_V!dXU!8``\YSQ^d!Qc!gU\\)!

KXYbT'!gXY\U!dXU!cYdU!T_Uc!^_d!XQfU!Q^!UhYcdY^W!Y^dUbSXQ^WU!`b_fYTY^W!TYbUSd!QSSUcc!d_!A(22'!dXUbU!Yc!

ceVVYSYU^d!QSbUQWU!d_!QSS_]]_TQdU!dXU!`\Q^^UT!S_^cdbeSdY_^!_V!Q!^Ug!Y^dUbSXQ^WU)!?YfU^!dXU!^QdebU!

_V dXU GQ^dXUbcr RecY^Ucc' gXYSX Yc Uh`USdUT d_ QddbQSd Q cYW^YVYSQ^d ^e]RUb _V VQ^c Q^T fYcYd_bc' Y^ 

QTTYdY_^!d_!dUQ]!Q^T!S_b`_bQdU!U]`\_iUUc'!Qc!gU\\!Qc!Q^i!Qcc_SYQdUT!RecY^UccUc!dXQd!S_(\_SQdU!dXUYb!

VQSY\YdYUc!gYdXY^!dXU!]YhUT(ecU!TUfU\_`]U^d'!UQcU!_V!Y^WbUcc!Q^T!UWbUcc!d_!dXU!cYdU!Yc!Y]`UbQdYfU!d_!dXU!

_`UbQdY_^Q\!ceSSUcc!_V!dXU!cYdU!Ri!dXU!8``\YSQ^d)!9USQecU!TYbUSd!Y^dUbcdQdU!QSSUcc!SQ^!RU!QSXYUfUT'!dXU!

@edSXY^c_^!cYdU!dXec!Ve\VY\\c!dXYc!SXQbQSdUbYcdYS!Q^T!SbYdUbYQ!_V!dXU!8``\YSQ^d!Qc!gU\\)!!

>Y^Q\\i'!dXU!cYdU!Yc!gYdXY^!.+!]Y\Uc!_V!9Q^[!_V!8]UbYSQ^!JdQTYe]!Q^T!;XQb\_ddU!<_eW\Qc!A^dUb^QdY_^Q\!

8Yb`_bd)!8c!TUcSbYRUT!QR_fU'!gXY\U!dXU!Gb_`_cUT!Gb_ZUSd!gY\\!S_^cYcd!_V!dXU!̀ bQSdYSU!Q^T!dbQY^Y^W!VQSY\Ydi!

Q^T S_b`_bQdU XUQTaeQbdUbc _V dXU GQ^dXUbc' dXU dUQ]rc WQ]UTQi cdQTYe] o!9Q^[!_V!8]UbYSQ^!JdQTYe]!

o!Yc!\_SQdUT!Y^!T_g^d_g^!%L`d_g^&!;XQb\_ddU)!KXU!\_SQdY_^!_V!dXUcU!̀ b_`_cUT!VQSY\YdYUc!]ecd!dXUbUV_bU!

RU S\_cU U^_eWX d_ dXU cdQTYe] Y^ _bTUb d_ Q\\_g GQ^dXUbcr ̀ Ubc_^^U\' R_dX dUQ] Q^T S_b`_bQdU' Q\_^W 

gYdX!Q\\!_V!dXU!Qcc_SYQdUT!ce``_bd!cicdU]c'!d_!RU!UVVYSYU^d\i!be^!Q^T!]Q^QWUT!Y^!Q!]Q^^Ub!bUaeYbUT!Ri!

Q!̀ b_VUccY_^Q\!c`_bdc!dUQ])!KXU!dbQfU\!TYcdQ^SU!RUdgUU^!dXYc!Gb_`_cUT!Gb_ZUSd!cYdU!Q^T!dXU!Y^dUb^QdY_^Q\!

QYb`_bd!Q^T!cdQTYe]!QbU!\Ucc!dXQ^!dXU!_dXUb!dg_!cYdU!Q\dUb^QdYfUc'!gXYSX!bUce\dc!Y^!\Ucc!XYWXgQi!]Y\Uc!

Q^T!\Ucc!QYb!U]YccY_^c!Vb_]!fUXYS\U!dbQVVYS!RUdgUU^!dXUcU!\_SQdY_^c!V_b!GQ^dXUbcr RecY^Ucc)!9USQecU!dXU!
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@edSXY^c_^!JYdU!Yc!gYdXY^!dXU!]Y\UQWU!gY^T_g!YTU^dYVYUT!Ri!dXU!8``\YSQ^d'!Yd!Ve\VY\\c!dXYc!SXQbQSdUbYcdYS!

Q^T!SbYdUbYQ!Qc!gU\\)!!

A^!QTTYdY_^'!Q^T!VY^Q\\i'!dXU!cYdU!Yc!Q\c_!e^TUb!S_]]_^!_g^UbcXY`'!bUce\dY^W!Y^!Q^!Y]`QSd!d_!Q!cY^W\U!

\Q^T_g^Ub! V_b! QSaeYcYdY_^! Q^T! S_^cdbeSdY_^! `eb`_cUc)! KXU! QTZ_Y^Y^W! `QbSU\c! QbU! ^_d! TUfU\_`UT'!

`b_fYTY^W!V_b!Q!ReVVUb!V_b!dXU!Gb_`_cUT!Gb_ZUSd!Y^!dXU!Y]]UTYQdU!VedebU'!`_dU^dYQ\!VedebU!Uh`Q^cY_^'!

Q^T!^_! Y^dUbVUbU^SU!gYdX!^UYWXR_bY^W!RecY^UccUc)!KXUbU!QbU!^_!Se\debQ\!bUc_ebSU! YcceUc!_^!dXU!cYdU)!

KXUbU!g_e\T!RU!U^fYb_^]U^dQ\!Y]`QSdc!d_!gQdUbc!_V!dXU!L^YdUT!JdQdUc)!!

!!!!! ! -'*'+!0NCPEJCTF!0NCEMYGNN!?KVG!

KXU!9\Q^SXQbT!9\QS[gU\\!JYdU!Q\dUb^QdYfU!gQc!SQbbYUT!dXb_eWX!d_!CUfU\!-!Q^Q\icYc!RQcUT!_^!Ydc!QRY\Ydi!d_!

cQdYcVi'! Qd! dXU!]QSb_(\UfU\'! dXU!]QZ_bYdi!_V! dXU!`bY]Qbi!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ! YTU^dYVYUT!Ri! dXU!

8``\YSQ^d!V_b!dXU!Gb_`_cUT!Gb_ZUSd!Y^S\eTY^W'!`bY^SY`Q\\i'!Ydc!cYjU!Q^T!QfQY\QR\U!QSbUQWU'!Qc!gU\\!Qc!Ydc!

Vb_^dQWU!_^!A(22'!Q^T!dXU!̀ _dU^dYQ\!V_b!TYbUSd!Y^dUbSXQ^WU!QSSUcc)!@_gUfUb'!dXU!cYdU!VQY\UT!d_!Ve\\i!cQdYcVi!

dXU!CUfU\!,!SbYdUbYQ! Y^!cUfUbQ\!bUc`USdc)!>Ybcd'!gXY\U!dXU!Q]_e^d!_V!QfQY\QR\U!QSbUQWU! Yc! \YcdUT!Qc!,12!

QSbUc'!gYdX!,0-!QSbUc!\YcdUT!Qc!TUfU\_`QR\U'!QTTYdY_^Q\!QfQY\QR\U!Y^V_b]QdY_^!ceWWUcdc!dXQd!dXU!Q]_e^d!

_V!TUfU\_`QR\U!QSbUQWU!S_e\T!RU!Qc!\_g!Qc!,,,!QSbUc'!QSS_e^dY^W!V_b!QbUQc!TUcYW^QdUT!Qc!ReVVUbc!Q^T!

UQcU]U^dc)  A^ QTTYdY_^' dXU cYdUrc!`b_hY]Ydi!d_!R_dX!9Q^[!_V!8]UbYSQ!JdQTYe]'!Qc!gU\\!Qc!;XQb\_ddU!

<_eW\Qcc!A^dUb^QdY_^Q\!8Yb`_bd!T_Uc!^_d!Ve\\i!]UUd!dXU!SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d)!MXY\U!dXU!

TYcdQ^SU!d_!UQSX!Yc!S\_cU!d_!dXU!dXbUcX_\T!YTU^dYVYUT!Ri!dXU!8``\YSQ^d'!dXU!.+(]Y\U!bQTYec!bU`bUcU^dUT!

dXU!fUbi!_edUb!\Y]Yd!_V!`b_`UbdYUc!dXQd!S_e\T!RU!S_^cYTUbUT!bUQc_^QR\U'!WYfU^!dXU!ceRcdQ^dYQ\!Q]_e^d!

_V!dbQfU\!Uh`USdUT!Ri!dUQ]!Q^T!S_b`_bQdU!`Ubc_^^U\!_^!^UQb\i!Q!TQY\i!RQcYc)!KXUcU! Y^SbUQcUc! Y^!dXU!

dbQfU\!TYcdQ^SU!RUdgUU^!dXYc!\_SQdY_^!Q^T!dXU!Y^dUb^QdY_^Q\!QYb`_bd!Q^T!cdQTYe]'!bUce\d!Y^!]_bU!XYWXgQi!

]Y\Uc! Q^T!]_bU! QYb U]YccY_^c Vb_] fUXYS\U dbQVVYS RUdgUU^ dXUcU \_SQdY_^c V_b GQ^dXUbcr RecY^Ucc)!

?YfU^! dXU! QfQY\QRY\Ydi! _V! ceYdQR\U! Q\dUb^QdYfUc! gYdXY^! dXU! .+(]Y\U! bQTYec! dXbUcX_\T'! dXU! 9\Q^SXQbT!

9\QS[gU\\ JYdUrc VQY\ebU d_ Ve\\i ]UUd dXYc SbYdYSQ\ SbYdUbY_^ _V dXU 8``\YSQ^d S_^dbYRedUT d_ dXU 

TUdUb]Y^QdY_^!_V!e^ceYdQRY\Ydi!_V!dXU!Q\dUb^QdYfU!d_!]UUd!dXU!`eb`_cU!Q^T!^UUT!_V!dXU!Gb_ZUSd)!!!

A^!QTTYdY_^'!gXY\U!dXU!cYdU!Yc!e^TUb!cY^W\U!_g^UbcXY`'!bUce\dY^W!Y^!Q^!Y]`QSd!d_!Q!cY^W\U!\Q^T_g^Ub!V_b!

QSaeYcYdY_^!Q^T!S_^cdbeSdY_^!`eb`_cUc'!dXU!\Qi_ed!_V!TUfU\_`QR\U!\Q^T!gYdXY^!dXU!`b_`Ubdi!Yc!Qdi`YSQ\!

Yc!Yd!bU\QdUc!d_!A(22!Q^T!\QS[c!ceVVYSYU^d!Y^dUbcdQdU!Vb_^dQWU)!A^!`QbdYSe\Qb'!Q^!QTZ_Y^Y^W!`QbSU\!d_!dXU!cYdU!

Yc!SebbU^d\i!TUfU\_`UT!V_b!Y^TecdbYQ\!ecU!Qc!dXU!9\Q^SXQbT!;QdUb`Y\\Qb!%;Qd&!DQSXY^Ubi!I_S[!@Y\\!VQSY\Ydi'!

Q^T!dXQd!`QbSU\!_SSe`YUc!dXU!]QZ_bYdi!_V!dXU!Vb_^dQWU!_^!A(22'!\_SQdUT!Y^!dXU!]YTT\U!_V!dXU!cYdU)!!8c!Q!

bUce\d'! dXU! QfQY\QR\U! QSbUQWU! gbQ`c! Qb_e^T! dXU! ;Qd! `b_`Ubdi! Y^! Q! X_bcUcX_U! cXQ`U'! TUSbUQcY^W! dXU!

Q]_e^d!_V! A(22! Vb_^dQWU)!KXU! bUce\d! Yc! dXQd! Q!]QZ_bYdi!_V! dXU!QfQY\QR\U!QSbUQWU! V_b!TUfU\_`]U^d! Yc!

\_SQdUT!RUXY^T!dXU!;Qd!VQSY\Ydi!gYdX!^_!A(22!Vb_^dQWU)!8c!TYcSeccUT!QR_fU'! Y^dUbcdQdU!Vb_^dQWU! Yc!Q^!

Y]`_bdQ^d!S_^cYTUbQdY_^!V_b!dXU!GQ^dXUbc!TeU!d_!dXU!RbQ^T!QgQbU^Ucc!dXQd!Q!\_SQdY_^!Q\_^W!Q!XUQfY\i(

dbQfUbcUT!cUSdY_^!_V!Y^dUbcdQdU!SQ^!`b_fYTU'!Y^!QTTYdY_^!d_!dXU!Y^XUbU^d!RU^UVYd!ceSX!Q!\_SQdY_^!`b_fYTUc!

d_! dUQ]! Q^T! S_b`_bQdU! `Ubc_^^U\! dbQfU\Y^W! d_! dXU! cYdU! _^! Q! bUWe\Qb! RQcYc)! 9USQecU! TUcYW^! \Qi_edc!

QSS_e^dY^W! V_b! dXU!;Qd! VQSY\Ydi!g_e\T! ^USUccQbY\i! XQfU! d_!gbQ`! Qb_e^T! dXYc!]Q^eVQSdebY^W! VQSY\Ydi'!

SeddY^W!_VV!fQ\eQR\U!Q^T!^USUccQbi!Y^dUbcdQdU!Vb_^dQWU!Q^T ̂ USUccYdQdY^W dXU ̀ \QSU]U^d _V dXU GQ^dXUbcr 
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!

?QWVJ!1CTQNKPC!2GRCTVOGPV!QH!1QOOGTEG!CPF!@JG!1CTQNKPC!=CPVJGTU!! GQWU!-,!_V!-0!
?WRRQTVKPI!7PHQTOCVKQP!HQT!=TQRQUGF!=TQLGEV!!

VQSY\YdYUc QgQi Vb_] dXU Y^dUbcdQdU Q^T RUXY^T dXU ;Qd VQSY\Ydi' dXU cYdU T_Uc ^_d Ve\VY\\ dXU 8``\YSQ^drc 

SbYdYSQ\!SbYdUbY_^!Q^T!VebdXUb!S_^dbYRedUT!d_!dXU!TUdUb]Y^QdY_^!_V!e^ceYdQRY\Ydi!_V!dXU!Q\dUb^QdYfU!d_!]UUd!

dXU!`eb`_cU!Q^T!^UUT!_V!dXU!`b_ZUSd)!!

>Y^Q\\i'! Q! gUd\Q^Tc! TU\Y^UQdY_^! _V! dXU! cYdU! XQc! RUU^! S_^TeSdUT! Q^T! Y^TYSQdUc! dXQd! dXUbU! g_e\T! RU!

e^Qf_YTQR\U!Y]`QSdc!d_!+)+2!QSbUc!%.'+--*cV&!_V!ZebYcTYSdY_^Q\!gUd\Q^Tc'!Qc!gU\\!Qc!1/3!\Y^UQb!VUUd!%+),/!

QSbUc'!1'-,2*cV&!_V!dbYRedQbi!cdbUQ]c!Ri!dXU!\_SQdY_^!_V!dXU!Gb_`_cUT!Gb_ZUSd!_^!dXU!cYdU'!WYfU^!Ydc!cYjU6!

dXUbUV_bU'! dXUbU!g_e\T!Q\c_!RU!U^fYb_^]U^dQ\! Y]`QSdc! d_!gQdUbc!_V!dXU!L^YdUT!JdQdUc!Qc!Q!bUce\d!_V!

\_SQdY^W!dXU!Gb_`_cUT!Gb_ZUSd!Qd!dXU!9\Q^SXQbT!9\QS[gU\\!JYdU)!;e\debQ\!bUc_ebSU!Y]`QSdc!_^!dXU!cYdU!

QbU!Q\c_!e^[^_g^)!

8c! Q! bUce\d! _V! dXU! YcceUc! YTU^dYVYUT! Q^T! dXU! \Ucc! ceYdQR\U! Q^T! TUcYbQR\U! Y]`QSdc! Q^T! \_SQdY_^'! dXU!

8``\YSQ^d!TUdUb]Y^UT!dXQd!dXU!9\Q^SXQbT!9\QS[gU\\!JYdU!TYT!^_d!]UUd!dXU!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!

YTU^dYVYUT!Ri!dXU!8``\YSQ^d!V_b!dXU!Gb_`_cUT!Gb_ZUSd)!

-'*',!4KTGVQYGT!>QCF!0WUKPGUU!=CTM!

KXU!>YbUd_gUb!I_QT!9ecY^Ucc!GQb[!JYdU!Q\dUb^QdYfU!gQc!SQbbYUT!dXb_eWX!d_!CUfU\!-!Q^Q\icYc!RQcUT!_^!

Ydc!QRY\Ydi!d_!cQdYcVi'!Qd!dXU!]QSb_(\UfU\'!dXU!]QZ_bYdi!_V!dXU!̀ bY]Qbi!SXQbQSdUbYcdYSc!Q^T!SbYdUbYQ!YTU^dYVYUT!

Ri!dXU!8``\YSQ^d!V_b!dXU!Gb_`_cUT!Gb_ZUSd!Y^S\eTY^W'!`bY^SY`Q\\i'!Ydc!Vb_^dQWU!_^!A(22)!9ed!Yd!XQc!^_!

TYbUSd!Y^dUbSXQ^WU!QSSUcc!Q^T!dXU!̀ QbSU\!Yc!cY]`\i!d__!c]Q\\!d_!QSS_]]_TQdU!dXU!̀ \Q^^UT!TUfU\_`]U^d)!

A^! QTTYdY_^'! dXU! \_SQdY_^! Yc! Q\c_! VQbdXUb! QgQi! Vb_]! dXU! Y^dUb^QdY_^Q\! QYb`_bd! Q^T! cdQTYe]! dXQ^! dXU!

`bUVUbbUT!Q\dUb^QdYfU'!gXYSX!Y^SbUQcUc!dXU!dbQfU\!TYcdQ^SU!RUdgUU^!dXYc!\_SQdY_^!Q^T!dXU!Y^dUb^QdY_^Q\!

QYb`_bd! Q^T! cdQTYe]'! bUce\dY^W! Y^!]_bU! XYWXgQi!]Y\Uc! Q^T! ]_bU! QYb! U]YccY_^c! Vb_]!fUXYS\U! dbQVVYS!

RUdgUU^ dXUcU \_SQdY_^c V_b GQ^dXUbcr RecY^Ucc) !

KXU!cYdU! Yc!e^TUb!]e\dY`\U!_g^UbcXY`'! bUce\dY^W! Y^!Q!]_bU!TYVVYSe\d! QSaeYcYdY_^!`b_SUcc)!>ebdXUb'! Q^!

QTZ_Y^Y^W!̀ QbSU\!Yc!SebbU^d\i!TUfU\_`UT!V_b!Y^TecdbYQ\!ecU'!gXYSX!S_e\T!Y]`QSd!Uh`Q^cY_^!̀ \Q^c!_b!SbUQdU!

Y^dUbVUbU^SU!YcceUc)!;e\debQ\!bUc_ebSU!Y]`QSdc!_^!dXU!cYdU!QbU!e^[^_g^)!!

>Y^Q\\i'!Q!`bU\Y]Y^Qbi!gUd\Q^Tc!Y^fUcdYWQdY_^!_V!dXU!cYdU!Y^TYSQdUc!dXQd!dXUbU!QbU!Q``b_hY]QdU\i!-'/-.!

\Y^UQb!VUUd!_V!cdbUQ]c!gXYSX!g_e\T!RU!e^Qf_YTQR\i!Y]`QSdUT!Ri!dXU!\_SQdY_^!_V!dXU!Gb_`_cUT!Gb_ZUSd!

_^!dXU!cYdU'!WYfU^!Ydc!cYjU6!dXUbUV_bU'!dXUbU!g_e\T!Q\c_!RU!U^fYb_^]U^dQ\!Y]`QSdc!d_!gQdUbc!_V!dXU!L^YdUT!

JdQdUc!Qc!Q!bUce\d!_V!\_SQdY^W!dXU!Gb_`_cUT!Gb_ZUSd!Qd!dXU!>YbUd_gUb!I_QT!9ecY^Ucc!GQb[)!!

8c! Q! bUce\d! _V! dXU! YcceUc! YTU^dYVYUT! Q^T! dXU! \Ucc! ceYdQR\U! Q^T! TUcYbQR\U! Y]`QSdc! Q^T! \_SQdY_^'! dXU!

8``\YSQ^d!TUdUb]Y^UT!dXQd!dXU!>YbUd_gUb!I_QT!9ecY^Ucc!GQb[!JYdU!TYT!^_d!]UUd!dXU!SXQbQSdUbYcdYSc!Q^T!

SbYdUbYQ!YTU^dYVYUT!Ri!dXU!8``\YSQ^d!V_b!dXU!Gb_`_cUT!Gb_ZUSd)!

>N^NU!*!5XWLU][RXW2!

;_^cYTUbQdY_^!_V!dXUcU!Q\dUb^QdYfUc!bUfUQ\c!dXQd!dXUbU!QbU!^_!`bQSdYSQR\U!Q\dUb^QdYfUc!QfQY\QR\U!d_!dXU!

8``\YSQ^d'!Q^T!gXYSX!]UUd! dXU!`b_ZUSd!`eb`_cU!Q^T!^UUTc'! dXQd!T_!^_d! Y^S\eTU! Y]`QSdc!_^!c`USYQ\!
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!

?QWVJ!1CTQNKPC!2GRCTVOGPV!QH!1QOOGTEG!CPF!@JG!1CTQNKPC!=CPVJGTU!! GQWU!--!_V!-0!
?WRRQTVKPI!7PHQTOCVKQP!HQT!=TQRQUGF!=TQLGEV!!

QaeQdYS!cYdUc!UhYcd)!!D_bU_fUb'!_V!dXU!bQ^WU!_V!bUQc_^QR\U!Q\dUb^QdYfUc!S_^cYTUbUT!Ri!dXU!8``\YSQ^d'!dXU!

@edSXY^c_^!JYdU!Yc!e^YaeU\i!SQ`QR\U!_V!QSS_]]_TQdY^W!dXU!8``\YSQ^drc SXQbQSdUbYcdYSc Q^T SbYdUbYQ V_b 

Q! g_b\T(S\Qcc! `b_VUccY_^Q\! c`_bdc! `bQSdYSU! Q^T! dbQY^Y^W! VQSY\Ydi'! Q! cdQdU(_V(dXU(Qbd! S_b`_bQdU!

XUQTaeQbdUbc'!Q\_^W!gYdX!Q^!QTZQSU^d!]YhUT(ecU!Q^T!Y^dUWbQdUT!TUfU\_`]U^d)!!!

!

.'+! >N^NU!+!3WJU`[R[!

!

CUfU\!.!_V!dXU!8\dUb^QdYfUc!8^Q\icYc!dbQTYdY_^Q\\i!V_SecUc!_^!dXU!cYdU!\Qi_ed!Y^!dUb]c!_V!`_cYdY_^Y^W!dXU!

`b_`_cUT! `b_ZUSd! gYdXY^! dXU! cYdU! Y^! Q! ]Q^^Ub! dXQd! Y^S_b`_bQdUc! dXU! S_^cYTUbQdY_^! _V! QSSUccYRY\Ydi'!

UVVYSYU^Si'!Q^T!dXU!cYdUrc U^fYb_^]U^dQ\ Y]`QSdc)!<eU!d_!dXU!cYjU!Q^T!cS_`U!_V!dXU!`b_ZUSd'!gXYSX!Yc!

TYSdQdUT Ri dXU 8``\YSQ^drc TUcYbU d_ QSS_]]_TQdU dXU cdbUQ]\Y^UT _`UbQdY_^c _V Q\\!^_^(WQ]UTQi!

QSdYfYdYUc'!`Ubc_^^U\'! VQSY\YdYUc'!Q^T!S_b`_bQdU!_VVYSUc! Y^d_!Q!cY^W\U! Y^dUWbQdUT! cYdU'!_^cYdU!Q\dUb^QdYfUc!

gUbU!^USUccQbY\i!S_^cdbQY^UT!Ri!dXU!^UUT!d_!Ve\VY\\!dXU!RQcYS!Ve^SdY_^Q\Ydi!_V!dXU!`eb`_cU!_V!dXU!cYdU)!

;_^cYTUbQdY_^! _V! Q! ^e]RUb! _V! cYdU(c`USYVYS! Q\dUb^QdYfUc! gQc! Q\c_! S_^cdbQY^UT! Ri! dXU! cXQ`U! _V! dXU!

@edSXY^c_^!JYdU'!gXUbU!dXU!]QZ_bYdi!_V!dXU!TUfU\_`QR\U!QSbUQWU!Yc!\_SQdUT!Y^!Q!c_edXUb^!R\_S['!gYdX!

dXU!QTTYdY_^Q\!QSbUQWU!UhdU^TY^W!^_bdX!Y^!Q!dXY^!cUW]U^d!dXQd!`QbQ\\U\c!A(22)!MYdXY^!dXU!]QY^!QbUQ!_V!

c_edXUb^! QSbUQWU'! dXU! ^_bdXUb^! `_bdY_^! _V! dXQd! cUSdY_^! _V! dXU! cYdU! QRedc! bUcYTU^dYQ\! TUfU\_`]U^d'!

^USUccYdQdY^W!dXU!Y^S_b`_bQdY_^!_V!Q!ReVVUb!QbUQ!RUdgUU^!dXU!TUfU\_`]U^d!Q^T!dXU!Gb_`_cUT!Gb_ZUSd'!

`ecXY^W!dXU!QbUQ!_V!YTUQ\!TUfU\_`]U^d!VebdXUb!c_edX)!!

!

A^!QTTYdY_^'!dg_ _V dXU cYdUrc `bY]Qbi QbUQc _V c`USYQ\ QaeQdYS cYdUc QbU \_SQdUT Y^ dXU c_edXUb^ QSbUQWU' 

S_^cYcdY^W!_V!dbYRedQbi!cdbUQ]c!gYdX!Y^dUb]YddU^d!gUd\Q^T!QbUQc!be^^Y^W!b_eWX\i!`QbQ\\U\!d_!UQSX!_dXUb'!

^_bdX!d_!c_edX)!<eU!d_!dXU!cYjU!Q^T!SU^dbQ\YjUT!S_^VYWebQdY_^!_V!dXU!Gb_`_cUT!Gb_ZUSd'!dXU!`b_ZUSd!QbUQ!

S_e\T!^_d!RU!`_cYdY_^UT!Y^!Q!gQi!dXQd!g_e\T!Qf_YT!R_dX!dXU!dbYRedQbYUc'!gXY\U!Q!SU^dbQ\YjUT!cYdY^W!]YWXd!

bUce\d!Y^!Y]`QSdc!d_!R_dX!%UGG!JYdU!CQi_ed!8\dUb^QdYfU!9'!RU\_g&)!IQdXUb!dXQ^!SX__cU!Q!cYdU!\Qi_ed!dXQd!

g_e\T! bUce\d! Y^! Y]`QSdc! d_!R_dX!QbUQc'! dXU!8``\YSQ^d! SX_cU! d_!Qf_YT!Q^T!]Y^Y]YjU! Y]`QSdc! d_! dXU!

gUd\Q^Tc!be^^Y^W!Q\_^W!dXU!gUcdUb^!R_e^TQbi!_V!dXU!Gb_`Ubdi!%EMM(0!Q^T!MUd\Q^T!B&'!gXYSX!QbU!

Q]_^W!dXU!XYWXUcd!aeQ\Ydi!cdbUQ]c!Q^T!gUd\Q^Tc!_^!dXU!cYdU)!A^!QTTYdY_^'!dXU!8``\YSQ^d'!Y^!S_^Ze^SdY_^!

gYdX! dXU! J_edX!;Qb_\Y^Q!<U`Qbd]U^d! _V!KbQ^c`_bdQdY_^! %J;<FK&'! UfQ\eQdUT!]_TYVYSQdY_^c! d_! dXU!

`b_`_cUT!Y^dUbSXQ^WU!gYdXY^!dXU!\Y]YdUT!S_^VY^Uc!S_^SUYfQR\U!_^!dXU!cYdU!Y^!_bTUb!d_!]Y^Y]YjU!Y]`QSdc!

gUd\Q^Tc)! =QSX! _`dY_^! UfQ\eQdUT! Y^! CUfU\! .! _V! dXU! 8\dUb^QdYfUc! 8^Q\icYc! gQc! S_^cYTUbUT! Ri! dXU!

8``\YSQ^d!Y^!dXU!TUfU\_`]U^d!_V!dXU!Gb_`_cUT!Gb_ZUSd!Y^!S__bTY^QdY_^!gYdX!dXU!bUaeYbU]U^dc'!^UUTc'!

Q^T!c`USYVYSQdY_^c!_V!dXU!V_b!dXU!cYdU)!!KXUcU!cYdU!TUcYW^c!bUfYUgUT!TYVVUbUT!Vb_]!UQSX!_dXUb!c\YWXd\i'!Qc!

dXUi!gUbU!]_TYVYUT!_fUb!dY]U!d_!bUV\USd!S_^cYTUbQdY_^c!Q^T!bUaeYbU]U^dc!_V!dXU!8``\YSQ^d)!!=QSX!_V!
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	Appendix F - Landsford Tract Final Permitee-Resonsible Mitigation Plan
	1
	Preliminary baseline data has been collected to determine the ecological suitability of the Mitigation Site to achieve the goals and objectives outlined in Section 4.1 above. The following presents a detailed description of the baseline conditions at ...
	4.4.1 Ecoregion
	A qualitative assessment of historic land use within the Landsford Tract was primarily derived from an analysis of historic aerial photographs. Aerial photographs obtained for the years of 1941, 1949, 1954, 1959, 1964, 1969, 1981, 1994, 2005, 2011, 20...
	Land use practices on the Landsford Tract have remained fairly consistent since 1941. Land use appears to include open fields (presumably former or active agricultural fields) within valleys and floodplains, as well as along ridge tops; additional use...
	The quality and scale of the aerial photographs prevents a detailed quantitative analysis of stream conditions and vegetative communities. Based upon the aerial photographs, site visits, and field notes, on-site resources have been adversely affected ...
	4.4.3 Existing Wetlands and Waters
	A delineation and GPS location of wetlands and other waters of the United States (i.e. tributaries) was conducted for the Mitigation Site by Palustrine Group, LLC personnel in accordance with the methodology outlined in the Eastern Mountains and Piedm...
	4.4.4 Topography
	LiDAR data was obtained for the Mitigation Site (Figure 9); a USGS topographic map is included as Figure 10. Overall, the Mitigation Site ranges in elevation (according to available LiDAR information) from approximately 613 feet to approximately 446 f...
	Riparian buffer slopes are generally between 10 – 20% along stream reaches located outside of the Catawba River floodplain. Riparian and upland buffer slopes are generally between 0 – 5% along the Catawba River and stream reaches located within the Ca...
	John B. Nelson’s February 1986 document The Natural Communities of South Carolina describes the natural community as primarily being a transitional oak-hickory forest located on upland slopes and dominated by a diverse assemblage of hardwoods (primari...
	Existing vegetative communities within the Mitigation Site were assessed to understand existing impairments, to develop planting palettes for enhanced areas, and to establish performance standards. Refer to Figure 11 for a general depiction of existin...
	Following is a description of each existing vegetative community located on the Landsford Tract and/or within the Mitigation Site.
	Loblolly Pine (Silviculture) and Mixed Loblolly Pine / Small Stream Forest
	Loblolly pine has been planted extensively on upland hillsides and ridges throughout the Mitigation Site and encroaches into valleys and floodplains. The dominant tree species within this unnatural community is loblolly pine, with deciduous trees and ...
	Small Stream Forest (Hardwood)
	Palustrine Forested Floodplain Wetland Hardwood Forest
	On-site palustrine forested floodplain wetlands are dominated by box elder (Acer negundo), cottonwood (Populus deltoides), red maple, sweet-gum, American sycamore (Platanus occidentalis), green ash (Fraxinus pennsylvanica) and ironwood (Carpinus carol...
	The Natural Resources Conservation Service (hereinafter “NRCS”) soil survey for Chester County indicates that six soil types occur within the Mitigation Site boundary; refer to Table 4 for the soil types and to Figure 12 for the NRCS soil map. As show...
	4.6 Mitigation Work Plan
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	Management Summary
	Table 1.1. Cultural resources identified or revisited during the survey of the project area.
	Table 1.2. Cultural resources identified or revisited during the survey of the mitigation site.
	Table 1.2. Cultural resources identified or revisited during the survey of the mitigation site.
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	Figure 2.4. View of typical vegetation in western portion of the project area in fallow fields, facing west.
	Figure 2.5. Typical vegetation and disturbance associated with the transmission line corridor and dirt roads, facing south.
	Figure 2.6. View of disturbance associated with the railroad and transmission line corridors in southern portion of the project area, facing south.
	Figure 2.7. Vegetation in eastern portion of the project area, facing west.
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