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Draft  Integrated  Detailed Project Report and 
 
Environmental  Assessment
  

City of  Newark,  Raccoon Creek, Licking  County,  Ohio
  
Section 14  Streambank Protection Project 
 

1  INTRODUCTION  

1.1  STUDY PURPOSE AND SCOPE  
This Detailed  Project Report (DPR) which includes a draft  Environmental Assessment (EA) is being  
prepared  by the  Huntington  District of the  U.S. Army  Corps  of Engineers (USACE) to identify the  most  
cost effective alternative  for providing streambank protection along the  Raccoon  Creek in the  City of  
Newark, Ohio while  minimizing environmental, economic,  and  social impacts.   The City of  Newark (City)  
and Ohio  Department  of Transportation (ODOT)  are  the non-Federal sponsors.  The City requested  
Federal assistance in addressing streambank  erosion issues under the Section  14  authority in  December  
2015.  

The purpose of this project is to provide a  cost-effective means  of  preventing  flood-related erosion and  
breaching  of Ohio State Route  (SR)  16 and  damage to  utility line crossings.  SR 16,  located adjacent to the 
referenced  reach of Raccoon Creek,  is a significant transportation route  through and within the City.  A  
sheet pile grade control structure within the project area along  Raccoon Creek has partially overturned  
due to flood flow  erosion  and extensive scour  resulting in the immediate endangerment  of critically  
essential  public facilities, including utility line  crossings and the adjacent SR 16 travel  way  and  Church  
Street  off-ramp. Subsequent flood flow  erosion and streambank recession  have  caused displacement of  
stone slope  protection,  proximate and  downstream scour,  and the formation and enlargement  of a  
stilling feature. Approximately  1,420 linear feet (LF) of  eroded  and displaced stone slope protection  (710 
LF along each bank)  is present  within the project area.   

Huntington District  personnel have  monitored flood flow  erosion and recessional failure site conditions  
which  have  resulted in the  formation of  downstream scour  and flow dissipation features,  additional 
overturning of the sheet pile grade control structure, and  more extensive  displacement of adjacent bank  
protection.  Without treatment, flood flow scour  will likely  continue  and eventually result in further  
collapse  and outflanking  of the grade control  structure. Raccoon Creek channel incisement and  widening 
would then progress upstream and expose and breach utility crossings  and the adjacent SR  16 travel  
way  and off-ramp. Failure  to protect these utilities and road system would  likely  result in adverse  
impacts affecting  transportation and  public health, including breaching  of water,  sewer, and gas lines  
(maps  can be found in Appendix A). The area affected  by flood flow  erosion, including Raccoon Creek  
and the South Fork Licking  River,  and related structure and bank failures  would  likely  degrade a  
significant source  of potable water for the City.  Bank erosion  and failures would  likely  result in loss of 
access to numerous manufacturing facilities and warehouses as a result  of SR  16  and the Church Street  
off-ramp collapse. As  a result, the primary purpose of this study is to develop a viable treatment solution  
for  the protection  of SR 16  and adjacent public utilities serving the City.  
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1.2 LOCATION 

1.2.1 Study Area 
The City, which serves as the county seat of Licking County, is located in central Ohio approximately 33 
miles east of Columbus (40.056223, -82.451699). The study area falls within the Licking Watershed, 
which is identified by Hydrologic Unit Code (HUC) 05040006. Raccoon Creek is approximately 25 miles 
long, originating in northwestern Licking County, Ohio and flowing through Newark, Ohio where it joins 
with the South Fork of the Licking River. The Licking River then joins the Muskingum River which flows 
through Marietta, Ohio, to its confluence with the Ohio River. Raccoon Creek is subject to episodic 
flooding which is the cause of frequent streambank erosion and recessional failure. A site location map 
is shown in Figure 1, Figure 2 shows the project site location, and Figure 3 shows the proposed 
construction work limits. 

Figure 1 – Newark Site Location 
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Figure 2 – Project Site Location 

1.2.2 Project Area 
The project area is located on the western side of the City of Newark along Raccoon Creek and includes 
approximately 1,420 LF of eroded streambank adjacent to the City and SR 16. The City is proximate to 
the communities of Marne, Hanover, St. Louisville, Granville, Alexandria, Heath, Hebron, and 
Jacksontown. The streambank erosion and stabilization outflanking is due to the Raccoon Creek flood 
events. The project reach includes 1,420 LF (710 LF along each bank) of streambank in need of 
immediate stabilization. 

SR 16, which runs through the City, along with adjacent utilities and infrastructure are threatened by 
the erosion of the streambank. SR 16 is part of the Columbus to Interstate 77 (I-77) Macro-Corridor. 
The Columbus to I-77 Macro-Corridor connects central Ohio and the City of Columbus to east-central 
Ohio cities such as Newark. Ohio’s Macro-Corridors are defined as “highways with statewide significance 
that provide connectivity to population and employment centers in Ohio and the nation by 
accommodating desired movements of people and goods.” Without SR 16, direct access to numerous 
commercial and public facilities would be negatively impacted. In addition, further streambank erosion 
at the site could disrupt utility service for the area and potentially require relocation of multiple public 
utilities including water, sewer, and gas lines. 

Reaches of the South Fork Licking River, including Raccoon Creek, were excavated during construction of 
the State Turnpike and Ohio Erie Canal Systems. Reaches of this system were later acquired by the Penn 
Lines Southwest railroad. Prior to 1975, SR 16 was realigned and an additional eastbound lane and off-
ramp were constructed. Components of this highway construction included relocation and realignment 
of Raccoon Creek and the placement of both an in-channel grade control structure and stone slope 
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protection along the left and right descending banks to effect stabilization. These stabilization features, 
which were outflanked and overtopped during subsequent flood events, have been breached and 
displaced. Flood damages have continued despite the limited bank stabilization efforts which have been 
undertaken to minimize impacts.  As a result, critically essential public facilities, including utility line 
crossings, the SR 16 travel way, and the SR 16 Church Street off-ramp, are endangered. The severity of 
these conditions requires the continued placement of stone and concrete rubble to temporarily reduce 
the extent of these failures. 

Figure 3 – Newark Proposed Construction Work Limit 
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Figure 4 - Raccoon Creek sheet pile grade control structure which has overturned as a result of flood 
flow scour 

Figure 5 - Raccoon Creek sheet pile grade control structure which has overturned as a result of flood 
flow scour. The City of Newark placed 400 tons of stone as a temporary measure. 
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Figure 6 – Stream profile from 1975 sheet pile grade control plans, which have been annotated with 
water depth soundings and approximate misalignment obtained in December 2015. Stream flow is 

from left to right. 

1.3 STUDY AUTHORITY 
Section 14 of the Flood Control Act of 1946, as amended, authorizes USACE to study, design and 
construct emergency streambank and shoreline works to protect public services including (but not 
limited to) streets, bridges, schools, water and sewer lines, National Register sites, and churches from 
damage or loss by natural erosion.  The Section 14 authority falls under the Continuing Authorities 
Program (CAP), which focuses on water resource related projects of relatively smaller scope, cost, and 
complexity. Traditional USACE civil works projects are of wider scope and complexity and require 

Channel bed in 1975 

Approximately 7 feet 
embedment as of 
December 2015 

As-constructed sheet pile in 1975 

specific authorization by Congress. Certain types of water resource and environmental restoration 
projects completed under CAP are delegated authority to plan, design, and construct recommendations 
without specific Congressional authorization. 

1.4 RELEVANT PRIOR STUDIES AND REPORTS 
Due to the flood flow scour and related loss of embedment within the partially overturned existing 
sheet pile (figure 4), the City of Newark placed approximately 400 tons of stone downstream of the 
failed grade control structure in 2016 (figure 5). This emergency action was necessary to partially 
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address low and moderate flow scour, thus reducing the likelihood of collapse prior to implementation 
of this Section 14 project. However, this rubble placement is a temporary fix and does not address 
additional erosion, which would occur during bankful events and flood stages.  

2 AFFECTED ENVIRONMENT - EXISTING CONDITIONS 

2.1 CLIMATE PREPAREDNESS AND RESILIENCE 
USACE must ensure that projects are planned and built to assure Climate Preparedness and Resilience. 
The Licking River Watershed’s position makes it susceptible to highly variable weather throughout the 

Geology and Physiography 

year.  The Watershed’s climate is greatly influenced by oceanic and atmospheric interactions. The 
Watershed experiences seasonal weather patterns throughout the year, with climatic conditions typical 
of summer, fall, winter, and spring seasons for the Mid-Atlantic and Southeast Regions of the United 
States.  Variability in weather tends to be greater during the late winter, spring, and fall seasons. 
Summers are usually characterized by warm to hot weather with periods of high humidity. Winters are 
typically mild, with areas at higher elevations experiencing slightly harsher winters and greater snowfall. 
Fall is typically the driest season, while spring is typically the wettest. Average precipitation at Newark is 
approximately 41 inches per year. This region is projected to receive more precipitation within the 
watershed system at a higher frequency as described in the July 2015 Ohio River Basin Climate Change 
Impacts and Adaptation Draft Pilot Study.  In this study, a Muskingum River gage at the Village of 
McConnelsville was identified and used as the optimum forecast point to assess future climate change 
impacts.  Historic data from that gage was included in the base flow analysis and future flow projections 
were produced for that gage point as well to determine more precipitation in the watershed is projected 
to occur. 

2.2 SOILS AND GEOLOGY 

2.2.1 
Licking County is located in three physiographic sections: the Glaciated Allegheny Plateau and Allegheny 
Plateau located in the Appalachian Plateau province on the eastern portion and the Till Plains located in 
the Central Lowland province on the western portion. During the last Ice Age (Pleistocene epoch), the 
majority of Ohio was covered with glaciers including the Glaciated Allegheny Plateau and Till Plains. The 
glaciers scoured and flattened the landscape and covered it with thick layers of glacial till comprised of 
sands, gravel, and clay. Licking County falls mostly in the part of the State of Ohio which had been 
covered by glaciers. Licking County contains four different regions: the Galion Glaciated Low Region (Till 
Plains), Killbuck-Glaciated Pittsburgh Region (Glaciated Allegheny Plateau), the Illinoian Glaciated 
Allegheny Plateau (Glaciated Allegheny Plateau), and Muskingum-Pittsburgh Plateau (Allegheny 
Plateau).  The project site, as shown in Figure 7, is located near the limit of Wisconsinan glaciation and 
within Wisconsinan and Illinoian outwash deposits. 

The characteristics of the Galion Glaciated Low Plateau include: Rolling upland transitional between the 
gently rolling Till Plain and the hilly Glaciated Allegheny Plateau; mantled with thin to thick drift; 
elevation 800-1,400 feet, moderate relief (100 feet). The characteristics of the Killbuck-Glaciated 
Pittsburgh Plateau include: Ridges and flat uplands generally above 1,200 feet, covered with thin drift 
and dissected by steep valleys; valley segments alternate between broad drift-filled and narrow rock-
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walled reaches; elevation 600-1,505 feet, moderate relief (200 feet). The characteristics of the Illinoian 
Glaciated Allegheny Plateau include: Dissected, rugged hills; loess and older drift on ridgetops, but 
absent on bedrock slopes; dissection similar to unglaciated regions of the Allegheny Plateau; elevation 
600 feet-1,400 feet, moderate relief (200 feet).  The characteristics of the Muskingum-Pittsburgh 
Plateau: Moderately high to high relief (300-600 feet) dissected plateau having broad major valleys that 
contain outwash terraces, and tributaries with lacustrine terraces; medium-grained bedrock sequences 
coarser than those in Marietta Plateau. 

The City is located on Wisconsinan and Illinoian fluvial glacial outwash and terminal and recessional 
moraine deposits. Figure 7 includes a map of general surface geology affected by this Pleistocene 
glaciation.  Sangamonian interglacial period soils include weathered wind-blown sandy silts and clayey 
silt lake deposits. Glacial outwash in this area includes basal cobbles and gravels, gravelly sands, and 
sandy gravels. Within the project area, weathered and fractured flaggy siltstone and sandstone bedrock 
are encountered at depths of 60 to 80 feet. 

Figure 7 - Glacial Map of Ohio (Ohio Department of Natural Resources) 
8
 



 

 
 

  
    

    
   

    

     
   

  
    

    
   

      

  
  

         

  
    

  
     

  

  
      

  
      

    
     

    
    

  

 

 

 

 

 

                                                           
      

  

upper bank alluvium, which contributes to failures as a result of increased cleft pressures due to water 
infiltration and soil block displacement.  Raccoon Creek bed materials consist of sands, gravels, and 
cobbles which have been eroded and transported as a result of flood flow erosional channel incisement. 

2.2.3 Hydric Soils 
According to the NRCS’s Soil Use, National Hydric Soils list for Licking County, Ohio there are no hydric 
soils present within the project area. However, hydric soils do exist close to the project. 

2.3 HYDRAULIC ANALYSIS 
To determine flow velocities required for stone sizing, a geo-referenced hydraulic model was developed 
for Raccoon Creek using LIDAR data from the Ohio Statewide Imagery Program (OSIP).  Hydrologic data 
was obtained from the Federal Emergency Management Agency (FEMA) Flood Insurance Study for 
Licking County, Ohio published May 2007. 

Stone requirements for streambank protection in the project area were determined based on the 
criteria and procedures outlined in EM 1110-2-1601, dated 1 July 1991.  The average local velocity for 
the 1% chance exceedance discharge was computed to be 9.00 feet per second at the toe of the 
protected side slopes. Based on the computed velocity and the procedures outlined in the 
aforementioned reference together with the CHANLPRO program, the analysis indicates that a minimum 
stone thickness of 15.5 inches is required to ensure the integrity of the bank against tractive force failure 
mechanisms (i.e. scour).  The recommended gradation limits for stone slope and downchannel 
protection are provided in Table 1.  Flood frequencies for Raccoon Creek in the project reach are 
provided in Table 2. 

2.2.2 Soil Associations 
According to the Licking County, Ohio Natural Resources Conservation Service (NRCS) Soil Survey dated 
November 16, 2016, there are two dominate soil types surrounding the project area: Stonelick loam and 
Stonelick-Urban land complex. Both are well draining soils, subject to frequent to occasional flooding 
with low potential for surface runoff. 

River bank soils include recently deposited silty fine sand alluvium1 underlain by interlensing and layered 
sandy silt, sandy gravel, gravel, and cobble sized material. Flood flow erosion of these bank and channel 
soils resulted in bed degradation and widening together with recessional and piping-related failures. 
This recessional and piping-related undercutting of bank material can cause tension cracking within the 

1 Alluvium - a deposit of clay, silt, sand, and gravel left by flowing streams in a river valley or delta, typically 
producing fertile soil. 
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Table 1: Gradation Limits for Stone Slope Protection 

PERCENT LIGHTER BY 
WEIGHT 

MAXIMUM STONE DIAMETER 
(IN.) 

MINIMUM STONE DIAMETER 
(IN.) 

D100 24.0 15.5 

D50 16.0 14.0 

D15 12.7 9.5 

Table 2:  Flood Frequency Summary for Raccoon Creek at the Project Area 

PERCENT 

CHANCE EXCEEDANCE 

DISCHARGE 

(CFS) 

APPROXIMATE WATER 
SURFACE ELEVATION (FEET) 

99.9% 2,110 839.9 

50% 3,020 841.5 

20% 4,680 843.7 

10% 6,496 845.7 

5% 8,380 847.5 

2% 11,071 849.7 

1% 13,528 851.4 

0.5% 15,860 852.9 

0.2% 18,992 854.6 

2.4 SURFACE WATER AND OTHER AQUATIC RESOURCES 

2.4.1 Surface Water 
In 2012, the Biological and Water Quality Study of the Licking River and Selected Tributaries Report was 
published by the Ohio Environmental Protection Agency (OEPA). The report states there were no 
chemical water quality standards violations found in Raccoon Creek watershed. Some areas of the 
watershed rated low water quality standards but were not low enough to be in violation. Stressors to 
the watershed include rural residences, agriculture, and land development. Two of these, rural 
residences and land development, have a direct impact at the project location. Seeing these stressors on 
a stream can cause ammonia levels, nutrients, and sedimentation in the stream to increase. Since a 
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previous water quality study of the Licking River and tributaries showed poor water quality  and limited  
aquatic life  there has been  an effort to  make improvements to the rivers and streams of Licking County.  
This effort has had positive results as  reflected  in the  most recent study.  

2.4.2  Groundwater  
Ground water in  Licking County is  obtained from both  glacial deposits and bedrock. Glacial  outwash  
deposits include  aquifers in the  majority of the buried  valleys. Recent alluvium within incised stream  
channels in areas of eastern and central Licking County  may also  include  aquifers.  

2.4.3  Flood Plains  
EO 11988 requires Federal  agencies to  consider the potential effects  of their  proposed  action to  
floodplains. The project area is located  along Raccoon  Creek which  experiences  occasional periods of  
flooding.  According to the  Flood  Insurance  Rate Map  (FIRM) 39089C0337J  dated March 16,  2015 
produced by the FEMA,  the project area is  within the  regulatory floodway and Special Flood Hazard Area 
(SFHA) (See Appendix  B). The regulatory floodway areas of the SFHA  must be  preserved in order to  
discharge the base flood without cumulatively increasing the water surface elevation more than a  
designated height.   

2.4.4  Wetlands  
A National Wetland Inventory  Map (NWI)  was reviewed for the project area and  a site reconnaissance  
was conducted  to determine validity  of the NWI  maps. The NWI map indicated  there are no  wetlands on  
or adjacent to  the project area (See Appendix B). The  site reconnaissance also indicated no wetlands are  
located  within the  project area.   

2.5  FISH AND WILDLIFE HABITATS  

2.5.1  Terrestrial and Aquatic  Vegetation   
Terrestrial vegetation within the project area is limited  on the left descending bank due to streambank  
erosion and previously placed  rip rap.   The left descending bank abuts a walking trail  system, mowed  
area, and SR  16.  These features, together with continuing bank erosion and failure,  have limited the 
vegetation diversity  to  low  quality small sapling shrubs and  invasive herbaceous  and  woody vegetation.   
The right descending bank  of the project contains a  more diverse and robust riparian hardwood habitat  
but is limited in  width and  size due to  bank erosion and  failure,  golf course  maintenance,  and residential 
development. Overall, the  project area  vegetation growth and diversity is restricted by the development 
which  occurs  on both sides of Raccoon  Creek.   There is limited  aquatic  vegetation  along this  reach  of  
Raccoon Creek due to  flood  flow erosion.   

2.5.2  Fauna   
With little vegetation, cover, habitat, space, and  the surrounding urban environment, few animals are  
found in  the project area. Species  observed  onsite include various bird species,  which are highly  mobile.   
The Raccoon Creek supports an aquatic community  of  species  that include invertebrates, fish, and  
amphibians. All of  the listed aquatic species could be  found within the project area.  

2.5.3  Existing Terrestrial and Aquatic Habitats  
The project area contains a low quantity of riparian habitat which is affected by  flood flow erosion and  
recessional conditions  along Raccoon Creek. Riparian  habitats, the strips  of inundation-tolerant  
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vegetation along rivers, are important for the aquatic  health of a river system. Riparian habitat captures  
and filters silt and  pollutants  during flooding and provides an influx  of plant and  insect matter  which  
serves as food for the aquatic ecosystem.  Dense  continuous  riparian vegetation is becoming increasingly  
rare.  Because the project area is  subject to  streambank failure  and surrounded by development,  
vegetative  growth  is limited. The  riparian vegetation is limited and a healthy riparian environment has  
not been established. In the recent past,  much of the  Raccoon Creek watershed  was devoid of  aquatic  
life. Efforts to restore water quality have included upgrading of wastewater treatment plants.  These  
improvements have  occurred throughout the Licking River  watershed.  

2.6  ENDANGERED AND  THREATENED SPECIES  

2.6.1  Federal   
In accordance with Section  7(a)(2)  of the Endangered Species Act (87 Stat.  884, as  amended; 16 U.S.C.  
1531 et seq.)  (ESA),  Federal  agencies are  required to ensure that any actions  they carry  out, fund or  
authorize are not likely  to jeopardize the continued  existence of  Federally listed threatened  or 
endangered species  or result in destruction  or adverse modifications  of the critical habitat  of such  
species.  If the Federal agency determines that its proposed action  may affect Federally listed species  or 
critical habitat, it  must consult with  the USFWS.   There are 30 threatened  or  endangered species found  
within the State of Ohio as  listed by  the U.S. Fish and  Wildlife  Service (USFWS).  Of these, three  species 
could potentially be found  within Licking County. The  species include two bats  –  Indiana bat (Myotis  
sodalis) and Northern Long-Eared bat (Myotis septentrionalis) –  and one reptile the Eastern  Massasauga 
rattlesnake (Sistrurus catenatus).  

Bald and golden  eagles are protected under  the Bald and Golden Eagle Protection Act (16 U.S.C. 668-
668c),  which prohibits the taking of  these birds, their nests  or  their eggs.  “Taking”  under this act includes  
not just killing of a bird, but also disturbing individual birds to a degree that causes or is likely to cause  
injury to the eagle, decrease its productivity, or abandon its nest.  Licking county is also within range of  
the Bald Eagle, which is protected under the Bald and  Golden Eagle  Protection Act.    

Tree  clearing  may be needed along a portion  of the stream.  If tree clearing is necessary the project may  
affect, but is not likely to adversely affect the above listed bat species.  If tree clearing cannot be  
conducted during the October 1-March 31 time  period,  additional coordination will be  necessary with  
USFWS and a supplement  to this  EA will be developed  if deemed necessary.   

2.6.2  State   
Ohio  Department of Natural Resources (ODNR)  Division of Wildlife publishes a list of state listed  
threatened and endangered species by county. ODNR  has indicated there  are 35 state  listed species  
within Licking County  including mussel species. Some  species  overlap  with the Federally listed species. 
Coordination  with ODNR  can be found in Appendix B.  

2.6.3  Critical Habitat   
According to the USFWS database,  there is no critical  habitat found in the project area  for any  listed  
species.  

12 
 
 



 

2.7  RECREATIONAL, SCENIC, AND  AESTHETIC RESOURCES  

2.7.1  Local Resources  
The City  of Newark along SR 16  consists of commercial properties including locally owned businesses,  
shops, and restaurants along with residential and some industrial properties.  The project area includes a 
recreational pathway  running parallel to Raccoon Creek.    The pathway is part  of the Licking County  
Trails  system which  includes  44  miles  of trails connecting multiple  towns, including Newark, Granville,  
Alexandria, Johnstown, and Hanover, within the  County.    The pathway  system  can be used for  biking,  
walking,  rollerblading, jogging, and nature  observation.  The Licking County  Trails  promote health,  
wellness, economic development, transportation, education,  recreation and the natural environment.  

The aesthetic quality has been diminished by  the failure of the grade control structure and limited prior 
stream  bank stabilization.  The pathway runs between  Raccoon Creek and SR  16  where  there  is  sparse  
vegetation, prior stream bank stabilization attempts, a failing grade control structure,  and  the highway  
which  can be seen within the project area.   The area  may  be  viewed from the  recreational pathways and  
the opposite streambank  at the  Moundbuilders country club golf course.  A full view  of the project can  
be  seen  from the opposing bank.    

2.7.2  Regional Resources   
The project  area  is adjacent to SR  16 which is part  of the Columbus to Interstate  77  (I-77) Macro-
Corridor. The  Columbus  to I-77 Macro-Corridor connects central Ohio and the City of Columbus to  east-
central Ohio  cities such  as Newark. Ohio’s  Macro-Corridors is significant, because it connects  Ohio’s  
major population areas to  employment centers and  moving people and goods.  

2.8  CULTURAL RESOURCES  

2.8.1  Cultural History   
The first occupation  of what is now central Licking County probably  occurred  around 10,000 B.C., after  
the Wisconsin ice sheets retreated northward and the  North Fork drainage  was formed by glacial 
outwash.  There were several cultures present in Licking County, but the Hopewell cultural development 
is the  most notable to Newark. Hopewell likely became established in the region  around A.D.  100 and  
flourished to become one  of the  most  remarkable  developments in North America. The Hopewell  
manifestation in volved large and often complex earthworks, elaborate ceremonialism, an extensive  
trade network, and a large  interaction sphere.  

The largest and  most complex Hopewellian ceremonial center is located adjacent to  the project area, at 
the confluence  of South Fork  and Raccoon Creek in present day Newark, Ohio.  The complex is  known as  
the Newark Earthworks and is recognized as  the largest and best preserved geometric earthworks  
complex  in the world. Built between  100  B.C.  and 500 A.D.,  the earthwork originally  covered over 4  
square miles and took  more than  7,000,000  cubic feet of  earth to  construct. Now known as the Newark  
Earthworks State Memorial, Newark Earthworks is a National Historic Landmark and the official 
prehistoric monument  of Ohio. The  earthworks have also been nominated as a UNESCO World Heritage  
Site as part of the Hopewell Ceremonial Earthworks.   
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Originally, the earthworks  consisted of a circular enclosure  1,200 feet in diameter, another slightly  
smaller circle, an  octagon,  an oval earthwork surrounding  between 12 and  13  mounds of varying size  
and shape, and a square enclosure measuring 950 feet on  one side. All these  earthworks were  
connected  via a series of parallel walls. Additionally, there were  small circular enclosures ranging from  
50 to 250 feet in diameter,  a scattering of additional mounds and pits, and a second square enclosure  
measuring 750  feet on one side.   

A threat to the existence of these grand earthworks  was created  when settlers entered present day  
Licking County  around  1800, shortly after the signing of Wayne’s Treaty in 1795.  Zane’s Trace, built  
between 1796 and  1798,  opened Ohio territory to  those seeking land, ultimately  creating a steady influx 
of settlers to Newark.  The  continuous population growth resulted in an  ever increasing threat to the 
preservation of the  earthworks, especially  with the construction  of the Ohio Canal in 1825 and the  
Columbus  &  Lake Erie Railroad line in  1845. Newark farmers and the  city’s industries profited from these  
modes  of transportation, but their construction ultimately destroyed large portions  of the earthworks  
and  mounds.    

A second form  of negative impacts began in  1854  when the first Licking County Fair designated  the  
Great Circle as the event’s location.  In 1892,  William Henry Holmes  of the Bureau  of American Ethnology  
warned that if the city did  not stop holding the fair inside the  Great Circle the  earthwork would be  
completely destroyed. The  County Fair continued to be held there until  1933, which damaged  the site,  
but likely prevented its  entire destruction.  The Great  Circle was also used during the Civil War as a 
training  camp  for the 76th  Ohio Volunteer Infantry between 1861 and  1862, and  was abandoned in 1908.  
In November of 1901 a six-hole golf course  was  opened on the Octagon Earthworks, and by 1911 the  
Moundbuilders Country Club opened. The golf course is still present  on  the Octagon Earthwork.   

Over the  years, negative impacts caused by Newark’s economic and population growth destroyed large  
portions of the Newark Earthwork. However, three major segments have  survived: the  Great Circle  
Earthwork,  the Octagon Earthworks, and  the Wright Earthworks.   

Great Circle Earthworks: Formerly known as  Moundbuilders State Memorial, is an earthwork  
that is nearly  1200 feet in diameter. The 8 foot high walls  surround  a 5  foot  deep moat, except  
at the entrance where the dimensions are even greater. The walls  enclose an area of about 30  
acres,  which contains  two conjoined mounds in the center.   

Octagon Earthworks:  The Octagon, which is located adjacent to  the project area, is an earthwork  
that is connected to a circular earthwork by a short section  of parallel walls. The  circular 
enclosure forms a nearly perfect circle with a diameter of 1,054 feet,  encompassing an area of 
about 20  acres. The walls of the octagon are about 550 feet long and between 5  and 6 feet high.  
There were openings at each corner of the octagon  varying from about 50 to 90 feet in  width.  
Each opening of the  octagon is partially blocked by a rectangular or oblong platform  mound  
about 100  feet long and 5  or 6 feet high. The Octagon Earthworks has eight walls, each  
measuring about  550 feet long and from five to six feet in height. At present the  Octagon  
Earthworks is also the site  of the Moundbuilders Country Club golf course.   
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Wright Earthworks:  This earthwork consists of a fragment of a geometrically near-perfect square  
enclose, known as the Newark Square, and part of one wall that originally formed a set of  
parallel embankments, which led from the  square to a large  oval enclosure. The sides of  the 
Newark Square ranged in length from about  940 to  950 feet and they enclosed  about  20  acres.  
The remaining segment of  wall at  Wright Earthworks is less  than 200 feet long. The parallel 
embankments framed a passage leading from the square to a huge oval enclosure that 
surrounded between 12 and 13 burial mounds. Another set of parallel walls led from the  
Newark Square to the Great Circle.   

2.8.2  Previous Investigations  
Two previous  archeological investigations have been  conducted  within and adjacent to the current 
project’s area of potential effect (APE). The first survey occurred during  March and May  of 1995 by  Ohio  
Department of Transportation-Bureau  of Environmental Services (ODOT-BES)  staff and college co-
operative interns for  the proposed LIC-16-17.86 bike way  connector. The bike path parallels the south  
side of the  east bound lanes of SR 16, along Raccoon Creek  and within the current project’s APE.  Phase  
Ib  archeological surveys  consisted  of shovel test pits (STPs)  and took place at the western and northern  
termini of  the bike path. Survey was not performed at  any other point in the survey area because the 
authors claimed disturbance. Testing in the northern and western termini resulted in the discovery of  
two lithic scatters (33LI725  and 33LI729), consisting  of two flakes each. No buried  cultural deposits  or 
features  were encountered and no further archeological work  was recommended (Aument 1995, i).  

The second survey took place  in the spring and early summer of 2010 by  Weller  & Associates, Inc. for 
the LIC-Cherry Valley Intersection Improvement (PID  80704) Project for  the Ohio  Department of  
Transportation.  The  majority  of the project area is within a mixture  of commercial development,  
residential neighborhoods,  floodplains,  woods, and graded areas. A portion  of the project  area is along  
Raccoon Creek and within  the current project’s APE.  The  Phase Ib  archeological survey focused  on  
testing locations  which  were determined to not be  disturbed, which was performed after a disturbance  
assessment was completed. Field methods included surface/visual inspection, STPs, and shovel probe  
excavations. Shovel probe excavations were to document disturbance and  therefore soil was not 
screened. Survey located 27 previously unrecorded archeological sites, but none  were located in  the  
current project’s APE. It  was recommended that one site warranted  Phase II investigations if it could not  
be avoided. The other  26 sites  were deemed ineligible for  the  National Register of Historic Places  
(Weller 2010, i-ii).  

2.9  AIR QUALITY  
The U.S. Environmental Protection Agency (USEPA) is required to set air quality standards for pollutants  
considered harmful to public health and  welfare. The  Primary National Ambient  Air Quality Standards  
(NAAQS) set limits to protect public health, including the health and sensitive populations such as  
asthmatics, children, and the elderly. Secondary  standards set limits to protect  public welfare, including  
protection against decreased  visibility, and prevention of damage  to animals, crops,  vegetation, and  
buildings. These standards  have been established for the following six pollutants,  called criteria 
pollutants (as listed under Section 108  of the Clean Air Act (CAA)):   

•  Carbon monoxide  (CO)  
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•  Lead (Pb)  
•  Nitrogen  dioxide (NO2)  
•  Ozone (O3)  
•  Particulate  matter,  classified by size as follows  

o  An aerodynamic size less  than or equal to 10  micrometers (PM  10)  
o  An aerodynamic size less  than or equal to 2.5  micrometers (PM  2.5) 1997 Standard  
o  An aerodynamic size less  than or equal to 2.5  micrometers (PM  2.5) 2006 Standard  

•  Sulfur Dioxide  

According to the  USEPA  Licking County has been classified as  marginal nonattainment  of  the 8-hour  
Ozone (2008)  NAAQS  for  the whole county from 2012 to  2016.  Previously Licking  County was in  
nonattainment  of the 8-hour Ozone  (1997) standard (was revoked  on April  6,  2015) from  2004 through  
2008.  Licking County was also in nonattainment of PM 2.5  (1997)  from 2005 to  2012.   All other 
pollutants are under the  National Ambient Air Quality Standard  levels.    

2.10  NOISE  
Noise is measured as Day  Night average noise levels (DNL) in  “A-weighted” decibels (dBA)  most sensitive 
to  the human ear.  There are no Federal standards for allowable noise levels. According to the  
Department of Housing and Urban Development  Guidelines,  DNLs below  65 dBA  are normally  
acceptable levels  of exterior noise in residential areas.  The Federal Aviation Administration  (FAA)  
denotes a DNL above  65 dBA as the level of significant  noise impact. Several  other agencies, including 
the Federal Energy Regulatory  Commission, use a DNL criterion  of 55 dBA  as the threshold for defining  
noise impacts in suburban  and rural residential areas.  According to  Dr.  Paul Schomer in his 2001  
Whitepaper, while there are numerous  thresholds for acceptable noise in residential areas, research  
suggests an area’s  current noise environment,  which  has experienced noise in the past,  may reasonably  
expect to tolerate a level of noise about 5 dBA higher than the general guidelines.  The Corps Safety  and  
Health Requirements  Manual provides criteria for temporary permissible noise  exposure levels (see  
Table 3), for consideration  of hearing protection or the need  to administer sound reduction controls.  
Ambient noise around the  project area is representative of a mixed commercial  and residential.  

Table 3:  Permissible Non-Department of Defense Noise Exposures  

Duration/day (hours)  Noise level (dBA)  
8  90  
6  92  
4  95  
3  97  
2  100  

1.5  102  
1  105  
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2.11  HAZARDOUS AND TOXIC  SUBSTANCES  
On March 30,  2016 a site visit was made to  the Newark, OH Section 14 Streambank  Project site, located  
in Newark, OH. The streambank, both left and right descending banks, appeared to be neatly  
maintained.   Other than a minor, occasional instance  of discarded materials,  no  Hazardous, Toxic, and  
Radioactive Waste (HTRW)  issues were  observed during the site  visit.   The following were noted  
(additional information  in Appendix  B):  
 
• Two  minor instances  of  miscellaneous items  appear to be discarded along left  descending bank.  
• Several stormwater drainage pipes.  
•  Existing  stilling  basin  and  sheet  piling.  

In addition,  mapping was  obtained for the project area and a review  of reasonably ascertainable  
standard historical sources  was performed as part  of this investigation.  The  purpose of this  historical 
record  search is to determine the past uses of the project area. Aerial photographs and the U.S. 
Geological Survey (USGS)  7.5-minute historical topographic maps showing  the project area were  
available and reviewed.  The topographic  maps and aerial photos did not indicate  any past  or present  
activities  which  would cause HTRW concerns  within the project area.  
 
A regulatory record search  by Environmental Data Resources, Inc., a commercial  database retrieval 
company, indicated a total of nine sites  mapped in the search area. The search  of environmental 
database records was based on a one-mile radius search area surrounding the site, and found the  
following:  
•  Six Leaking Underground Storage Tanks (LUST) sites that have been remediated  with “No  

Further Action”  status and  are not anticipated to impact the project area;  
•   One Resource Conservation and Recovery Act (RCRA)  Conditionally Exempt Small Quantity  

Generator –  this site is in the immediate proximity of  the project but it is not anticipated that it 
will  be  impacted by  the project;  

•  Two Ohio Division of Environmental Response and Revitalization (DERR) sites, located  
approximately  one  mile  from the project area.   These  sites are far enough from the project area 
that it is not anticipated that they will  be  impacted by  the project.   

 
Figure 8  is  a map indicating the locations  of the nine sites  with the search area.  Additional maps and  
locations  of potential HTRW issues can be found in Appendix B.  
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     Figure 8 – Existing HTRW Sites near the Project Site 
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2.12  SOCIOECONOMIC AND ENVIRONMENTAL  JUSTICE  

2.12.1  EO 12898 Environmental Justice   
Under EO  12898  “Federal Action  to Address Environmental Justice in Minority  Populations and Low  
Income  Populations,” Federal agencies are directed to identify,  address, and avoid disproportionately  
high and adverse human health or environmental effects  on  minority and low income populations.  
According to the U.S. Census Bureau,  the City’s population has  slightly increased since  2010. As of 2015,  
the  City’s  population was 47,986,  up approximately 1% since 2010. Approximately 93% of the  
population is white and does not contain significant  minority populations.  The median  household  
income  is $36,679 compared with  $48,849  for the State  of Ohio. Individuals residing in the City below  
the poverty level  are at  22.1% compared to  14.8% statewide.  

2.12.2  EO 13045 Protection of Children  
EO 13045 “Protection of Children from Environmental Health Risks and Safety  Risks”  was issued in  1997. 
This order applies  to  economically significant rules under EO  12866  “Regulatory  Planning and Review”  
that concerns  an environmental health or safety risk that USEPA has reason  to believe  may  
disproportionately affect children. Environmental health risks  or safety risks refer to risks  to health  or to  
safety that are attributable to products or substances  that the child is likely  to come in contact  with  or 
ingest (such as the air we breathe,  the food we eat, the water  we drink or use for recreation, the soil we  
live  on, and the products  we use  or are exposed to).  When promulgating a rule  of this description,  
USEPA must evaluate the effects of the  planned  regulation on  children  and explain  why  the  regulation  is  
preferable  to potentially effective and reasonably feasible alternatives.   

2.13  TRANSPORTATION  AND TRAFFIC  
The project area is located  along both sides  of Raccoon Creek and could b e accessed from  the Church  
Street exit  ramp  or the  adjacent  Moundbuilders Country Club  golf course. SR 16 is the primary corridor  
through eastern central Ohio.  SR 16 is the main transportation route through the City of Newark  and  
between  eastern Ohio communities and  Columbus, Ohio.   

2.14  HEALTH AND SAFETY  
The current  failing  stream grade  control structure  and  receding stream banks  are  a  potential  safety  
hazard. Continued failure  could impact water quality and aquatic resources  within Raccoon Creek. The  
current failing stream grade control structures and  erosion of the stream bank are  threatening the  
integrity  of SR 16, the Church Street exit ramp, and adjacent utilities.   

3  PLAN FORMULATION  

3.1  PROBLEMS AND OPPORTUNITIES  
SR 16, located adjacent to the subject reach  of Raccoon Creek is a significant transportation route  
through and within  the City of Newark.  A sheet pile grade control structure  in the project area along  
Raccoon Creek has partially overturned due to flood flow  erosion resulting in the  immediate  
endangerment of critical public facilities, including utility line  crossings and the adjacent SR  16 travel  
way.  Flood flow  erosion and  recessional failures  caused displacement  of limited bank protection,  which  
subsequently resulted in downstream scour and the formation and enlargement of a stilling feature.  
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Approximately 1,420  LF  of eroded  streambank  (710 LF along each bank) is located within the project  
area. Huntington  District has monitored flood flow erosion and recessional failure site conditions  
resulting in downstream  scour,  overturning of the sheet pile grade control structure, and displacement  
of adjacent bank protection. Without  treatment, flood flow  scour would continue and would  likely  
eventually result in further collapse of the grade control structure. Raccoon Creek channel incisement  
and widening would then  likely  progress upstream  and expose and breach utility crossings and  the 
adjacent SR  16 travel  way and off-ramp.  Failure to protect  these utilities and road system would result  
in adverse impacts  affecting public health, including loss of water, sewer, and gas lines. The area 
affected by flood flow erosion and related structure  and bank failures  would degrade a significant  
source of potable water for the City.  Bank erosion and failures would result in loss of access to  
numerous  manufacturing facilities and  warehouses as a result of SR 16 and  the Church Street off-ramp  
collapsing. As a result,  the  primary purpose of this study is to develop a viable treatment solution for the  
protection  of SR 16 and adjacent public utilities serving the City  of Newark.  

3.2  OBJECTIVES AND  CONSTRAINTS  

3.2.1  Planning Objectives  
The planning process for this project seeks to identify  interrelated causative processes  which resulted  in  
failure  of the sheet pile grade control  structure,  the sections  of streambank in immediate need for  
treatment,  and to develop  a viable treatment solution for  the protection of  SR 16,  public utilities, and  
public health and safety.  

3.2.2  Planning Constraints   
The study being conducted will recommend the most cost effective and  environmentally acceptable  
solution for stabilizing  the  sheet pile grade control structure  and  the adjacent  banks  of Raccoon Creek  at  
the threatened reach  of  SR  16 and  the Church Street  off ramp. Challenges associated with this study  
would include determining  causative processes and  the optimal method for construction of the  
recommended plan including but not limited to appropriate site access  and reducing  the  construction  
footprint to the  greatest  extent practical in  order to minimize  impacts.   Due to the extent of  the project 
area and its location adjacent to  Raccoon Creek,  coordination with  multiple agencies is  necessary for the 
completion  of all required local, state, and Federal regulations including but not limited to:  USFWS, Ohio  
History Connection (OHC),  and Ohio  Environmental Protection  Agency (OEPA).  

In the Ohio Mussel  Survey Protocol,  the Raccoon  Creek  is listed as Category  1  stream  and a  mussel  
reconnaissance  survey  was required for  the p roject area.  A mussel  reconnaissance  survey  was  
completed in September 2016 and draft  report was sent to  USACE for review.   Once the report is  
finalized by the mussel  reconnaissance contractor,  USACE will place resulting information into the  EA  
prior to finalization and signing of  the  Finding of No Significant Impact (FONSI). The mussel  
reconnaissance  survey  results  will require additional coordination  with  both  USFWS  and ODNR  and the  
project is  not expected  to  incur  additional costs based on  the mussel  reconnaissance survey  results.  
 
Coordination is also critical to determine  whether any  additional effort is needed  to complete  
obligations  required  under Section  106 of the National Historic Preservation Act  with the OHC and  
Advisory Council of Historic Preservation (ACHP).   Section 106 coordination was initiated  with the Ohio  
State Historic Preservation  Office  (OHPO)  on 14 March 2016. On  11 April  2016, the District  received a 
consultation letter  regarding the undertaking and  they recommended that we initiate consultation  with  
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the  Advisory Council on Historic  Preservation, and the  National Park Service. In addition,  they also asked  
that we coordinate with the Ohio History Connection, multiple  Native  American Tribes,  and members of 
the public. The  District is preparing a Criteria of  Adverse Effect Report, in accordance with 36 CFR  Part  
800 .5(a)(1) to assess how this  undertaking may alter, directly or indirectly  any characteristics that  
qualify it property  of  inclusion on the National Register of Historic Places.  The  District will propose a  
finding of no adverse effect on historic properties. After  continued internal discussions with  our  
Engineering Section, the Construction Work  Limits for the undertaking  was  modified from its  original to  
minimize staging areas and  avoiding ground disturbing activities in areas which  overlap with  the  
northeastern portion  of the Newark Earthwork, listed as a National Historic Landmark.   Should the OHC  
require a more detailed site  specific analysis, the project could incur additional cost and delays.   
 
Furthermore, an  individual  401 Water Quality Certification from the State of Ohio,  Ohio Environmental  
Protection  Agency (OEPA)  will be required for this project. The 401 permit will be obtained prior  to  the 
start  of construction. Issuance of a 401 could potentially delay construction  of the project  as the USACE  
Huntington District  would  not complete the 401 application process until construction funding is  
allocated for this project.  A supplement to this EA  will  be developed if deemed necessary based  on  
coordination with  OEPA.  

The  main driver for the timing of when the permits and surveys  will be completed is due to the limited  
funding in the feasibility phase.  Some portions of the  environmental study will be pushed to the design  
and implementation phase  due to the availability  of additional funding.  Huntington District is aware  of 
the schedule and cost issues that could  occur as a result of deferring  environmental studies, such as  401  
certification.   USACE is  willing to accept these risks in  order to  complete  the feasibility phase  with the  
limited funds.  

3.3  MOST PROBABLE FUTURE WITHOUT PROJECT CONDITIONS  (No Action  
Alternative)  

Without  stabilization  of the  failing  sheet pile grade  control structure  and adjacent  streambank, there 
would continue  to be erosion and wall failure due  to flood  events along the  creek.  Continued erosion  
and bank failure  would eventually lead  to the  breaching of SR  16 and the Church Street exit ramp. Public  
utilities which  serve  the City would also be  exposed and breached  without project implementation.   

This region is projected to receive more precipitation  within the watershed system at a higher frequency  
as described in the July 2015 Ohio River Basin Climate  Change Impacts and Adaptation  Draft  Pilot Study.   
In this study, a Muskingum  River gage at the Village  of McConnelsville was identified and used as the  
optimum forecast point  to  assess future climate change impacts.  Historic data from that gage was  
included in the base flow analysis and future flow projections were produced for that gage point as well  
to determine more precipitation in the watershed is projected to  occur.  

Future  without project conditions  may include  continued flood flow  erosion,  sheet pile grade control 
collapse with additional launching of stone  slope protection,  and  exposure and breaching of utilities  
along with  eastbound SR  16 travel  lanes and  Church Street  off-ramp.  This immediate endangerment 
condition will continue  with or without the  City’s continuing implementation  of emergency  concrete  
rubble placement along the banks and  within the channel scour  feature.  
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3.4  Measures  to Achieve Planning Objectives  

3.4.1  Preliminary Structural and Non-Structural Measures  

3.4.1.1  Structural Measures  
Four structural measures were considered throughout  alternative formulation to  address  failure of the  
sheet pile grade control structure and  streambank erosion threatening SR  16  and adjacent  public  
utilities  through the  City.  These structural  measures include the following:  

Stone Channel Protection  –  Installation  of this  measure would require placement of stone along both  
sides of the  channel for protection and stabilization.  This measure alone is not a  complete plan and  
would require additional measures.  

Sheet Pile Wall Grade Control  with Backfilling  –  Requirements for the construction of this  measure 
would include placing a sheet pile  wall grade control structure upstream of the  existing sheet pile  wall 
and  backfilling the area between  the existing and proposed structure with grouted stone.  This measure 
alone is not a complete plan and would require additional measures.  

H-Pile and Lagging Wall  Grade Control with Backfilling  –  This  measure uses steel H-Pile with adjoined  
lagging wall and then back  fills to the  existing grade control structure for support  and stability.  This  
measure alone is not a complete plan and  would require additional measures.  

Pre-fabricated Reinforced Concrete Grade  Control  Structure  –  This measure includes  a pre-fabricated  
concrete grade control structure to be placed  downstream of the current failing grade control structure  
in Raccoon Creek. This  measure would have seepage control components as  well.  This  measure alone is  
not a complete plan and  would require additional measures.  

3.4.1.2  Non-structural Measures  
Two non-structural measures were  considered throughout alternative formulation to address  
streambank erosion impacting SR 16. These non-structural measures include the following:  

Vegetative Stabilization  –  Installation of this measure would  rely on  stabilization through  vegetative  
treatments. Vegetative stabilization would not be  effective at  this site due  to continuing bank erosion  
and recession along with the failing grade control structure in the stream. This  measure alone is not  a 
complete plan and would require additional measures.  

Relocation  –  Implementation of this  measure includes relocating SR  16, the  Church Street  off-ramp,  trail 
system,  relocation of adjacent utilities,  and property acquisition. This measure  alone  could  be a  
complete  plan and would  not  require  additional measures.  

3.4.2  Excluded Measures  
All measures  were  moved forward as basis for alternative development.   Measures were combined to  
form different alternatives  for the project.   
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3.5  FORMULATION AND  COMPARISON OF  ALTERNATIVE SOLUTION  SETS  

3.5.1  Alternative Plan Descriptions  
In order to  address flood flow-related  erosion and failure endangering SR  16  and  the off-ramp together  
with  adjacent public utilities along Raccoon Creek,  various alternative  measures ranging from  highway  
and utility  relocation to in-channel grade control structures  and slope protection  placements  were  
formulated. During  the development of the Federal Interest Determination, five  alternative plans  
beyond No Action  (Future Without P roject)  were considered on  a conceptual level.  Economic and  
financial data concerning these alternative plans are  presented  in  Table 4.  The No Action and five 
Alternative  Plans (Alternative  Plan A  through Alternative  Plan E) are discussed below.  

Alternative  Plan A (Sheet  Pile Wall  Grade Control  with Backfilling and Stone Channel Protection):  
Alternative A includes placing a downstream stone stability berm and sheet pile  grade control structure 
upstream  of the existing  sheet pile together with  backfilling the area between  the existing and proposed  
structures with grouted stone. Alternative A also includes placing a sheet pile extension downstream of  
the  left abutment,  armoring the existing stilling feature, and  stone slope  protection.  The total  project 
cost of Alternative A at a conceptual level is  estimated to be $2,653,000.  

Alternative Plan B  (H-Pile  and Lagging Wall Grade Control  with Backfilling and Stone Channel  
Protection):  Alternative B is similar to Alternative A.   However, Alternative B  makes use of an  H-pile and  
lagging wall system rather than a sheet pile  wall grade control structure.  The total project  cost  of 
Alternative B at a conceptual level is  estimated to be $3,100,000.    

Alternative  Plan C (Pre-fabricated Reinforced Concrete Grade Control Structure  and Stone Channel  
Protection):  Alternative Plan C is similar to Alternative  A and B.  However, Alternative C  makes use of a 
pre-fabricated, reinforced  concrete grade control structure  with seepage control, and discharge  
dissipation components together with the removal of the failed sheet pile structure. The  total project  
cost of Alternative C at a conceptual level is estimated  to  be  $4,100,000.    

Alternative Plan D (Vegetative  Stabilization and Structural  Grade Control):  Alternative D  includes  
stabilizing the banks  with  vegetative treatments and placement  of a structural grade control.  Cost  of 
construction for  these vegetative treatments and limited stone placement at a conceptual level is  
estimated  to be $2,900,000.  Since vegetative treatments are not sufficient stabilization features at this  
site, Alternative D  would also include grade control structure, downstream stone berm,  and stilling basin  
armoring features  mentioned in Alternative A. Bank  excavation  to stable geometries, which are required  
for vegetative  slope reinforcement,  would necessitate  the relocation  of SR 16 and the off-ramp. The  
total project  cost  of Alternative D  at a  conceptual level is estimated  to be $3,640,000.    

Alternative Plan  E (Relocation):  Alternative Plan  E includes relocating SR  16 together with bridge  
replacements, the Church  Street off-ramp, and adjacent utilities, reconstructing cross-drains, and  
acquiring necessary property. The total project cost of Alternative E  at a conceptual level is estimated to  
be $9,900,000.  

No Action  Alternative (NAA):  The ‘No Action’ alternative  would result in continued bed and bank  
erosion and failures, as  observed during and after recent events, due to Raccoon  Creek flood flows,  
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leading to the total collapse of the sheet pile grade control structure and breaching of utilities and the 
SR 16 travel way and off-ramp. Bank erosion and failures would adversely impact the public health, 
including loss of a potable water line and sewer line. Impacts would also include the loss of access to 
numerous manufacturing facilities, warehouses, and adjacent urban areas as a result of SR 16 and off-
ramp breaching. 
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3.5.2 Comparison of Alternative Plans 

Table 4: Comparison of Alternative Plans 

Criteria Alternative Plan 
A (Sheet Pile 
Wall Grade 
Control with 
Backfilling and 
Stone Channel 
Protection) 

Alternative Plan 
B 
(H-Pile and 
Lagging Will 
Grade Control 
with Backfilling 
and Stone 
Channel 
Protection) 

Alternative Plan C 
(Pre-fabricated 
Reinforced 
Concrete Grade 
Control Structure 
and Stone Channel 
Protection) 

Alternative 
Plan D 
(Vegetative 
Stabilization 
and Structural 
Grade 
Control) 

Alternative Plan E 
(Relocation) 

Cost ($Million) 2.653 3.1 4.1 3.64 9.9 
Constructability YES 

Stone stability 
berm, sheet pile 
grade control 
structure 
upstream of 
existing 
structure with 
backfilling, 
sheet pile 
extension of left 
abutment, and 
stone slope 
protection 

YES 
Stone stability 
berm, H-pile and 
Lagging Wall 
grade control 
structure 
upstream of 
existing structure 
with backfilling, 
sheet pile 
extension of left 
abutment, and 
stone slope 
protection 

YES 
Stone stability berm, 
Pre-fabricated 
reinforced concrete 
grade control 
structure  with 
seepage 
components 
upstream of existing 
structure with 
backfilling, sheet 
pile extension of left 
abutment, and 
stone slope 
protection 

YES 
Stabilization 
of banks with 
vegetative 
treatments 
and 
placement of 
a structural 
grade control, 
downstream 
stone berm, 
and stilling 
basin 
armoring 
features 

YES 
Relocation of SR 
16 with bridge 
replacements, the 
Church Street off-
ramp, and 
adjacent utilities, 
reconstruction of 
cross-drains, and 
property 
acquisition 

Environmental YES 
Potential 
aquatic and 
cultural impacts. 

YES 
Potential aquatic 
and cultural 
impacts. 

YES 
Potential aquatic 
and cultural 
impacts. 

YES 
Potential 
aquatic and 
cultural 
impacts. 

YES 
Potentially 
significant impacts 
to the human and 
terrestrial 
environment, 
including cultural 
impacts. 

Effectiveness YES 
Reduces risk 
with potential 
aquatic and 
cultural impacts 

YES 
Reduces risk with 
potential aquatic 
and cultural 
impacts 

YES 
Reduces risk with 
potential aquatic 
and cultural impacts 

YES 
Reduces risk 
with potential 
aquatic and 
cultural 
impacts 

YES 
Reduces risk with 
potential aquatic 
and cultural 
impacts 

Efficiency YES 
Most cost 
effective plan 

NO NO NO NO 

Acceptability YES YES YES YES YES 
Completeness YES YES YES YES YES 
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Alternative  Plans A,  B, C,  D, E, and the NAA were  compared and evaluated  relative to  cost,  
constructability, environmental acceptability, effectiveness,  efficiency, acceptability, and completeness.  
Alternative  Plans B, C,  D, and E have been  excluded from further consideration. Table 4  was  prepared to  
show  the comparison of Alternative  Plans. Alternative Plan A  and the  NAA  have  been moved on  to the  
final array  of plans  for  this project. Huntington  District has successfully implemented s heet pile wall 
grade control structures with backfilling treatments similar to Alternative  Plan A  at previous  streambank  
protection projects  in the Newark  area.  The full cost  breakdown for Alternative  Plan A is included in  
Appendix C. Alternative Plan A,  the Recommended Plan, is the Least Cost Alternative Plan.  

3.5.3  Excluded Plans  
Four of the initial plans, Alternative  Plans B, C, D, and  E, have been eliminated from further 
consideration.    

Alternative Plan B has been eliminated due to cost  and constructability due to problematic conditions  
resulting from incremental placement  of lagging through recently deposited  alluvium and consequential  
localized under seepage and erosion.   

Alternative  Plan C has been eliminated due  to cost  and constructability due to problematic conditions  
that would occur as a consequence  of incremental placement  which would result in increased velocities  
and outflanking.   

Alternative  Plan D has been eliminated due to  cost.  This alternative is neither cost justified nor feasible,  
since frequent flood stage  related  velocities and periods of inundation would result in extensive erosion  
and dieback  of brush layering, wattles, and live stake vegetative components.  

Alternative Plan E has been eliminated due to cost and environmental concerns.   The environmental 
concerns would  include  potentially significant  impacts to  the human and terrestrial environment, which  
include but are not limited  to potential impacts  on  significant cultural sites.    

3.5.4  Risk and Uncertainty  
This  study was  undertaken using Risk Informed Decision Making to insure study, implementation,  and  
project outcome risks were taken into account when formulating plans, selecting  a plan for 
implementation,  and during feasibility level design  efforts. A discussion of risk and uncertainty  allows  
the Project Delivery Team (PDT) and project sponsors  to access risks likely to be encountered as  well as  
the consequences  which could result from actions taken (or not taken) and items considered (or not  
considered) during each stage of the project.  The risk  and uncertainties for this project were developed  
using an Abbreviated  Cost and  Schedule  Risk Analysis  (CSRA). The analysis identified the  80% confidence  
level project cost and schedule duration. The risks and uncertainties for this project have been  
summarized in a Cost engineering Abbreviated CSRA table which can be found in  Appendix C.  

The Huntington  District is currently in coordination with multiple resources agencies regarding  various  
resources that maybe be affected by the project directly  or indirectly.  USACE is  willing to  move forward  
with the known risks and has plans to  mitigate for them as the project develops.  USACE will disclose that  
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a revised  or supplemental  EA may need to be prepared or that the information  will be included and  
addressed in a Final EA and FONSI for the below risks if deemed necessary.   

•	  Additional coordination with NRCS is required in  order to determine whether the  
Recommended Plan  or NAA  would impact Prime, Statewide,  or Locally Important Farmlands.  

•	  Additional coordination will be conducted during the  public review period in  order to receive  
the necessary information  and conditions of the 401  WQC for the project.   

• 	 The  mussel reconnaissance survey results  will require  additional coordination  with both USFWS  
and ODNR and  the project is not  expected  to incur additional costs based  on reconnaissance  
survey results.     

•  The Huntington  District has identified the potential impacts to cultural resources. The District 
will propose  a finding of no adverse effect on historic  properties. Planning has  worked with  our 
Engineering Branch to identify  methods  to  minimize staging areas and avoiding ground  
disturbing activities in areas which  overlap with the northeastern portion of the  Newark  
Earthwork, listed as a National Historic Landmark.  

Section 106  coordination was initiated  with  the Ohio State Historic Preservation  Office (OHPO)  
on 14  March  2016.  On 11 April 2016, the  District received a consultation letter regarding the  
undertaking and they recommended that we initiate  consultation  with  the  Advisory Council on  
Historic  Preservation, and the National Park Service. In addition, they  also asked that we  
coordinate  with the Ohio History Connection,  multiple Native American  Tribes, and members of  
the public. The  District is preparing a Criteria of Adverse Effect Report, in accordance with 36  
CFR Part 800 .5(a)(1) to assess how this undertaking  may alter, directly or indirectly any  
characteristics that  qualify it  property of inclusion on  the  National Register of Historic Places.   

3.6  RECOMMENDED PLAN  
Alternative  Plan A (Sheet  Pile Wall Grade Control with  Backfilling and Stone Channel Protection)  is the 
most cost effective plan and  is the  Recommended  Plan.  

3.6.1  Recommended Plan  Description  
Alternative Plan  A  has been chosen  as the Recommended Plan.   The water surface elevations upstream  
and downstream of the new grade control buttress  were calculated and found to  only increase the  
water surface profiles along Raccoon Creek by  approximately  0.2 feet for a 1%  chance exceedance flood  
event.   Requirements  for the construction of the recommended plan  would include the  placement of a  
stone stability berm downstream  of the existing grade control structure, installation  of a sheet pile wall  
grade control  to a depth  of approximately  40  feet  and  upstream  of the existing  structure, which  has  
been outflanked and partially overturned  due to  flood flow erosion  and scour. Grouted  stone  would  be  
placed between  the existing and proposed sheet pile structures.  A sheet pile treatment along the left 
abutment would be required in  conjunction with  the placement of  graded  stone to  armor the existing  
stilling  feature.   Stone will  be placed as channel bed protection for approximately 180  feet  downstream  
of the grade control and includes  36  inch  and 24  inch  top-size stone, decreasing  in size downchannel.  
Placement of 24  inch  top-size  graded stone slope protection  overlying existing stone and rubble  along  
both  banks of  a  710 LF reach of Raccoon Creek  would  be required for  the proposed project. The 
recommended plan is the least costly stabilization  option evaluated  at this time and is more  cost  
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effective than relocating the endangered portion  of SR 16 within  the City  of Newark and the adjacent  
public utilities.  The total project cost  is estimated  to be $2,653,000.   Appendix A  includes treatment 
plan, work limits,  extents and typical cross-sections.   

3.6.2  Estimated  Project  Costs  and Schedule  
A cost estimate for the Recommended Plan has been  prepared to an  equivalent  price level of 1 April 
2018  and is summarized below in  Table 5.  

Table 5  –  Estimated Economic Costs for Recommended Plan  
 

Recommended Plan  (Alternative Plan A)   
Annual Project Cost based  upon  ($2,700,000 project cost at  $105,571  
3.125  % for 50  year project life)  
 
Annual Operations  & Maintenance (O&M) Cost  $5,000  
Total  Annual Economic Cost  $110,571  
  
  
Relocation Alternative   
Annual Project Cost based  upon ($9,900,000 project cost at $393,950  
3.125% for 50  year project  life)  
 
Annual  O&M Cost  $0  
Total Annual Economic Cost  $393,950  

 
ECONOMIC JUSTIFICATION FOR SELECTED  ALTERNATIVE  

The benefits for the project are the lesser  of:  
The least cost relocation alternative; or  
The value  of the infrastructure benefits forgone if no  corrective action is taken.  
 
The benefit-cost  ratio (BCR)  of the protection alternative is based  on the comparison  of the annual cost  
of the Relocation Alternative with the annual cost of  the Preferred Alternative.     
 
BCR =  Annual Economic Cost of Relocation Alternative  
            Annual Economic Cost of Preferred  Alternative  
 
BCR =  $393,950  
            $110,571   
 
BCR  = 3.56  

The schedule is currently being developed  with a target date of executing a Project Partnership  
Agreement (PPA)  in  May 2019.  This exceeds the  timeline of the CAP SOP due to  funding availability to  
begin the design and implementation phase.    The following tables include  the Federal and non-Federal  
apportionment of the estimated total project costs and the key  milestones for the project.  
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Table 6 – Estimated Project Costs and Apportionment 

Feasibility Phase* FY2016 FY2017 FY2018 FY2019 Totals 
Federal Share  $ 54,281  $ 55,719  $ 110,000 
Non-Federal Share  $ 10,000  $ 10,000 

Total Study Cost  $ 54,281  $ 65,719  $ - -$ 120,000 $ 

Design Documentation, Plans 
& Specifications

 $ 465,000 465,000 $ 

Construction 2,125,000 $ 2,125,000 $ 
LERRDs 63,000 $ 63,000 $ 
Monitoring** -$ 

Total Project Costs  $ - $ - $ 465,000  $ 2,188,000 2,653,000 $ 

Federal Share  $ - $ - $ 302,250  $ 1,422,200 1,724,450 $ 
Non-Federal Share  $ - $ - $ 162,750  $ 765,800 928,550 $ 

Non-Federal cash  $ - $ - $ 162,750  $ 702,800 865,550 $ 

non-Federal Work In-Kind -$ 
non-Federal LERRDs  $ - $ - $ - $ 63,000 63,000 $ 

**Monitoring Costs (only applicable to CAP Sections 206 and 1135 and GLFER Section 506) 

Design & Implementation Phase 

Federal/non-Federal Share of Total Project Costs 

* First $100K of Feasibility Phase Costs are full Federal, with additional costs split 50/50 for all CAP Sections except 204, which is 
100% full Federal. 

Table 7 – Key Project Milestones 

Milestone Scheduled Actual 
Initiate Feasibility Phase 10/8/2015 10/8/2015 
Submit Federal Interest Determination Report 2/5/2016 2/5/2016 
MSC Approved FID report 2/17/2016 2/17/2016 
Execute Feasibility Cost Share Agreement 8/1/2017 
Submit MDM Draft DPR 4/6/2017 
MSC Approved MDM Draft DPR 6/20/2017 
Submit draft Final DPR 8/21/2017 
MSC Approved Decision Document 11/3/2017 
Project Approval - Initiate D&I phase 5/28/2019 
Fully Executed PPA 5/24/2019 
RE Certification 8/29/2019 
ATR Certified Construction Plans and Specifications 8/29/2019 
Construction Contract Award 11/19/2019 
Construction Complete 4/20/2020 
Project Closeout 8/12/2020 
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3.6.3  Non-Federal Sponsor(s)  Responsibilities   
The City  of Newark and  the ODOT are the non-Federal and  are responsible for 35 percent of the project 
costs. Up to  50 percent of the non-Federal share  of project implementation costs can be provided as in-
kind services.  Operation and maintenance  of those projects is a non-Federal responsibility.  This section  
describes  the primary non-Federal Sponsor responsibilities in conjunction with the Federal Government  
to implement the  recommended plan.   

The Feasibility Study and plans and specifications  costs shall be included as part  of the total project costs  
to be shared  65 percent Federal and 35 percent non-Federal. The non-Federal Sponsor shall:   

• Provide all lands, easements, rights-of-way, relocations and disposal areas.   

•  Provide,  during construction,  any  additional costs as  necessary to  make the total non-Federal 
contributions equal  to  35 percent  of  the total project  costs. The  sponsor will provide  work in kind during 
final design and construction as  well as providing the  post-construction  monitoring. The non-Federal 
share is  estimated at $928,550. The value of the LERRDs needed for the project  will be deducted from  
this amount.  

• Operate,  maintain, repair, replace, and rehabilitate the completed project or functional portion of the 
completed project at no cost to the Federal Government, in accordance with the applicable Federal and  
State laws and any specific  directions prescribed by  the Federal Government for so long as the project is  
authorized.  

• Hold and save the Federal Government harmless from damages due to the construction and operation  
and maintenance  of the project, except where such damages are due to the fault or negligence of  the  
Federal Government or its contractors.  

• Grant the Federal Government a right to  enter, at reasonable times and in a reasonable manner,  upon  
land which the non-Federal Sponsor owns  or controls for access  to the project for  the purpose of  
inspection, and, if necessary, for the purposes  of completing, operating,  maintaining, repairing,  
replacing, or rehabilitating  the project.  

• Keep and  maintain books, records, documents, and  other  evidence pertaining to costs and expenses  
incurred pursuant to the project to the extent and in such detail as  will properly reflect total project  
costs  for a m inimum of three years after c ompletion  of the project construction  for which such books,  
records, documents, and  other evidence are required.  

• Perform, or cause to be performed, any investigations for hazardous substances regulated under the 
Comprehensive Environmental Response,  Compensation, and Liability Act (CERCLA), 42 USC  9601-9675,  
that  may  exist in,  on,  or under lands, easements, or rights-of-way necessary for construction,  operation,  
and maintenance of the project;  except that the non-Federal Sponsor shall not perform such  
investigations on  lands, easements, or  rights-of-way that the Federal Government determines to be 
subject to  the navigation servitude without prior specific written direction by the Federal Government.  
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•  Assume  complete  financial responsibility  for all necessary  cleanup and response costs  of any CERCLA-
regulated  materials located in, on,  or under lands, easements,  or rights-of-way  that the Federal 
Government determines are necessary for construction, operation, and  maintenance of the project.  

• Agree that,  as between  the Federal  Government and the non-Federal Sponsor, the non-Federal 
Sponsor shall be the  operator of the project for the purpose  of CERCLA liability, and to the  maximum  
extent practicable,  operate, maintain, repair, replace,  and rehabilitate  the project in  a manner that  will  
not cause liability to arise under CERCLA.  

• Prevent obstructions  of,  or encroachments  on, the  project (including prescribing and enforcing  
regulations  to prevent such obstructions  or  encroachments) that might reduce the streambank  
restoration, hinder its operation and  maintenance,  or  interfere with  the proper function such as any  
new development on project lands  or the addition  of facilities  that would degrade the benefits of the 
project.  

• Not use Federal funds to  meet the non-Federal  Sponsor’s share of  total  project costs  unless the 
Federal granting agency  verifies in writing that  the  expenditure of such funds is  authorized.  

4  ENVIRONMENTAL EFFECTS  OF RECOMMENDED PLAN  

4.1  CLIMATE  PREPAREDNESS AND  RESILIENCE  
The Recommended  Plan  would not involve any activity that could affect the  environment in regard to  
climate change.  The region is not projected to experience severe drought conditions and is instead  
expected to  experience more precipitation in  the future. As a result,  the Recommended Plan  would  
likely be beneficial in future climate change conditions by protecting the project  area from further  
erosion caused by increased precipitation.   Therefore  the action  would not be a  negative contributing 
factor to climate change  and the project as designed would be robust to  withstand projected climate 
change events. For the same reasons,  there would be impacts expected with respect to  climate and  
increased  erosion as a result of the NAA.    

4.2  SOILS  
Previously referenced  bank and bed alluvium and fluvial glacial outwash  soils  would be  stabilized  against  
flood flow-related erosion  as a result of construction  of the Recommended  Plan. The  sheet pile grade 
control  will preclude additional flood flow bed scour and  head cut  progression together with  erosional  
undercutting and recessional bank and stone slope protection  displacement. This interruption of flood-
related  erosion and failure  processes  would stabilize the channel and  protect the  utilities,  SR 16  
eastbound lanes,  and off-ramp. Bed  and bank soils,  which are  subject to flood flow erosion and  
recession from high water events  and  subsequent  rework  and  transport within the  channel, would  be  
stabilized. Channel bed  degradation  together with  extensive  slope  failures would be addressed by  the 
sheet pile  grade  control and abutment  structures  and stone  placement. Soils in  the project area include  
recently deposited silty fine sand alluvium underlain  by interlensing  and layered sandy silt, sandy  gravel,  
gravel, and  cobble deposits, which are susceptible to flood flow erosion and recessional failures  
together with subsequent  piping-related collapse, tension crack development,  and cleft pressure  
displacement of soil blocks. Without treatment  (No Action Alternative), these  flood-related erosion and  
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failure processes would continue and result in  channel bed  scour, bank collapse,  and breaching of 
utilities,  SR 16,  and  the Church Street off-ramp. Additionally,  down channel  lag  accumulations of 
boulder, rubble, and stone  would  otherwise  block reaches  of the Raccoon Creek  channel and result in  
extensive damage to adjacent frontage roads, utilities, and structures.  Therefore, the Recommended  
Plan would have a positive  impact  on soils in  the project area  as compared  to the NAA.  

Under the NAA, soils  will continue to be susceptible to flood flows and recessional related piping and  
internal erosion.  Upon recession from high water events, the creek  falls  more rapidly than fill can drain,  
resulting in  slope failures.  Continued flood flow internal  erosion  and scour  would result  in the 
undermining of  the slope  and would cause additional  slope failures.  Some small stabilization projects  
would  most likely be undertaken by the City or other entities to repair unstable reaches if this project  
would not  occur. However, under the NAA  the project would remain subject to  continued  erosion as  
efforts undertaken by the  City  would be small in scope and not permanent  solutions.  Without 
treatment, the  erosion and failure processes  would continue and result in loss of SR 16 and  the  Church  
Street off ramp.  

4.2.1  Prime and Unique Farmland  
The Farmland Protection  Policy Act  (FPPA) requires Federal agencies to  minimize  the conversion  of 
prime and unique farmland to non-agricultural uses.  The project area is located along the descending 
banks  of the Licking  River and the proposed  treatment would  occur in previously  disturbed areas.  An  
initial coordination letter was sent  to NRCS, Newark Service  Center  in March 2016  regarding the  
Farmland Protection  Policy Act and no response  was received at this  time. Additional  coordination will 
be conducted  during the public review period  in  order to receive the necessary information  in order to  
determine whether the Recommended  Plan would impact Prime, Statewide,  or Locally Important  
Farmlands in the project area. The resulting information will be placed in the  Final EA and FONSI prior to  
the signing of  the FONSI.   A supplement to this EA  will  be developed if deemed necessary  based on  
coordination with  NRCS.    
Additional coordination with NRCS is required in  order to determine whether the Recommended Plan  or 
NAA  would impact  Prime, Statewide,  or Locally Important Farmlands.  

4.3  HYDRAULIC ANALYSIS  
Stone requirements for streambank protection in the project area were determined based  on the 
criteria and procedures  outlined in EM  1110-2-1601, dated 1 July  1991.  The  average local velocity for  
the 1% chance exceedance discharge was computed to be 9.00 feet per second  at the toe of the  
protected  slope.   Based on the  computed velocity  and the  procedures outlined  in the  aforementioned  
reference, the analysis indicates  that a minimum stone thickness  of  15.5 inches is required to  ensure the 
integrity  of the bank against tractive force failure  mechanisms.   The water surface elevations upstream  
and downstream of the new grade control stabilization buttress  were calculated  and found to only  
increase  the  water surface  profiles along Raccoon Creek by approximately 0.2 foot for a 1% chance  
exceedance flood event. Since the stilling feature will  be subject to  turbulent flow and secondary  
currents, armoring of this feature and  the sheet pile buttress  will require 36 inch  top-size stone 
protection.  
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4.4  SURFACE WATERS AND OTHER AQUATIC RESOURCES  

4.4.1  Surface Water  
The Recommended  Plan  would reduce local siltation caused by active erosion  of the stream  bank  and  
bed  in the project reach. Temporary impacts  of construction and in  water work  would be minimized by  
following best management practices. Implementation of the Recommended  Plan is expected  to have a  
positive impact on  water quality within the proposed  project area as  well as downstream as it will 
prevent further erosion  of soils into the waterway.   

Under the NAA,  water quality  would continue  to be impaired due to uncontrolled soil  erosion.   

An initial coordination letter  was  sent to OEPA  Division of Surface Water  in  March 2016  regarding the  
Section  401 of the Clean  Water Act and no response  was received at  this time. Additional coordination  
will be  conducted  during the public review period  in order to receive the necessary information and  
conditions of the  401  WQC for the project. USACE  will disclose that a revised  or supplemental  EA may 
need to be prepared  or that the information will be included and addressed in  a  Final EA and FONSI.  A  
National Pollutant Discharge Elimination System (NPDES) permit is required for construction storm  
water  management. A sediment and erosion control plan will be required and implementation of the  
erosion and sedimentation  control plan during construction  will occur. A  404(b) (1) analysis  will be  
completed prior to the  signing of a FONSI  to show consideration  of Section 404  of the Clean Water Act.  
 
Implementation  of the Recommended Plan is expected to have a positive impact on water quality  within  
the proposed project area as it  will prevent further erosion of soils into  Raccoon Creek  and  waterways  
downstream.  Under  the NAA, water quality would continue to be impaired due  to uncontrolled soil  
erosion even if small scale  projects were undertaken together.  

4.4.2  Groundwater  
The Recommended  Plan  would allow for continued groundwater seepage from the streambank while  
preventing further erosion  that may be caused by unrestricted groundwater flow. Therefore, the 
Recommended Plan  would have  no  impact  on groundwater in the project area.  

Under  the NAA, groundwater would continue to have  potential to contribute  to current erosional  
impacts.  

4.4.3  Floodplains  
Due to  the failing bank and recommended emergency  streambank protection project being located  
completely  within the regulatory floodplain, there  are  no practicable alternatives  that would  be  
effective  outside  of the floodplain area.   The  Recommended Plan is designed in a manner that  will not  
result in  significant  increased flood  stages  in the regulatory floodplains  within the vicinity  of the project  
area, as well as areas both  upstream and downstream. The nature of this project does not result in  
incompatible use of the  regulatory floodplain nor does it directly  or indirectly encourage development  
of the floodplain.    Therefore, the recommended plan  meets  the intent  of EO 11988 and  will not cause a 
negative impact to  the regulatory floodway.  Under the NAA, bank erosion would continue  and floodway  
conveyance  would increase with  time.  
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4.4.4  Wetlands  
The National Wetland Inventory Map indicated no wetlands are located in the project area. A site 
reconnaissance was  conducted  in the Fall 2015  and no wetlands are present  within the project  reach.  
No  impacts to  wetlands  are  anticipated  as  part of the Recommended  Plan or the NAA.  

4.5  WILDLIFE HABITATS  

4.5.1  Terrestrial and  Aquatic Vegetation   
The Recommended  Plan  would involve removal of minimal vegetation and would occur primarily within  
the existing stone treatment. Limited herbaceous  vegetation has  volunteered between the existing  
stone.  Due to the lack of diverse vegetation  in the area of direct impact, terrestrial vegetation impacts  
of the Recommended  Plan  would be minor.   

The NAA would allow for  continued erosion and bank  failure. If the  City of Newark were to  conduct  
some small stabilization projects to protect  the public infrastructure, similar impacts to  the terrestrial 
resources  would  occur.  Therefore, terrestrial impacts  of the NAA would be  minor  and insignificant.  

Due to  the lack  of aquatic vegetation in the project area, the  Recommended  Plan  and NAA would have  
no  impacts.   

4.5.2  Fauna   
Current fauna onsite consists of species that are highly mobile and  would be able  to find alternative  
habitat adjacent to the project area. With no significant amount  of wildlife in the project area, the  
Recommended Plan and NAA are not anticipated to have any impacts to fauna.   

4.5.3  Existing Terrestrial and Aquatic Habitats  
Existing terrestrial habitats  would be minimally impacted during construction due to  the removal of 
some  vegetation. However, impacts to  terrestrial habitats  would be insignificant under  the  
Recommended Plan as the  site has a lack of diverse vegetation  within the  area of direct  impact.   The 
NAA would allow for continued erosion and bank failure.  Some small  stabilization projects  would most  
likely be undertaken to repair unstable reaches.  These efforts would have similar impacts to the  
terrestrial resources as the  Recommended Plan.  Therefore, terrestrial habitat impacts  of the NAA would  
be minor. Bank  erosion and  failure is expected to continue within  the project reach, further degrading  
terrestrial habitats within  the project area.    

For the Recommended  Plan, aquatic habitats would be impacted during construction due  to installation  
of the sheet pile  wall  and backfill  material. An elevation in suspended sediments  during construction  
would be expected but would subside following the completion of construction.  Therefore,  the negative  
impacts to aquatic resources for the Recommended  Plan would be limited to  the construction period  
and would be temporary in nature.  Under the  NAA,  some  small stabilization projects would  most likely  
be undertaken to repair unstable reaches.  These efforts would have similar impacts to the aquatic  
resources as the  Recommended Plan, but  would  occur intermittently and for a shorter durations. Bank  
erosion  failure is expected  to continue within the project reach, further degrading aquatic habitats  
within the project area.    
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4.6  ENDANGERED AND  THREATENED SPECIES  

4.6.1  Federal   
As previously referenced, there are  three  Federally listed threatened  and endangered species found  
within Licking County, Ohio.  The species include two bats  –  Indiana bat (Myotis sodalis) and Northern  
Long-Eared bat (Myotis septentrionalis) –  and  one reptile the Eastern Massasauga rattlesnake (Sistrurus 
catenatus). Licking County is also within range of the  Bald Eagle,  which is protected under the Bald and  
Golden Eagle Protection Act.   An initial coordination letter sent  to  USFWS  in March  2016  and an email 
response was received May 2,  2016. The email  states  that the USACE  was requesting the project be 
reviewed in accordance  with the Fish and Wildlife Coordination Act and Section  7 of  the Endangered  
Species  Act. The Service had no comments  on the project at the time. USACE defers to USFWS  as the 
expert concerning Threatened  and Endangered Species Act and the  Bald and  Golden  Eagle Protection  
Act. USFWS did not indicate that there were any threatened  or  endangered species or bald and golden  
eagle populations in  the area. Surveys  were not  recommended for these species. Additional 
coordination  with the USFWS will be  completed  during the public review period  before  the completion  
of the Final EA and  the signing of the FONSI to close Section  7 consultation.  
 
 The Recommended Plan  or NAA is not likely to adversely affect the Indiana bat,  Northern  long-eared  
bat, Eastern  Massasauga rattlesnake,  or the Bald Eagle.      The USACE Huntington  District has  
determined that the Recommended  Plan  will have no effect  on Federally listed  mussel species  due to  
the lack of presence in Raccoon Creek, and no  effect  on the Indiana bat  and Northern  long-eared bat 
given there is limited  vegetation and the area is previously disturbed.  Section 7 consultation under the  
Endangered Species Act is  on-going and will  be completed prior to issuance  of a  FONSI.   A  supplement to  
this EA will be developed if  deemed necessary based  on coordination  with USFWS.  

The NAA would result in impacts to  mussel or bat species if the wall was left destabilized and was  
allowed to collapse into  the river covering up potential mussel beds and  the loss of potential bat roost  
trees  from bank erosion.  

4.6.2  State   
The ODNR  Division  of Wildlife has indicated that  35 state listed species  could potentially be located  
within the project area  including mussel species. Some species  overlap with the Federally listed species.  
Coordination  with ODNR  can be found in Appendix B.  

In the Ohio Mussel Survey  Protocol, the  Raccoon Creek is listed as Category 1  stream and requires  a 
mussel reconnaissance survey in the project area.   A  Group 1 classification designates that Federally  
listed species are not expected in that waterbody.    With the potential to impact state  listed mussels  
species, the  USACE conducted a  mussel reconnaissance  within  the project limits  to determine the 
presence or possible absence of these mussel species in the vicinity of  the project area i n September  
2016.   A  mussel reconnaissance survey was completed in September 2016 and draft report  was sent to  
USACE for review.  Once the report is finalized by  the  mussel reconnaissance contractor, USACE will 
place resulting information into  the EA prior to finalization and signing of the FONSI.  The  mussel  
reconnaissance survey results will require additional coordination  with ODNR and the project is not  
expected to incur additional costs based on reconnaissance survey results.     
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4.6.3  Critical Habitat   
According to the USFWS database,  there is no critical  habitat within  the project area. Therefore, there 
will be no impacts  to critical habitat under the Recommended  Plan and NAA.  

4.7  RECREATIONAL, SCENIC, AND  AESTHETIC RESOURCES  

Recreational use  will be temporarily impacted under  the Recommended  Plan.   During construction,  the  
pedestrian pathways will be closed for safety reasons. These closures may last  for the full duration  of 
construction. There  will be  a temporary loss  of recreational use during construction; however, the  
Licking County  Trail System  affords additional recreational pedestrian pathways  through the  City of 
Newark and neighboring towns that will give additional recreational opportunities during construction.  
Construction  equipment and noise at the site  may pose a temporary  minor nuisance to some  
recreational activities including but not limited  to:  biking and walking.  Therefore, recreational impacts  
would be minor and short-term but  overall a positive  effect to recreation. The Recommended  Plan has  
no anticipated long-term significant impacts to recreational resources.   In addition, the project is in  
compliance with EO 13045  “Protection  of Children from Environmental Health Risks and Safety risks,” as  
there are no health  or safety concerns affecting children.  

The NAA would have potential significant negative impacts to recreation  as the failure of the  
streambank would lead to  inaccessibility of a portion of the  Licking County Trail System. Should the City  
or another entity undertake small stabilization projects, this  would also lead to interruptions in  
recreation, as well as a general decline in the quality  of the recreational pathway.   

Under  the Recommended Plan,  minimal  vegetation within  the project area  would be removed.  The new  
treatment will be visually different  than the  current  treatment appearance  and may create an aesthetic  
impact.  The grade control structure  will be  stabilized and may be  more aesthetically pleasing than  the  
current failing structure.    The proposed  stone channel protection  treatment would be consistent with  
current conditions immediately upstream  and downstream  of the site and  would not be a  significant  
decrease to  the  aesthetic quality  of the site.   

Under the NAA,  viewers would have little change in  aesthetics until flood flow erosion and failures  
compromise  SR 16. Some small scale stabilization projects  would  occur under the NAA if the  
Recommended  Plan  was not implemented to repair unstable reaches. It is likely  that these repair efforts  
would not be uniform in composition  or placement  and would  most likely have an inconsistent  
appearance throughout  the reach.  This inconsistency  in repairs could also decrease the aesthetic  value  
of the area.  Both the Recommended  Plan and NAA introduce visual  changes to  the project area  
streambank. Compared to  the NAA, the Recommended Plan would protect the  grade control structure 
and  streambank from further erosion and provide a more robust  and complete solution  to the  
streambank erosion.   The small scale stabilization projects  are not guaranteed permanent solutions and  
if the Recommend  Plan is not implemented, eventually the streambank will erode and significantly  
impact aesthetic resources.    

4.8  CULTURAL RESOURCES  
In accordance with Section  106  of the National Historic Preservation Act  (NHPA)  of 1966, as amended,  
and it’s implementing language 36 CFR  800,  the effects the proposed project would have  on historic  
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properties  were taken  into account.  The Archaeological  Resource  Protection  Act (ARPA) of 1979  (PL 96-
97), enhanced  the permitting requirements stated in the Antiquities Act of 1906  and establishes  that 
archeological resources  on  public lands are part  of  the Nation’s heritage and should be preserved for  the  
benefit  of the American people. Unauthorized excavation, removal, damage,  or alteration of any  
archeological resource  on  public lands is prohibited.   The purpose and intent of the Native American  
Graves Protection and Repatriation Act (NAGPRA) (PL  101-601) is to acknowledge the  ownership of  
certain human remains, funerary  objects, and sacred  artifacts by Native American tribes. This Act’s  
implementing  regulations are  found  in 43  CFR Part 10 and  requires federal agencies and  museums  
receiving federal fund to inventory collections  of human remains and associated  funerary  objects.    

The Newark Earthworks archaeological site is located  approximate to the right descending bank  of 
Raccoon Creek in the project  area. Sheet pile structures, which are included in the proposed  treatment,  
will be driven through recent deposited (1950-present) alluvium, then into Illinoian and Wisconsinan  
fluvial glacial outwash, which were deposited at least  15,000  years ago and had  not been exposed until  
SR 16 construction and related channel relocation were completed. Stone slope protection will  overlay  
existing stone and rubble along both banks  of Raccoon Creek. The Earthworks site is referenced to the 
Hopewell culture, which  would have been  active during the period of  100 BC to  500  AD.   

The Huntington  District has identified the potential impacts to cultural resources. The  District will  
propose a finding of no  adverse  effect  on historic properties.  Planning has  worked with  our Engineering  
Branch to identify  methods to  minimize staging areas  and  avoiding ground disturbing activities in areas  
which overlap  with  the northeastern portion  of the Newark Earthwork, listed as  a National Historic  
Landmark.  
 
Section 106  coordination was initiated  with  the Ohio State Historic Preservation  Office  (OHPO) on  14  
March  2016.  On 11 April 2016, the District received a consultation letter  regarding the undertaking and  
they recommended that we initiate consultation with  the  Advisory Council on Historic  Preservation, and  
the National Park Service. In addition,  they also asked  that we coordinate with the Ohio History  
Connection, multiple  Native  American Tribes,  and members of the  public.  Also pursuant to NEPA and  
Section 106  of the NHPA, all Federally recognized tribes with historic and/or cultural affiliation  within  
the project boundaries  will  be contacted, provided an  opportunity to comment, and invited to  consult  
on the project.  Tribes  will receive a copy  of this report and EA for review and comment during the public  
comment period.   The  District is preparing an effects  determination, in accordance with  36 CFR  Part 800  
.5(a)(1) to assess how this  undertaking may alter, directly  or indirectly any characteristics that qualify it  
property of  inclusion  on the National Register of Historic Places.   Section 106 of the NHPA  consultation  
and tribal consultation  is on-going and will be  completed prior to issuance of a FONSI.    A  supplement to  
this EA will be developed if  deemed necessary  based on  cultural  resources coordination.  
 
Under the NAA,  similar effects would  occur as such as  those described for the  Recommended Plan.  

4.9  AIR QUALITY  
Construction activities  of  the Recommended  Plan would have the potential  to cause localized  
temporary, nuisance air quality impacts which includes particulate emissions. Emission sources include  
diesel exhaust and fuel odors associated with  operation of heavy equipment,  engine emissions  
associated  with construction and construction  activities.    
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All construction  would be performed in  compliance with applicable control requirements  established by  
OEPA  Division  of Air Pollution Control. Construction of the Recommended Plan  may require the use  of  
one  or two cranes, an  excavator, and  end  loader.   The total estimated  Ozone (O3) eight hour emission  
from this  equipment is estimated to be  1.80 tons/year of NOx and 0.15 tons/year of VOC, and  0.11  
tons/year PM 2.5 using 2008 emissions factors from the USEPA NONROAD  model  

Table 8:  Estimated Air Quality Emissions from Construction  

Equipment  VOC CO  NOx PM 10 PM 2.5 SO2  
tons/year  tons/year  tons/year  tons/year  tons/year  tons/year  

Diesel  0.04  0.14  0.56  0.03  0.03  0.01  
Cranes   
Diesel  0.04  0.14  0.56  0.03  0.03  0.01  
Cranes   
Diesel  0.04  0.20  0.52  0.04  0.03  0.01  
Excavators  
Diesel  0.04  0.16  0.17  0.02  0.02  0.00  
Loaders /  
Backhoes  
Totals  0.15  0.64  1.80  0.11  0.11  0.04  
(tons/year)  

 

In areas that are in nonattainment,  or re-designated in attainment  with a maintenance plan,  the CAA  
requires that the  federal government  make a conformity determination  to assure their actions would  
conform to the State Implementation  Plan.  However because the estimated emissions from  
construction  equipment would be far below the de  minimis  standards of 100 tons/year,  a  conformity  
determination is not required for  the Recommended Plan.  Therefore, the Recommended  Plan  will have  
no significant impacts to air quality.    

Under  the  NAA, further erosion of the riverbank and endangerment  of SR 16  and  underlying utilities  
would eventually require repairs or relocation  by  the City  as the  streambank fails, leading to similar 
temporary elevations in emissions from construction equipment  and would not  have  significant impacts  
to air quality.  

4.10  NOISE  
Construction  of the proposed project  would  temporarily increase ambient noise levels due to  the  
operation of  construction equipment.  The noise levels at the site would fluctuate  depending on the  
types  of  equipment in use  and the way the equipment is  operated, therefore noise levels would be 
variable  throughout the  workday and project duration.   Equipment to be used during project  
construction, including, but not limited to excavators  and cranes would contribute to ambient noise in  
the area.    Construction  would be limited to daytime hours and would likely be unnoticeable in the  
project vicinity due to ambient noise from traffic on  SR 16  and neighboring commercial businesses.   
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Noise exposure would occur  when  persons are entering/exiting residences or  businesses,  driving on  SR  
16,  as well as recreating along the  streambank  including the nearby golf course  or outside of nearby  
structures. During construction, segments  of the recreational  pedestrian  pathways on the streambank  
will be temporarily closed for safety reasons,  therefore persons recreating along  the pathway  will 
maintain a distance of 80  feet  or more from any construction activities.  

Noise generated from  construction equipment (excavator  and  crane)  to be utilized during construction  
range from  80 and 85 dBA,  measured from a distance  of 50 feet (Federal Highway Administration, 2006).  
The USACE Safety and Health Requirements Manual, indicate that temporary noise exposure for a 
period  of eight hours at a level of 90 dBA is permissible for Non-Department of Defense Noise  
Exposures.  Since individual noise receptors would be located  more than  80 feet from  the project 
construction  area, the noise levels and  the period  of exposure  would fall within acceptable limits and  
would not require additional sound reduction controls.   

While the anticipated noise levels generated from construction would be below the level necessary to  
protect human health,  they have  the potential  to be a nuisance  and interfere with outdoor activities.  
However, given that the  elevated noise levels would  be short in duration for individual receptors, and no  
risk to hearing damage would be present, no  significant impacts from the  Recommended Plan  would be  
expected.  

The NAA  would allow for continued erosion and bank  failure.  Some small temporary  stabilization  
projects  by the City  would  most likely be undertaken to repair unstable reaches.   These efforts  would  
have similar impacts  as the  Recommended Plan; however  the duration  of noise impacts would be  
shorter and occur intermittently  over  time.    

4.11  HAZARDOUS AND TOXIC  SUBSTANCES  
Based  on the investigative findings and the planned activities for this project, the  following  
recommendations are presented.  
 

• Any trash and debris found within the work zone or generated during construction  
needs to be removed and disposed in accordance  with appropriate solid  and hazardous  
waste regulations.  
 
• The construction contractor needs to  have a health  and safety plan in place that  
addresses environmental  protection.  

 
Changes  in Design.  If the design plans undergo further changes to include any  
additional areas, the additional areas would also require a Limited  Phase I Investigation  
prior to implementation.  

No further HTRW concerns were noted.    

4.12  SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE  
The Recommended  Plan does not unfairly affect any  segment of the population,  because SR 16 and  
underlying utilities serve the  public. Implementation of the Recommended Plan  would aid in protection  
of the public infrastructure, thereby improving the living environment for all residents and providing a 
benefit to  the area as  the  erosion and possible road  and utility  failure would lead to  undue hardship on  
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the entire population  of the City of Newark. No homes or buildings would be  adversely impacted by the  
proposed project; therefore, the Recommended  Plan  meets  the directive of EO 12898 by avoiding any  
disproportionately high adverse human  health or environmental effects on  minority or low  income  
populations. In addition, the project is in compliance  with EO 13045 “Protection  of Children from  
Environmental Health  Risks and Safety risks,”  as there  are no health  or safety concerns affecting  
children.  

The NAA will post pone impact, but  may not avoid impacts to the local community. Some small bank  
stabilization  efforts, primarily temporary in nature, would most likely be undertaken as interim  
measures along unstable reaches. However, these efforts, similar to the Recommended  Plan,  would  
have no effect on  minority  and low income populations and no safety concerns affecting children.  

4.13  TRANSPORTATION  AND TRAFFIC  
Construction of the  Recommended Plan would occur within  a limited area along Raccoon  Creek.  SR  16  
may incur limited disruptions from the proposed  construction  activities.  One lane of east bound traffic  
closest to  Raccoon Creek and the Church Street Off-Ramp  may require  temporary closure for short  
periods in  order to transport and load/unload  equipment and supplies. Any lane  closures will be  
coordinated  with the City and the ODOT.  Therefore, there would be limited impacts to  transportation  
and traffic during the  construction  of the Recommended Plan.   

Under the NAA, it is anticipated that some  small stabilization projects would  most likely be undertaken  
to repair unstable reaches.  These efforts  would have similar impacts as the Recommended  Plan;  
however these  may be temporary in nature and  occur  as funding is available.  The  duration of impacts  
would be shorter and  occur intermittently  over  time.   If no  measures are taken impacts to  
transportation and  traffic  would be significant if SR 16 failed due to grade  control structure failure and  
streambank subsidence.  Grade control structure failure and streambank subsidence could lead to  the  
closure of SR 16,  which is a  principal highway through the City  of Newark.   The closure  could render 
parts of the  City difficult to  access.  

4.14  HEALTH AND SAFETY  
The  Recommended Plan will increase safety at the site by  stabilizing the project reach and protecting  SR  
16 and  the Church Street exit ramp  along with adjacent utilities, including gas, water  main, and sewer  
lines. Stabilizing  the grade  control structure and  the stream bank will minimize impacts to  water quality  
and aquatic resources by reducing the amount of sediment discharge into Raccoon Creek.   Also by the  
same stabilization efforts, the utility lines upstream of  the grade control structure will remain intact  and  
not become compromised  which would contaminate Raccoon  Creek  and downstream areas.  Therefore,  
the Recommended  Plan is  anticipated to have  long term beneficial impacts on health and safety of the  
project area.  

Under the NAA,  failure  of the grade control structure  and further recession of the  banks will have  
adverse effects to water quality and aquatic resources.  Further streambank erosion  from the failure  of 
the grade control structure  could result in impacts  or possible  closure  of SR 16 and  the Church Street 
exit ramp and also  compromise  the adjacent utilities,  including gas, water main, and sewer lines. Closure  
of SR  16 could lead to significant effects  to residents and businesses located near the project reach.   
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Compromising the utilities  would lead to disruption  of service  to many home  owners and business in  the  
area and could also cause  contamination of Raccoon Creek  and downstream area.  

4.15  CUMULATIVE EFFECTS  
USACE must consider  the cumulative effects of the proposed project on  the environment as stipulated in  
the National Environmental Policy Act (NEPA).  Cumulative effects are  “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 actions.”  Cumulative impacts can result from individually  minor but collectively  
significant actions taking place  over a period  of time (40 CFR Part  1508.7 Council on Environmental  
Quality [CEQ] Regulations).  

The cumulative effects analysis is based  on the potential effects  of the proposed  project when added to  
similar impacts from other projects in the region.  An inherent part  of the cumulative effects analysis is  
the uncertainty  surrounding actions that have not yet  been fully developed.   The CEQ  regulations  
provide for the inclusion  of uncertainties in the analysis and states that "when an  agency is evaluating  
reasonably foreseeable  significant adverse  effects  on  the human  environment...and there is incomplete  
or unavailable information, the agency shall always  make clear that such information is lacking" (40 CFR  
1502.22).  

Temporal and geographical limits for this project  must be established in  order to  frame the analysis.  
These limits can  vary by  the resources that are affected.  Construction of  the  Recommended Plan would  
have  very localized  effects  confined to  the area immediately in  the  vicinity of the project,  specifically the  
project area of Raccoon Creek  adjacent to  the City. The geographical extent  would be broadened to  
consider effects  beyond the Recommended  Plan. The  geographical extent considered is  the  Raccoon  
Creek  Watershed. The project is analyzed for economic benefits  based  on a 50 year period, therefore,  50 
years is  the future  temporal boundary  of this analysis.   The  boundary for the past  would coincide  with  
the construction and installation  of the grade  control structure in  1975.   

Section 4.0 documents the potential environmental effects  of  the Recommended Plan and NAA  with  
respect to existing conditions. The effects  of the  Recommended  Plan, as discussed beforehand,  are  
localized  and minor.  Past actions have resulted in similar effects that have included streambank  
stabilization  projects along  the Raccoon Creek. Construction  activities would temporarily  increase  
turbidity in the Creek  and increase noise levels and  emissions from construction equipment in the  
project vicinity; however these impacts will be short in duration and  would not contribute significantly  
to  cumulative effects.  The City of Newark  has  placed stone  within Raccoon Creek  in front  of the grade  
control structure and  the streambank to help stabilize  the structure and bank.  The amount  of  work  
done is  only enough  to provide temporary  measures until a more robust plan can be implemented.  No  
other  reasonably foreseeable future actions that  would have similar impacts as the proposed action  
were identified.  

The availability  of Federal funds through programs,  such as the Section  14 program, provides assistance  
to communities  to protect  public services  through study, design and construction of streambank and  
shoreline projects.  The significance  of this  action on safety, aquatic resources,  and water quality  would  
be positive in the long term.  Given  the current program is in place for  the foreseeable future and the 
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overall beneficial effect from implementation  of  the Recommended  Plan,  there is expected to be a  
positive,  though small, cumulative  effect  on safety, aquatic resources, and water  quality based  on past,  
present, and reasonably foreseeable actions.  

5  MITIGATION  OF ADVERSE EFFECTS   
The Recommended Plan  is expected  to  have minimal  adverse effects to terrestrial resources  and the 
human environment.   To  mitigate for the minimal  terrestrial impacts any  tree clearing will be conducted  
in the tree clearing  window between October  15 and  March  31.   To mitigate  for minimal  impacts to the  
human environment USACE will work with ODOT in advance  to  assure  that any road closures are  
coordinated and  made  known to the public.  Potential impacts  to  cultural resources  may  also occur.  
USACE is currently  coordinating with the OHC and ACHP  to determine potential effects to resources in  
the area.  Any impacts to the aquatic environmental will be fully evaluated during the Section  401  
permitting process.  All impacts  will be minimized to the extent practicable.  Mitigation  may be required.  
Prior  to execution  of a FONSI, impacts and required  mitigation for these resources will be determined.   
Mitigation measures  may arise as a result of ESA and  NHPA consultation.  These mitigation measures  
would be addressed in any  potential supplemental EA  that  may be required prior  to any FONSI being 
prepared.  

6  IMPLEMENTATION REQUIREMENTS  

6.1  PROJECT  PARTNERSHIP AGREEMENT  
The first $100,000 of the feasibility phase for a Section 14 project  is funded at full  Federal expense and  
the balance is cost  shared  50-50  with a non-Federal sponsor(s).   The  possibility exists  the  feasibility  
phase for the CAP Section  14 project for the City  of Newark  may not be  completed within the $100,000  
limit  due to pending Cultural requirements. If that  should occur,  a  Federal Cost  Share Agreement (FCSA)  
will be developed  at a later date.  

The City  of Newark  provided a Letter of Intent in  December 2015  requesting Federal assistance under  
the Section  14 authority.   An additional Letter of Intent  was provided to USACE from ODOT in April 2017  
to show ODOT’s partnership with the City  on the project  and joint non-Federal sponsorship.  The non-
Federal sponsors are  in  support  of the project and are  willing  to share the  cost o f the project. The 
Huntington District is scheduled to start development of  the  PPA in  November  2017 following approval 
of the Detailed Project Report. The PPA is currently scheduled to be executed in  May  2019.  Following  
the execution  of the PPA, all efforts related  to design  and implementation  will be cost shared 65 percent  
Federal and 35 percent non-Federal.  

6.2	  LANDS, EASEMENTS, RIGHTS-OF-WAY, RELOCATIONS AND  DISPOSAL  
AREAS  

The project requires approximately 3.44 acres  of land  located entirely  within  ODOT right-of-way for  SR  
16 and  the right-of-way they acquired in  order to relocate Raccoon Creek within the project area. The 
minimum  estate required for the project is a stream bank protection easement,  however, ODOT owns  
either fee or an  easement for channel purposes. After a review by Office  of Counsel, it has been  
determined that ODOT has a sufficient ownership interest in  order to construct,  operate, and  maintain  
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the project and will not require  any additional real estate. Acquisition  of a borrow or spoil site is not  
required for the  Project. All borrow  material  (stone)  will be obtained from a commercial quarry.  The  
only spoil anticipated  would result from clearing and grubbing the project area and will be hauled  to a 
commercial facility as it is the least costly alternative.  
 

6.3	  MONITORING  AND ADAPTIVE MANAGEMENT  
Not Applicable for Section  14 projects.  

6.4	  OPERATION, MAINTENANCE, REPAIR, REPLACEMENT, AND  
REHABILITATION  

The  non-Federal sponsors have  operation and  maintenance responsibilities required to assure the  
continued functionality  of the recommended treatment will include  but not  be  limited to  inspecting the  
project annually and after high water events and correcting adverse conditions such as loss  of as-
constructed  sheet pile structures, scour related failure of stone,  and  slope protection.  All operation and  
maintenance  responsibilities will be given to the non-Federal sponsors  in perpetuity after completion of 
construction.   

6.5  REGULATORY REQUIREMENTS  
The  Recommended Plan  will be  in full compliance  with all local, state,  and Federal statutes as well as  
Executive O rders. Compliance  is documented below in Table 9.   

 
 

   

    
 

 
  

 
 

    
    

    
    

    
     

    
     

     
   

 
 
 

  

    
    

    
    

      
      

Table 9 - Environmental Compliance Status 

Statute/Executive Order Full Partial N/A 
National Environmental Policy Act (considered partial until the 
FONSI is signed)* X 
Fish and Wildlife Coordination Act* X 
Endangered Species Act* X 
Clean Water Act** X 
Individual 401 Water Quality Certification** X 
404 b(1) Analysis** X 
Wild and Scenic Rivers Act X 
Clean Air Act X 
National Historic Preservation Act* X 
Archeological Resources Protection Act X 
Comprehensive, Environmental Response, Compensation and 
Liability Act X 
Resource Conservation and Recovery Act X 
Toxic Substances Control Act X 
Quiet Communities Act X 
Farmland Protection Act X 
Executive Order 11988 Floodplain Management* X 
Executive Order 11990 Protection of Wetlands X 
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Executive Order 12898 Environmental Justice in Minority 
Populations and Low-Income Populations X 
Executive Order 13045 Protection of Children from Environmental Health Risks 
and Safety Risks X 

*Completed coordination and affect determination will be completed prior to  execution  of FONSI.  

**Completed coordination  and all necessary permits  will be  obtained prior to  construction.  

 

7  PUBLIC INVOLVEMENT  

7.1  PUBLIC VIEWS AND  COMMENTS  
This  section  will be  completed following the public review period.  

7.2  STAKEHOLDER  AGENCY COORDINATION  

7.2.1  Federal Agencies  
Coordination  with Federal resource agencies  was conducted in conjunction  with  the preparation  of the  
Section 14 Emergency Streambank  Protection,  Draft  DPR and EA,  City of Newark, Licking  County, Ohio.  
All correspondence letters  can be found in the Appendix B.  The USFWS, NOAA  –  Ohio River Forecast  
Center,  and United States  Department of Agriculture (USDA)  were asked to review the project for  
potential resource impacts.   

Also pursuant to NEPA and  Section 106  of the NHPA, all federally recognized tribes with historic and/or 
cultural affiliation within  the project boundaries  will be contacted, provided an opportunity  to  
comment, and invited to consult  on the project.  Tribes will receive a copy  of this  report and EA for 
review and comment during the public comment period.  

7.2.2  State Agencies  
Coordination  with State resource  agencies was conducted in conjunction with  the preparation of the  
Section 14 Emergency Streambank  Protection, Draft  DPR and EA,  City of Newark,  Licking  County, Ohio.  
All correspondence letters  can be found in the Appendix B. ODNR,  OEPA, Ohio Archaeological Council 
and ODOT  were asked  to review the project for potential resource impacts.  USACE also coordinated  
with the OHC  to  address any concerns  or recommendations regarding impacts to  historic properties.  
This coordination effort will continue through the feasibility study.   

7.2.3  Local Agencies  
Coordination with Local  resource agencies  was  conducted in conjunction with  the preparation of the  
Section 14 Emergency Streambank Protection  Draft DPR and EA,  City of Newark,  Licking  County, Ohio.  
All correspondence letters  can be found in the Appendix B. The local floodplain coordinator  was asked  
to review the project for potential resource impacts.  
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7.2.4  Non-Governmental Organizations  
 No non-governmental organization  coordination  is required.  

8  FINDING OF NO SIGNIFICANT IMPACT  
The draft FONSI will be updated to reflect all continued agency  coordination and  public  comments that 
are drawn.  The draft FONSI can be found in Appendix  B.  

9  RECOMMENDATION  
USACE Huntington  District  recommends  MSC concurrence  with the Recommended Plan. Requirements  
for the construction  of Alternative  Plan A (Recommended Plan)  would include  installation  of a sheet pile  
wall grade control structure with backfill and stone channel protection.  Alternative Plan A is the Least 
Cost Alternative Plan  to protect the streambank.   

This  Section 14  project will protect  approximately 1,420  LF of streambank  adjacent to SR  16 and the 
Church Street exit ramp in  the City  of Newark,  Ohio.  Work under this Section  14 authority allows for  
protection  of public facilities from flood flow  erosion  related immediate endangerment (ex.  SR 16,  
Church Street ramp,  and public utilities).  The Section  14 authority for streambank protection projects  
has a Federal funding limit  of $5,000,000. The  cost  of the proposed project is  within the Federal funding  
limit. Therefore, the size, cost,  scope, and complexity  of the project can be  successfully addressed  
through the Section 14 authority.  
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Wilburn, Megan B CIV USARMY CELRH (US) 

From: Applegate, Jeromy <jeromy_applegate@fws.gov> 
Sent: Monday, May 02, 2016 3:08 PM 
To: Wilburn, Megan B LRH 
Cc: Rutherford, Rebecca A LRH 
Subject: [EXTERNAL] City of Newark, Section 14 Project 

Megan,� 
� 
I�have�reviewed�the�letter,�dated�March�11,�2016,�requesting�review�of�the�subject�project�pursuant�to�the�Fish�and� 
Wildlife�Coordination�Act�and�section�7�of�the�Endangered�Species�Act.� 
� 
We�have�no�comments�on�the�subject�project.� 
� 
Please�contact�me�with�any�questions.� 
� 
Jeromy� 
� 
Jeromy�Applegate� 
Fish�and�Wildlife�Biologist� 
U�S�Fish�and�Wildlife�Service� 
Ohio�Ecological�Services�Field�Office� 
4625�Morse�Rd.,�Suite�104� 
Columbus,�OH�43230� 
Phone:�614Ͳ416Ͳ8993�ext.�21� 
FAX:�614Ͳ416Ͳ8994� 
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Office of Real Estate 
Paul R. Baldridge, Chief 

2045 Morse Road – Bldg. E-2 
Columbus, OH 43229 

Phone:  (614) 265-6649 
Fax: (614) 267-4764 

April 19, 2016 

Megan Wilburn 
U.S. Army Corps of Engineers  
502 Eighth Street 
Huntington, West Virginia 25701 

Re: 16-181; HCOE - Raccoon Creek Section 14 Project 

Project: The proposed project involves the construction of emergency streambank and shoreline 
protection projects to protect endangered highways, highway bridge approaches, and public 
facilities. 

Location: The proposed project is located in the City of Newark, Licking County, Ohio. 

The Ohio Department of Natural Resources (ODNR) has completed a review of the above 
referenced project.  These comments were generated by an inter-disciplinary review within the 
Department.  These comments have been prepared under the authority of the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.), the National Environmental 
Policy Act, the Coastal Zone Management Act, Ohio Revised Code and other applicable laws and 
regulations.  These comments are also based on ODNR’s experience as the state natural resource 
management agency and do not supersede or replace the regulatory authority of any local, state or 
federal agency nor relieve the applicant of the obligation to comply with any local, state or 
federal laws or regulations. 

Natural Heritage Database: The Natural Heritage Database has no data at or within a one mile 
radius of the project area. 

We are unaware of any unique ecological sites, geologic features, animal assemblages, scenic 
rivers, state wildlife areas, nature preserves, state or national parks, state or national forests, 
national wildlife refuges, or other protected natural areas within the project area. The review was 
performed on the project area you specified in your request as well as an additional one mile 
radius. Records searched date from 1980. This information is provided to inform you of features 
present within your project area and vicinity. 

Please note that Ohio has not been completely surveyed and we rely on receiving information 
from many sources.  Therefore, a lack of records for any particular area is not a statement that 
rare species or unique features are absent from that area.  Although all types of plant communities 
have been surveyed, we only maintain records on the highest quality areas. 



   
 
  

 

 
 

   
 

  
 

   
 

  
  

 
  

 
   

  
  

    
 

 
   

  

  
 

  
     

 
 

 
   
  

 

 
 

  
    

   
 

 
  

  

Fish and Wildlife: The Division of Wildlife (DOW) has the following comments. 

The DOW recommends that impacts to wetlands and other water resources be avoided and 
minimized to the fullest extent possible, and that best management practices be utilized to 
minimize erosion and sedimentation. 

The project is within the range of the Indiana bat (Myotis sodalis), a state endangered and 
federally endangered species. The following species of trees have relatively high value as 
potential Indiana bat roost trees to include: shagbark hickory (Carya ovata), shellbark hickory 
(Carya laciniosa), bitternut hickory (Carya cordiformis), black ash (Fraxinus nigra), green ash 
(Fraxinus pennsylvanica), white ash (Fraxinus americana), shingle oak (Quercus imbricaria), 
northern red oak (Quercus rubra), slippery elm (Ulmus rubra), American elm (Ulmus 
americana), eastern cottonwood (Populus deltoides), silver maple (Acer saccharinum), sassafras 
(Sassafras albidum), post oak (Quercus stellata), and white oak (Quercus alba). Indiana bat 
roost trees consists of trees that include dead and dying trees with exfoliating bark, crevices, or 
cavities in upland areas or riparian corridors and living trees with exfoliating bark, cavities, or 
hollow areas formed from broken branches or tops. However, Indiana bats are also dependent on 
the forest structure surrounding roost trees. If suitable habitat occurs within the project area, the 
DOW recommends trees be conserved.  If suitable habitat occurs within the project area and trees 
must be cut, the DOW recommends cutting occur between October 1 and March 31.  If suitable 
trees must be cut during the summer months, the DOW recommends a net survey be conducted 
between June 1 and August 15, prior to any cutting.  Net surveys should incorporate either nine 
net nights per square 0.5 kilometer of project area, or four net nights per kilometer for linear 
projects. If no tree removal is proposed, this project is not likely to impact this species. 

The project is within the range of the fawnsfoot (Truncilla donaciformis), a state threatened 
mussel.   This project must not have an impact on freshwater native mussels at the project site. 
This applies to both listed and non-listed species.  Per the Ohio Mussel Survey Protocol, Group 1 
streams (Appendix A) and unlisted streams with a watershed of 10 square miles or larger above 
the point of impact should be assessed using the Reconnaissance Survey for Unionid Mussels 
(Appendix B) to determine if mussels are present.   Mussel surveys may be recommended for 
these streams as well.  This is further explained within the Ohio Mussel Survey Protocol.  
Therefore, if in-water work is planned in any stream that meets any of the above criteria, the 
DOW recommends the applicant provide information to indicate no mussel impacts will occur. If 
this is not possible, the DOW recommends a professional malacologist conduct a mussel survey 
in the project area. If mussels that cannot be avoided are found in the project area, as a last resort, 
the DOW recommends a professional malacologist collect and relocate the mussels to suitable 
and similar habitat upstream of the project site.  Mussel surveys and any subsequent mussel 
relocation should be done in accordance with the Ohio Mussel Survey Protocol.  The Ohio 
Mussel Survey Protocol (2015) can be found at: 

http://wildlife.ohiodnr.gov/portals/wildlife/pdfs/licenses%20&%20permits/OH%20Mussel%20Su 
rvey%20Protocol.pdf 

The project is within the range the lake chubsucker (Erimyzon sucetta) a state threatened fish.  
The DOW recommends no in-water work in perennial streams from April 15 through June 30 to 
reduce impacts to indigenous aquatic species and their habitat. 

The project is within the range of the eastern massasauga (Sistrurus catenatus), a state 
endangered and a federal candidate snake species. The eastern massasauga uses a range of 
habitats including wet prairies, fens, and other wetlands, as well as drier upland habitat.  Due to 



   
   

 
 

     
 

 
   

 
    

 
 

    
  

 

the location, the type of habitat present at the project site and within the vicinity of the project 
area, and the type of work proposed, this project is not likely to impact this species. 

The project is within the range of the black bear (Ursus americanus), a state endangered species.  
Due to the mobility of this species, the project is not likely to have an impact on this species. 

Due to the potential of impacts to federally listed species, as well as to state listed species, we 
recommend that this project be coordinated with the U.S. Fish & Wildlife Service. 

ODNR appreciates the opportunity to provide these comments.  Please contact John Kessler at 
(614) 265-6621 if you have questions about these comments or need additional information. 

John Kessler 
ODNR Office of Real Estate 
2045 Morse Road, Building E-2 
Columbus, Ohio 43229-6693 
John.Kessler@dnr.state.oh.us 
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OHIO In reply refer to 
HISTORY 2016-LIC-34563 
CONN EC TION 

April 11, 2016 

Megan Wilburn 
US Army Corps of Engineers, Huntington District 
502 Eighth Street 
Huntington, West Virginia 2570 1-2070 

Dear Ms. Wilburn: 

RE: Bank Stabilization Draft Enviromnental Assessment, Newark, Licking County, Ohio 

This is in response to the receipt, on March 14, 2016, of the Draft Environmental Assessment 
(DEA) for streambank erosion controls along Raccoon Creek in Newark, Ohio. The comments 
of the State Historic Preservation Office are submitted in accordance with the provisions of 
Section 106 of the National Historic Preservation Act of 1966, as amended. 

The proposed undertaking involves bank stabilization on both the right and left descending banks 
of Raccoon Creek. Mapping included with the submission (Enclosure 1) shows the contractor 
work limits overlap with the northeastern portion of the Newark Earthworks, which is listed as a 
Nation Historic Landmark (NHL). As per the regulations at 36 CFR 800.10, we recommend that 
the US Army Corps ofEngineers, Huntington District initiate consultation with the Advisory 
Council on Historic Preservation (ACHP) and the National Park Service (NPS). Additionally, 
The Ohio History Connection, multiple Native American Tribes, and members of the public 
should be invited to be consulting parties for this unde1iaking. 

Please copy this office on all correspondence regarding this undertaking. Ifyou have any 
questions regarding this matter, please call me, at (614) 298-2000. Thank you for your 
cooperation. 

Sincerely, 

I_~~ 
Amanda Schraner Terrell, Deputy State Historic Preservation Officer 
Ohio State Historic Preservation Office 

I ,. * .
AST/njy - .· . . .......- ~· . 
Cc: Brian Lusher, Advisory Council on.Historic Preservation, 401 F Street NW, Suite 308; Washington, DC 20001
2637 . ,- .. - - ,, . : . 


Cc: Geoffrey Burt, National •ParkService-Midwest Region, 601 ruvcrfront.Drive, Omaha, NE 68102-422~ · 

Cc: George Kane, OHC, 800 E. 17th Ave., Columbus, Ohio 432 11 · · · 

Cc: Brad Lepper, OHC, 800 E. 17th Ave., Columbus, Ohio 432 11 


800 E. 17th Ave., Columbus, OH 43211-2474 • 614.297.2300 • ohiohistory.org 
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LIMITED PHASE I 

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE  (HTRW)
	

INVESTIGATION REPORT
	
RACCOON CREEK, STATE  ROUTE 16, NEWARK, OH
	
SECTION 14 STREAMBANK  PROTECTION PROJECT   


APRIL 2016
	

EXECUTIVE  SUMMARY
	

1.0 SCOPE OF WORK 

The Huntington District, along with the City  of Newark, OH proposes to protect a section 
of the Raccoon Creek streambank, immediately  adjacent to the State Route (SR) 16 
travelway  and off-ramp which is a significant transportation route through  and within the 
City of Newark.  The Corps of Engineers Huntington District, Environmental and 
Remediation Section (CELRH-EC-CE) conducted a Limited Phase I HTRW  
Investigation of the area where streambank protection work will be performed, in order to 
provide an initial assessment of potential for HTRW contamination to the project area.  

2.0 SITE  DESCRIPTION 

On March 30, 2016 a site visit was made to the Newark, OH Section 14 Streambank 
Project site. The streambank, both left and right descending banks, appeared to be neatly  
maintained. The Moundbuilders Country Club, located along the right descending bank 
within the project area, is  the site of an ancient Indian Mound and National Historical 
Landmark, known as the Octagon Earthworks, which is part of the complex referred to as 
the Newark Earthworks.  Other than a minor, occasional instance of discarded materials, 
no HTRW  issues were observed during  the site visit.  The following  were noted: 

x Two minor instances of miscellaneous items appear to be discarded along left 
descending bank. 

x Several stormwater drainage pipes.  
x Existing stilling basin and sheet piling. 

3.0 RECOMMENDATIONS 

Based on the investigative findings and the planned activities for this project, the 
following recommendations are presented.    

x Any  trash and debris found within the work zone or generated during construction 
needs to be removed and disposed in accordance with appropriate solid and hazardous 
waste regulations. 

x The construction contractor needs to have a health and safety  plan in place that 
addresses environmental protection. 

Changes in Design. If the design plans undergo further changes to include any  
additional areas, the additional areas would also require a Limited Phase I  Investigation 
prior to implementation. 
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LIMITED PHASE I 

HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE (HTRW)
	

INVESTIGATION REPORT
	
RACCOON CREEK, STATE ROUTE 16 


SECTION 14 STREAMBANK PROTECTION PROJECT   

NEWARK, OH
	
APRIL 2016
	

1.0 INTRODUCTION 

The Huntington District, along with the City of Newark, proposes to protect a section of 
the Raccoon Creek stream bank, immediately adjacent to the State Route (SR) 16 
travelway and off-ramp which is a significant transportation route through and within the 
City of Newark.  A sheet pile grade control structure in the project area along Raccoon 
Creek has partially overturned due to flood flow erosion resulting in the immediate 
endangerment of critical public facilities, including water and sewer line crossings and 
the adjacent SR 16 travelway.  The area affected by streambank erosion spans 
approximately 1,420 linear feet (LF) of eroded streambank (710 LF along each bank). 

State Route (SR) 16, located adjacent to the subject reach of Raccoon Creek is a 
significant transportation route through and within the City of Newark. A sheet pile grade 
control structure in the project area along Raccoon Creek has partially overturned due to 
flood flow erosion resulting in the immediate endangerment of critical public facilities, 
including utility line crossings and the adjacent SR 16 travelway. Flood flow erosion and 
streambank recession caused displacement of limited bank protection, which 
subsequently resulted in downstream scour and the formation and enlargement of a 
stilling feature. Approximately 1,420 linear feet (LF) of eroded streambank (710 LF 
along each bank) is located within the project area. Huntington District has monitored 
flood flow erosion and recessional failure site conditions resulting in downstream scour, 
overturning of the sheet pile grade control structure, and displacement of adjacent bank 
protection. Without treatment, flood flow scour would continue and would eventually 
result in further collapse of the grade control structure. Raccoon Creek channel 
incisement and widening would then progress upstream and expose and breach utility 
crossings and the adjacent SR 16 travelway and off-ramp. Failure to protect these utilities 
and road system would result in adverse impacts affecting public health, including loss of 
water, sewer, and gas lines. The area affected by flood flow erosion and related structure 
and bank failures would degrade a significant source of potable water for the City. Bank 
erosion and failures would result in loss of access to numerous manufacturing facilities 
and warehouses as a result of SR 16 and the Church Street off-ramp collapsing. As a 
result, the primary purpose of this study is to develop a viable treatment solution for the 
protection of SR 16 and adjacent public utilities serving the City of Newark. 

Requirements for the construction of the recommended plan would include the placement 
of a sheet pile wall grade control structure upstream of the existing sheet pile grade 
control structure, which has deteriorated due to flood flow erosion and scour. Grouted 
stone would be placed between the existing and proposed sheet pile structures. A sheet 
pile treatment along the left abutment would be required in conjunction with the 
placement of derrick-size stone to armor the existing stilling feature. Excavation and 
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placement of graded stone slope protection, including a filter blanket component, along 
both banks of the 710 LF reach of Raccoon Creek would be included within the proposed 
project. 

A vicinity map is included in Appendix A.  As part of the study phase, a Limited Phase I 
HTRW Investigation is necessary.       

1.1 Scope of Work 

The Corps of Engineers Huntington District, Environmental and Remediation Section 
(CELRH-EC-CE) conducted a Limited Phase I HTRW Investigation of the area where 
streambank protection work will be performed, in order to provide an initial assessment 
of the potential for HTRW contamination to the project area.  Under this limited 
investigation, individual tracts were not separately assessed and sixty-year ownership 
histories were not obtained. Records, mapping, and aerial photography were reviewed, 
and local officials were contacted to determine both prior and existing problematic land 
uses which could have caused contamination within the project area.  A site 
reconnaissance was conducted to define any contamination within the project CWL areas.  
The investigation included the following:   

x Site visit to the project area. 
x Review of environmental database search reports. 
x Interviews with local officials. 
x Documentation of findings and conclusions in a Phase I HTRW Investigation 
Report. 

1.2 Limitations of Investigation 

The investigation was performed based solely upon information available to the Corps of 
Engineers at the time of the investigation.  Services for the Limited Phase I HTRW 
Investigation did not include sampling, testing, and/or analysis to conclusively ascertain 
that contamination exists or is absent at or near the project site.  Information concerning 
environmentally sensitive incidents was gathered based on state information available for 
public review and on information from local government officials.  No warranties or 
certifications can be provided by CELRH-EC-CE concerning the accuracy or 
completeness of all the information reviewed during the investigation. 

The determination of potential HTRW contamination should not be considered as a 
definite assertion that an environmentally sensitive condition actually exists.  The 
conclusions and recommendations presented herein are based on information gathered 
using that degree of care and skill ordinarily exercised under similar circumstances by 
competent members of the environmental profession and no warranties are expressed or 
implied. 

Furthermore, no environmental site assessment can wholly eliminate uncertainty 
regarding the potential for recognized environmental conditions in connection with a 
property.  Conducting a Limited Phase I HTRW Investigation is intended to reduce, but 
not eliminate, uncertainty regarding the potential for recognized environmental 
conditions and this assessment recognizes reasonable limits of time and cost.  In addition, 
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appropriate inquiry does not mean an exhaustive assessment of a property.  At some 
point, the cost of information obtained or the time required to gather it outweighs the 
usefulness of the information and in fact may be a material detriment to the orderly 
completion of transactions.  Furthermore, subsequent environmental site assessments 
should not be considered valid standards to judge the appropriateness of any prior 
assessment based on hindsight, new information, use of developing technology or 
analytical techniques, changing regulatory or industry standards, or other factors. 

2.0 INVESTIGATIVE FINDINGS 

In accordance with Corps of Engineers policy for HTRW investigations, a Quality 
Control Plan (QCP) and Site-Specific Safety and Health Plan (SSHP) were developed 
and implemented prior to and during all phases of this investigation.  Procedures and 
documentation of the QCP are enclosed in Appendix E.  A copy of the SSHP is in 
Appendix F. 

2.1 Site Descriptions and Field Investigative Findings 

Along the right descending bank of Raccoon Creek within the project area, there is a 
private country club, the Moundbuilders Country Club, which includes a golf course.  
The country club is the site of an ancient Indian Mound and National Historical 
Landmark, known as the Octagon Earthworks, part of the complex referred to as the 
Newark Earthworks.  The Octagon Earthworks were part of an ancient Native American 
geometric earthworks complex constructed by the so-called Hopewell culture sometime 
in the first centuries of the modern era (0-500AD).   Most of those geometric earthworks 
have been obliterated by development, but the Octagon Earthworks have been preserved 
on the site of Moundbuilders Country Club. Although, not an HTRW issue, coordination 
with Ohio’s State Historic Preservation Office is needed prior to construction for this area 
of the streambank. 

On March 30, 2016 a site visit was made to the Newark, OH Section 14 Streambank 
Project site, located in Newark, OH.  Site mapping is included in Appendices A and B.    
The streambank, both left and right descending banks, appeared to be neatly maintained.  
Other than a minor, occasional instance of discarded materials, no HTRW issues were 
observed during the site visit.  The following were noted (see photos in Appendix C): 

x Two minor instances of miscellaneous items appear to be discarded along left 
descending bank. 

x Several stormwater drainage pipes.  
x Existing stilling basin and sheet piling. 

2.2 Mapping 

Mapping was obtained for the project area and a review of reasonably ascertainable 
standard historical sources was performed as part of this investigation.  The purpose of 
this historical record search is to determine the past uses of the project area.  Aerial 
photographs and the USGS 7.5-minute historical topographic maps showing the project 
area were available and reviewed.  Copies of these maps are included in Appendix B. 
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The topographic maps and aerial photos did not indicate any past or present activities that 
would cause HTRW concerns within the project area. 

2.3 Property Ownership Histories 

Property ownership histories were not included in this investigation. 

2.4 Regulatory Records Search by EDR. 

Records of regulatory agencies listing recognized environmental conditions were 
obtained for the project area from Environmental Data Resources, Inc., a commercial 
database retrieval company.  The search of environmental database records was based on 
a one-mile radius search area surrounding the site.  These records have been included in 
Appendix D.  The information presented in the database search reports includes mapped 
and unmapped sites. Unmapped sites are properties with insufficient address information 
to be precisely mapped and are listed in the “Orphan Summary”. 

Mapped Sites. Information on the following mapped sites was reviewed for potential 
impacts to the project area. These sites are also shown on a site drawing included in 
Appendix A. 

x	 Six (6) mapped LUST sites are located within the search area.  All of these sites 
have been remediated with a “No Further Action” status and is not anticipated to 
impact the project area. 
x State Farm, 1440 Granville Road. 
x Former doctor’s office location, 1634 W. Church Street. 
x Ron Klein Buick, 1550 W. Church Street. 
x BP Oil, 1550 W. Church Street. 
x Powell Electric 1205 W. Church Street. 
x Church Street Duchess, 1175 W. Church Street. 
x Moundbuilder’s Country Club, 125 N. 33rd Street. 

x	 Auto Collision, a RCRA Conditionally Exempt Small Quantity Generator, is 
located within the project area, at 1535 W. Church Street.  No impacts to the 
project area are anticipated from this facility.   

x	 Two Ohio Division of Environmental Response and Revitalization (DERR) sites 
are located approximately one mile from the project area.  These sites are not in 
the proximity of the project area and it is not anticipated that these sites will 
impact the area. 
x MPW Industrial Services, Newark.  This was the site of an emergency 
response due to a hydrochloric acid spill.  

x Sherman Dick Disposal, 1175 Hollar Lane.  Potential hazardous waste 
disposal. 
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Unmapped Sites. No unmapped sites were identified in the Orphan Summary. 

3.0 RECOMMENDATIONS 

Based on the investigative findings and the planned activities for this project, the 
following recommendations are presented.    

x Any miscellaneous trash and debris within the work zone needs to be removed and 
disposed in accordance with appropriate solid and hazardous waste regulations. 

x The construction contractor needs to have a health and safety plan in place that 
addresses environmental protection. 

Changes in Design. If the design plans undergo further changes to include any 
additional areas, the additional areas would also require a Limited Phase I Investigation 
prior to implementation. 

4.0 REFERENCES 

ASTM E 1527-13, Standard Practices for Environmental Site Assessments: Phase I 
Environmental Site Assessment Process. 

ASTM E 1528-14, Standard Practices for Environmental Site Assessments: Transaction 
Screening Process. 

EM 385-1-1, Safety and Health Requirements Manual 

ER 1165-2-132, Hazardous, Toxic, and Radioactive Waste (HTRW) Guidance for Civil 
Works Projects. 
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Limited Phase I Hazardous, Toxic, and Radioactive Waste (HTRW) Investigation 
Raccoon Creek- Newark, OH 

Section 14 Streambank Protection Project 

Appendix A:  Site Maps and Drawings 
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February 2016 
Great Lakes and Ohio River Division, Huntington District 

Figure 1-Newark, Ohio Extent of Proposed Treatment
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DERR: 150 S. 29th St. 
Sherman Dick Disposal 
1175 Hollar Lane 





-- --

National Wetland Inventory Map 

• Es1uarlno ond Marino Deepwater 

• Estuarine and MarineWe1land 

• Freshwater Emergent Welland 

• Freshwater Forested/ShrubWetland 

• Freshwa1er Pond 

• Lake 
• Otlw 
ii A;"Vb;irt(I 



  

            
         

 
 

 

 
 

 

 

 

 

  

 

 

  

 

 

  

 
 

 
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 
 

 

 

 
 

 
  

 

  

 

 

   

Green Book 
Ohio Nonattainment/Maintenance Status for Each County by Year for All Criteria Pollutants 
As of September 22, 2016 
The 8-hour Ozone (1997) standard was revoked on April 6, 2015 and the 1-hour Ozone (1979) standard was revoked on June 15, 2005. 
Listed by County, NAAQS, then Area 

Select a State:  AK | AL | AR | AZ | CA | CO | CT | DC | DE | FL | GA | GU | IA | ID | IL | IN | KS | KY | LA | MA | MD | ME | MI | MN | 
MO | MS | MT | NC | NE | NH | NJ | NM | NV | NY | OH | OR | PA | PR | RI | SC | TN | TX | UT | VA | WA | WI | WV | WY | 

Important Notes 
County NAAQS Area Name Nonattainment in Year Redesignation Classification Whole Population State/ 

to or/ (2010) County 
Maintenance Part FIPS 

County Codes 
OHIO 
Adams Co PM-2.5 

(1997) 
Huntington-
Ashland, WV 
-KY-OH 

12/31/2012 Former 
Subpart 1 

Part 3,355 

Allen Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Lima, OH 04 05 06 06/15/2007 Former 
Subpart 1 

Whole 106,331 

Ashtabula 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 101,497 

Ashtabula 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 101,497 

Ashtabula 
Co 

8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 101,497 

Ashtabula 
Co 

PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Part 22,514 

Belmont Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Wheeling, 
WV-OH 

04 05 06 06/15/2007 Former 
Subpart 1 

Whole 70,400 

Belmont Co PM-2.5 
(1997) 

Wheeling, 
WV-OH 

05 06 07 08 09 10 11 12 08/29/2013 Former 
Subpart 1 

Whole 70,400 

Butler Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY 

92 93 94 95 96 97 98 99 00 01 02 03 04 06/14/2005 Moderate Whole 368,130 

Butler Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY-IN 

04 05 06 07 08 09 05/11/2010 Former 
Subpart 1 

Whole 368,130 

Butler Co 8-Hour 
Ozone 
(2008) 

Cincinnati, 
OH-KY-IN 

12 13 14 15 16 / / Marginal Whole 368,130 

Butler Co PM-2.5 
(1997) 

Cincinnati-
Hamilton, OH 
-KY-IN 

05 06 07 08 09 10 12/23/2011 Former 
Subpart 1 

Whole 368,130 

Clark Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

92 93 94 07/05/1995 Moderate Whole 138,333 

Clark Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

04 05 06 08/13/2007 Former 
Subpart 1 

Whole 138,333 

Clark Co PM-2.5 
(1997) 

Dayton-
Springfield, 
OH 

05 06 07 08 09 10 11 12 09/26/2013 Former 
Subpart 1 

Whole 138,333 

Clermont 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY 

92 93 94 95 96 97 98 99 00 01 02 03 04 06/14/2005 Moderate Whole 197,363 

Clermont 
Co 

8-Hour 
Ozone 
(1997)-

Cincinnati-
Hamilton, OH 
-KY-IN 

04 05 06 07 08 09 05/11/2010 Former 
Subpart 1 

Whole 197,363 

05 06 07 08 09 10 11 39/001 

39/003 

39/007 

39/007 

39/007 

39/007 

39/013 

39/013 

39/017 

39/017 

39/017 

39/017 

39/023 

39/023 

39/023 

39/025 

39/025 

https://www3.epa.gov/airquality/greenbook/anayo_oh.html 11/15/2016
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County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

NAAQS 
revoked 

Clermont 
Co 

8-Hour 
Ozone 
(2008) 

Cincinnati, 
OH-KY-IN 

12 13 14 15 16 / / Marginal Whole 197,363 39/025 

Clermont 
Co 

PM-2.5 
(1997) 

Cincinnati-
Hamilton, OH 
-KY-IN 

05 06 07 08 09 10 12/23/2011 Former 
Subpart 1 

Whole 197,363 39/025 

Clermont 
Co 

Sulfur 
Dioxide 
(2010) 

Campbell-
Clermont 
Counties, KY 
-OH 

13 14 15 16 / / Part 14,349 39/025 

Clinton Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Clinton Co, 
OH 

92 93 94 95 03/21/1996 Section 185A Whole 42,040 39/027 

Clinton Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY-IN 

04 05 06 07 08 09 05/11/2010 Former 
Subpart 1 

Whole 42,040 39/027 

Clinton Co 8-Hour 
Ozone 
(2008) 

Cincinnati, 
OH-KY-IN 

12 13 14 15 16 / / Marginal Whole 42,040 39/027 

Columbiana 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Columbiana 
Co, OH 

92 93 94 03/10/1995 Incomplete 
Data 

Whole 107,841 39/029 

Columbiana 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Youngstown-
Warren-
Sharon, OH-
PA 

04 05 06 06/12/2007 Former 
Subpart 1 

Whole 107,841 39/029 

Coshocton 
Co 

PM-2.5 
(1997) 

Columbus, 
OH 

05 06 07 08 09 10 11 12 11/07/2013 Former 
Subpart 1 

Part 1,535 39/031 

Coshocton 
Co 

Sulfur 
Dioxide 
(1971) 

Franklin 
Township 
(Coshocton 
County), OH 

92 93 94 95 96 97 98 99 07/05/2000 Part 1,229 39/031 

Cuyahoga 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 1,280,122 39/035 

Cuyahoga 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 1,280,122 39/035 

Cuyahoga 
Co 

8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 1,280,122 39/035 

Cuyahoga 
Co 

Carbon 
Monoxide 
(1971) 

Cleveland, 
OH 

92 93 03/07/1994 Moderate <= 
12.7ppm 

Whole 1,280,122 39/035 

Cuyahoga 
Co 

Lead 
(2008) 

Cleveland, 
OH 

10 11 12 13 14 15 16 / / Part 7,816 39/035 

Cuyahoga 
Co 

PM-10 
(1987) 

Cuyahoga 
Co, OH 

92 93 94 95 96 97 98 99 00 01/10/2001 Moderate Whole 1,280,122 39/035 

Cuyahoga 
Co 

PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 1,280,122 39/035 

Cuyahoga 
Co 

PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 1,280,122 39/035 

Cuyahoga 
Co 

PM-2.5 
(2012) 

Cleveland, 
OH 

15 16 / / Moderate Whole 1,280,122 39/035 

Cuyahoga 
Co 

Sulfur 
Dioxide 
(1971) 

Cuyahoga 
Co, OH 

92 93 94 95 96 97 98 99 00 01 02 03 04 02/28/2005 Part 996,159 39/035 

Delaware 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Columbus, 
OH 

92 93 94 95 04/01/1996 Marginal Whole 174,214 39/041 

Delaware 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 174,214 39/041 

Delaware 
Co 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 174,214 39/041 
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County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

8-Hour 
Ozone 
(2008) 

Delaware 
Co 

PM-2.5 
(1997) 

Columbus, 
OH 

05 06 07 08 09 10 11 12 11/07/2013 Former 
Subpart 1 

Whole 174,214 39/041 

Fairfield Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 146,156 39/045 

Fairfield Co 8-Hour 
Ozone 
(2008) 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 146,156 39/045 

Fairfield Co PM-2.5 
(1997) 

Columbus, 
OH 

05 06 07 08 09 10 11 12 11/07/2013 Former 
Subpart 1 

Whole 146,156 39/045 

Franklin Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Columbus, 
OH 

92 93 94 95 04/01/1996 Marginal Whole 1,163,414 39/049 

Franklin Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 1,163,414 39/049 

Franklin Co 8-Hour 
Ozone 
(2008) 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 1,163,414 39/049 

Franklin Co PM-2.5 
(1997) 

Columbus, 
OH 

05 06 07 08 09 10 11 12 11/07/2013 Former 
Subpart 1 

Whole 1,163,414 39/049 

Fulton Co Lead 
(2008) 

Delta, OH 10 11 12 13 14 15 16 / / Part 3,243 39/051 

Gallia Co PM-2.5 
(1997) 

Huntington-
Ashland, WV 
-KY-OH 

05 06 07 08 09 10 11 12/31/2012 Former 
Subpart 1 

Part 4,275 39/053 

Gallia Co Sulfur 
Dioxide 
(1971) 

Addison 
Township 
(Gallia 
County), OH 

92 93 94 95 96 97 98 99 07/05/2000 Part 2,197 39/053 

Geauga Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 93,389 39/055 

Geauga Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 93,389 39/055 

Geauga Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 93,389 39/055 

Greene Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

92 93 94 07/05/1995 Moderate Whole 161,573 39/057 

Greene Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

04 05 06 08/13/2007 Former 
Subpart 1 

Whole 161,573 39/057 

Greene Co PM-2.5 
(1997) 

Dayton-
Springfield, 
OH 

05 06 07 08 09 10 11 12 09/26/2013 Former 
Subpart 1 

Whole 161,573 39/057 

Hamilton Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY 

92 93 94 95 96 97 98 99 00 01 02 03 04 06/14/2005 Moderate Whole 802,374 39/061 

Hamilton Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY-IN 

04 05 06 07 08 09 05/11/2010 Former 
Subpart 1 

Whole 802,374 39/061 

Hamilton Co 8-Hour 
Ozone 
(2008) 

Cincinnati, 
OH-KY-IN 

12 13 14 15 16 / / Marginal Whole 802,374 39/061 

Hamilton Co PM-2.5 
(1997) 

Cincinnati-
Hamilton, OH 
-KY-IN 

05 06 07 08 09 10 12/23/2011 Former 
Subpart 1 

Whole 802,374 39/061 

Jefferson 
Co 

1-Hour 
Ozone 
(1979)-

Steubenville, 
OH 

92 93 94 03/10/1995 Section 185A Whole 69,709 39/081 
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County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

NAAQS 
revoked 

Jefferson 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Steubenville-
Weirton, OH-
WV 

04 05 06 06/15/2007 Former 
Subpart 1 

Whole 69,709 39/081 

Jefferson 
Co 

PM-10 
(1987) 

Jefferson Co, 
OH 

92 93 94 95 96 97 98 99 00 01/10/2001 Moderate Part 3,472 39/081 

Jefferson 
Co 

PM-2.5 
(1997) 

Steubenville-
Weirton, OH-
WV 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 69,709 39/081 

Jefferson 
Co 

PM-2.5 
(2006) 

Steubenville-
Weirton, OH-
WV 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 69,709 39/081 

Jefferson 
Co 

Sulfur 
Dioxide 
(1971) 

Steubenville 
& Mingo 
Juction, OH 

92 93 94 95 96 97 98 09/29/1999 Part 69,712 39/081 

Jefferson 
Co 

Sulfur 
Dioxide 
(2010) 

Steubenville, 
OH-WV 

13 14 15 16 / / Part 38,854 39/081 

Knox Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 60,921 39/083 

Knox Co 8-Hour 
Ozone 
(2008) 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 60,921 39/083 

Lake Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 230,041 39/085 

Lake Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 230,041 39/085 

Lake Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 230,041 39/085 

Lake Co PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 230,041 39/085 

Lake Co PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 230,041 39/085 

Lake Co Sulfur 
Dioxide 
(1971) 

Lake Co, OH 92 93 94 95 96 97 98 09/29/1999 Part 229,760 39/085 

Lake Co Sulfur 
Dioxide 
(2010) 

Lake County, 
OH 

13 14 15 16 / / Whole 230,041 39/085 

Lawrence 
Co 

PM-2.5 
(1997) 

Huntington-
Ashland, WV 
-KY-OH 

05 06 07 08 09 10 11 12/31/2012 Former 
Subpart 1 

Whole 62,450 39/087 

Licking Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Columbus, 
OH 

92 93 94 95 04/01/1996 Marginal Whole 166,492 39/089 

Licking Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 166,492 39/089 

Licking Co 8-Hour 
Ozone 
(2008) 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 166,492 39/089 

Licking Co PM-2.5 
(1997) 

Columbus, 
OH 

05 06 07 08 09 10 11 12 11/07/2013 Former 
Subpart 1 

Whole 166,492 39/089 

Logan Co Lead 
(2008) 

Bellefontaine, 
OH 

10 11 12 13 09/26/2014 Part 6,220 39/091 

Lorain Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 301,356 39/093 

Lorain Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 301,356 39/093 
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County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

Lorain Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 301,356 39/093 

Lorain Co PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 301,356 39/093 

Lorain Co PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 301,356 39/093 

Lorain Co PM-2.5 
(2012) 

Cleveland, 
OH 

15 16 / / Moderate Whole 301,356 39/093 

Lorain Co Sulfur 
Dioxide 
(1971) 

Lorain Co, 
OH 

92 93 94 95 96 97 98 99 07/05/2000 Part 301,074 39/093 

Lucas Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Toledo, OH 92 93 94 08/01/1995 Moderate Whole 441,815 39/095 

Lucas Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Toledo, OH 04 05 06 08/09/2007 Former 
Subpart 1 

Whole 441,815 39/095 

Lucas Co Sulfur 
Dioxide 
(1971) 

Lucas Co, 
OH 

92 93 94 95 96 97 98 99 00 01 02 03 03/18/2004 Part 441,812 39/095 

Madison Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Columbus, 
OH 

04 05 06 07 08 09/15/2009 Former 
Subpart 1 

Whole 43,435 39/097 

Madison Co 8-Hour 
Ozone 
(2008) 

Columbus, 
OH 

12 13 14 15 16 / / Marginal Whole 43,435 39/097 

Mahoning 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Youngstown-
Warren-
Sharon, OH-
PA (OH 
portion) 

92 93 94 95 04/01/1996 
[Split] 

Marginal Whole 238,823 39/099 

Mahoning 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Youngstown-
Warren-
Sharon, OH-
PA 

04 05 06 06/12/2007 Former 
Subpart 1 

Whole 238,823 39/099 

Medina Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 172,332 39/103 

Medina Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 172,332 39/103 

Medina Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 172,332 39/103 

Medina Co PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 172,332 39/103 

Medina Co PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 172,332 39/103 

Miami Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

92 93 94 07/05/1995 Moderate Whole 102,506 39/109 

Miami Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

04 05 06 08/13/2007 Former 
Subpart 1 

Whole 102,506 39/109 

Montgomery 
Co 

1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

92 93 94 07/05/1995 Moderate Whole 535,153 39/113 

Montgomery 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Dayton-
Springfield, 
OH 

04 05 06 08/13/2007 Former 
Subpart 1 

Whole 535,153 39/113 
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County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

Montgomery 
Co 

PM-2.5 
(1997) 

Dayton-
Springfield, 
OH 

05 06 07 08 09 10 11 12 09/26/2013 Former 
Subpart 1 

Whole 535,153 39/113 

Morgan Co Sulfur 
Dioxide 
(1971) 

Center 
Township 
(Morgan 
County), OH 

92 93 10/21/1994 Part 15,053 39/115 

Morgan Co Sulfur 
Dioxide 
(2010) 

Muskingum 
River, OH 

13 14 15 16 / / Part 743 39/115 

Portage Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 161,419 39/133 

Portage Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 161,419 39/133 

Portage Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 161,419 39/133 

Portage Co PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 161,419 39/133 

Portage Co PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 161,419 39/133 

Preble Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Preble Co, 
OH 

92 93 94 03/10/1995 Section 185A Whole 42,270 39/135 

Scioto Co PM-2.5 
(1997) 

Huntington-
Ashland, WV 
-KY-OH 

05 06 07 08 09 10 11 12/31/2012 Former 
Subpart 1 

Whole 79,499 39/145 

Stark Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Canton, OH 92 93 94 95 04/01/1996 Marginal Whole 375,586 39/151 

Stark Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Canton-
Massillon, 
OH 

04 05 06 06/15/2007 Former 
Subpart 1 

Whole 375,586 39/151 

Stark Co PM-2.5 
(1997) 

Canton-
Massillon, 
OH 

05 06 07 08 09 10 11 12 10/22/2013 Former 
Subpart 1 

Whole 375,586 39/151 

Stark Co PM-2.5 
(2006) 

Canton-
Massillon, 
OH 

09 10 11 12 10/22/2013 Former 
Subpart 1 

Whole 375,586 39/151 

Summit Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

92 93 94 95 05/07/1996 Moderate Whole 541,781 39/153 

Summit Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cleveland-
Akron-Lorain, 
OH 

04 05 06 07 08 09/15/2009 Moderate Whole 541,781 39/153 

Summit Co 8-Hour 
Ozone 
(2008) 

Cleveland-
Akron-Lorain, 
OH 

12 13 14 15 16 / / Marginal Whole 541,781 39/153 

Summit Co PM-2.5 
(1997) 

Cleveland-
Akron-Lorain, 
OH 

05 06 07 08 09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 541,781 39/153 

Summit Co PM-2.5 
(2006) 

Cleveland-
Akron-Lorain, 
OH 

09 10 11 12 09/18/2013 Former 
Subpart 1 

Whole 541,781 39/153 

Trumbull Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Youngstown-
Warren-
Sharon, OH-
PA (OH 
portion) 

92 93 94 95 04/01/1996 
[Split] 

Marginal Whole 210,312 39/155 

Trumbull Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Youngstown-
Warren-
Sharon, OH-
PA 

04 05 06 06/12/2007 Former 
Subpart 1 

Whole 210,312 39/155 

Warren Co 1-Hour 
Ozone 

92 93 94 95 96 97 98 99 00 01 02 03 04 06/14/2005 Moderate Whole 212,693 39/165 
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Important Notes 

Go Top 

County NAAQS Area Name Nonattainment in Year Redesignation 
to 

Maintenance 

Classification Whole 
or/ 

Part 
County 

Population 
(2010) 

State/ 
County 

FIPS 
Codes 

(1979)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY 

Warren Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Cincinnati-
Hamilton, OH 
-KY-IN 

04 05 06 07 08 09 05/11/2010 Former 
Subpart 1 

Whole 212,693 39/165 

Warren Co 8-Hour 
Ozone 
(2008) 

Cincinnati, 
OH-KY-IN 

12 13 14 15 16 / / Marginal Whole 212,693 39/165 

Warren Co PM-2.5 
(1997) 

Cincinnati-
Hamilton, OH 
-KY-IN 

05 06 07 08 09 10 12/23/2011 Former 
Subpart 1 

Whole 212,693 39/165 

Washington 
Co 

8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Parkersburg-
Marietta, WV 
-OH 

04 05 06 06/15/2007 Former 
Subpart 1 

Whole 61,778 39/167 

Washington 
Co 

PM-2.5 
(1997) 

Parkersburg-
Marietta, WV 
-OH 

05 06 07 08 09 10 11 12 08/29/2013 Former 
Subpart 1 

Whole 61,778 39/167 

Washington 
Co 

Sulfur 
Dioxide 
(1971) 

Waterford 
Township 
(Washington 
County), OH 

92 93 10/21/1994 Part 61,777 39/167 

Washington 
Co 

Sulfur 
Dioxide 
(2010) 

Muskingum 
River, OH 

13 14 15 16 / / Part 3,713 39/167 

Wood Co 1-Hour 
Ozone 
(1979)-
NAAQS 
revoked 

Toledo, OH 92 93 94 08/01/1995 Moderate Whole 125,488 39/173 

Wood Co 8-Hour 
Ozone 
(1997)-
NAAQS 
revoked 

Toledo, OH 04 05 06 08/09/2007 Former 
Subpart 1 

Whole 125,488 39/173 
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9DULRXV�ODQG�XVH�UHJXODWLRQV�RI�)HGHUDO��6WDWH��DQG�ORFDO�JRYHUQPHQWV�PD\�LPSRVH 
VSHFLDO�UHVWULFWLRQV�RQ�ODQG�XVH�RU�ODQG�WUHDWPHQW��6RLO�VXUYH\V�LGHQWLI\�VRLO�SURSHUWLHV 
WKDW�DUH�XVHG�LQ�PDNLQJ�YDULRXV�ODQG�XVH�RU�ODQG�WUHDWPHQW�GHFLVLRQV��7KH�LQIRUPDWLRQ 
LV�LQWHQGHG�WR�KHOS�WKH�ODQG�XVHUV�LGHQWLI\�DQG�UHGXFH�WKH�HIIHFWV�RI�VRLO�OLPLWDWLRQV�RQ 
YDULRXV�ODQG�XVHV��7KH�ODQGRZQHU�RU�XVHU�LV�UHVSRQVLEOH�IRU�LGHQWLI\LQJ�DQG�FRPSO\LQJ 
ZLWK�H[LVWLQJ�ODZV�DQG�UHJXODWLRQV� 

$OWKRXJK�VRLO�VXUYH\�LQIRUPDWLRQ�FDQ�EH�XVHG�IRU�JHQHUDO�IDUP��ORFDO��DQG�ZLGHU�DUHD 
SODQQLQJ��RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR�VXSSOHPHQW�WKLV�LQIRUPDWLRQ�LQ�VRPH�FDVHV� 
([DPSOHV�LQFOXGH�VRLO�TXDOLW\�DVVHVVPHQWV��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO� 
QUFV�PDLQ�VRLOV�KHDOWK���DQG�FHUWDLQ�FRQVHUYDWLRQ�DQG�HQJLQHHULQJ�DSSOLFDWLRQV��)RU 
PRUH�GHWDLOHG�LQIRUPDWLRQ��FRQWDFW�\RXU�ORFDO�86'$�6HUYLFH�&HQWHU��KWWS��� 
RIILFHV�VF�HJRY�XVGD�JRY�ORFDWRU�DSS"DJHQF\ QUFV��RU�\RXU�15&6�6WDWH�6RLO 
6FLHQWLVW��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�VRLOV�FRQWDFWXV�" 
FLG QUFV���S�B�������� 

*UHDW�GLIIHUHQFHV�LQ�VRLO�SURSHUWLHV�FDQ�RFFXU�ZLWKLQ�VKRUW�GLVWDQFHV��6RPH�VRLOV�DUH 
VHDVRQDOO\�ZHW�RU�VXEMHFW�WR�IORRGLQJ��6RPH�DUH�WRR�XQVWDEOH�WR�EH�XVHG�DV�D 
IRXQGDWLRQ�IRU�EXLOGLQJV�RU�URDGV��&OD\H\�RU�ZHW�VRLOV�DUH�SRRUO\�VXLWHG�WR�XVH�DV�VHSWLF 
WDQN�DEVRUSWLRQ�ILHOGV��$�KLJK�ZDWHU�WDEOH�PDNHV�D�VRLO�SRRUO\�VXLWHG�WR�EDVHPHQWV�RU 
XQGHUJURXQG�LQVWDOODWLRQV� 

7KH�1DWLRQDO�&RRSHUDWLYH�6RLO�6XUYH\�LV�D�MRLQW�HIIRUW�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW 
RI�$JULFXOWXUH�DQG�RWKHU�)HGHUDO�DJHQFLHV��6WDWH�DJHQFLHV�LQFOXGLQJ�WKH�$JULFXOWXUDO 
([SHULPHQW�6WDWLRQV��DQG�ORFDO�DJHQFLHV��7KH�1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ 
6HUYLFH��15&6��KDV�OHDGHUVKLS�IRU�WKH�)HGHUDO�SDUW�RI�WKH�1DWLRQDO�&RRSHUDWLYH�6RLO 
6XUYH\� 

,QIRUPDWLRQ�DERXW�VRLOV�LV�XSGDWHG�SHULRGLFDOO\��8SGDWHG�LQIRUPDWLRQ�LV�DYDLODEOH 
WKURXJK�WKH�15&6�:HE�6RLO�6XUYH\��WKH�VLWH�IRU�RIILFLDO�VRLO�VXUYH\�LQIRUPDWLRQ� 

7KH�8�6��'HSDUWPHQW�RI�$JULFXOWXUH��86'$��SURKLELWV�GLVFULPLQDWLRQ�LQ�DOO�LWV�SURJUDPV 
DQG�DFWLYLWLHV�RQ�WKH�EDVLV�RI�UDFH��FRORU��QDWLRQDO�RULJLQ��DJH��GLVDELOLW\��DQG�ZKHUH 
DSSOLFDEOH��VH[��PDULWDO�VWDWXV��IDPLOLDO�VWDWXV��SDUHQWDO�VWDWXV��UHOLJLRQ��VH[XDO 
RULHQWDWLRQ��JHQHWLF�LQIRUPDWLRQ��SROLWLFDO�EHOLHIV��UHSULVDO��RU�EHFDXVH�DOO�RU�D�SDUW�RI�DQ 
LQGLYLGXDO
V�LQFRPH�LV�GHULYHG�IURP�DQ\�SXEOLF�DVVLVWDQFH�SURJUDP���1RW�DOO�SURKLELWHG 
EDVHV�DSSO\�WR�DOO�SURJUDPV���3HUVRQV�ZLWK�GLVDELOLWLHV�ZKR�UHTXLUH�DOWHUQDWLYH�PHDQV 
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IRU�FRPPXQLFDWLRQ�RI�SURJUDP�LQIRUPDWLRQ��%UDLOOH��ODUJH�SULQW��DXGLRWDSH��HWF���VKRXOG 
FRQWDFW�86'$
V�7$5*(7�&HQWHU�DW�����������������YRLFH�DQG�7''���7R�ILOH�D 
FRPSODLQW�RI�GLVFULPLQDWLRQ��ZULWH�WR�86'$��'LUHFWRU��2IILFH�RI�&LYLO�5LJKWV������ 
,QGHSHQGHQFH�$YHQXH��6�:���:DVKLQJWRQ��'�&�������������RU�FDOO��������������� 
�YRLFH��RU�����������������7''���86'$�LV�DQ�HTXDO�RSSRUWXQLW\�SURYLGHU�DQG 
HPSOR\HU� 
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&RQWHQWV
 
3UHIDFH��������������������������������������������������������������������������������������������������������������������� 
+RZ�6RLO�6XUYH\V�$UH�0DGH����������������������������������������������������������������������������������� 
6RLO�0DS������������������������������������������������������������������������������������������������������������������� 
6RLO�0DS����������������������������������������������������������������������������������������������������������������� 
/HJHQG������������������������������������������������������������������������������������������������������������������� 
0DS�8QLW�/HJHQG�������������������������������������������������������������������������������������������������� 
0DS�8QLW�'HVFULSWLRQV������������������������������������������������������������������������������������������ 
/LFNLQJ�&RXQW\��2KLR����������������������������������������������������������������������������������������� 
)R(�²)R[�JUDYHOO\�ORDP�����WR����SHUFHQW�VORSHV��HURGHG������������������������� 
2H$²2FNOH\�8UEDQ�ODQG�FRPSOH[����WR���SHUFHQW�VORSHV���������������������������� 
6W²6WRQHOLFN�ORDP��RFFDVLRQDOO\�IORRGHG������������������������������������������������������ 
6X²6WRQHOLFN�8UEDQ�ODQG�FRPSOH[��RFFDVLRQDOO\�IORRGHG���������������������������� 
:²:DWHU������������������������������������������������������������������������������������������������������ 

5HIHUHQFHV�������������������������������������������������������������������������������������������������������������� 
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+RZ�6RLO�6XUYH\V�$UH�0DGH
 
6RLO�VXUYH\V�DUH�PDGH�WR�SURYLGH�LQIRUPDWLRQ�DERXW�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV 
LQ�D�VSHFLILF�DUHD��7KH\�LQFOXGH�D�GHVFULSWLRQ�RI�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�DQG 
WKHLU�ORFDWLRQ�RQ�WKH�ODQGVFDSH�DQG�WDEOHV�WKDW�VKRZ�VRLO�SURSHUWLHV�DQG�OLPLWDWLRQV 
DIIHFWLQJ�YDULRXV�XVHV��6RLO�VFLHQWLVWV�REVHUYHG�WKH�VWHHSQHVV��OHQJWK��DQG�VKDSH�RI 
WKH�VORSHV��WKH�JHQHUDO�SDWWHUQ�RI�GUDLQDJH��WKH�NLQGV�RI�FURSV�DQG�QDWLYH�SODQWV��DQG 
WKH�NLQGV�RI�EHGURFN��7KH\�REVHUYHG�DQG�GHVFULEHG�PDQ\�VRLO�SURILOHV��$�VRLO�SURILOH�LV 
WKH�VHTXHQFH�RI�QDWXUDO�OD\HUV��RU�KRUL]RQV��LQ�D�VRLO��7KH�SURILOH�H[WHQGV�IURP�WKH 
VXUIDFH�GRZQ�LQWR�WKH�XQFRQVROLGDWHG�PDWHULDO�LQ�ZKLFK�WKH�VRLO�IRUPHG�RU�IURP�WKH 
VXUIDFH�GRZQ�WR�EHGURFN��7KH�XQFRQVROLGDWHG�PDWHULDO�LV�GHYRLG�RI�URRWV�DQG�RWKHU 
OLYLQJ�RUJDQLVPV�DQG�KDV�QRW�EHHQ�FKDQJHG�E\�RWKHU�ELRORJLFDO�DFWLYLW\� 

&XUUHQWO\��VRLOV�DUH�PDSSHG�DFFRUGLQJ�WR�WKH�ERXQGDULHV�RI�PDMRU�ODQG�UHVRXUFH�DUHDV 
�0/5$V���0/5$V�DUH�JHRJUDSKLFDOO\�DVVRFLDWHG�ODQG�UHVRXUFH�XQLWV�WKDW�VKDUH 
FRPPRQ�FKDUDFWHULVWLFV�UHODWHG�WR�SK\VLRJUDSK\��JHRORJ\��FOLPDWH��ZDWHU�UHVRXUFHV� 
VRLOV��ELRORJLFDO�UHVRXUFHV��DQG�ODQG�XVHV��86'$���������6RLO�VXUYH\�DUHDV�W\SLFDOO\ 
FRQVLVW�RI�SDUWV�RI�RQH�RU�PRUH�0/5$� 

7KH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�LQ�D�VXUYH\�DUHD�RFFXU�LQ�DQ�RUGHUO\�SDWWHUQ�WKDW�LV 
UHODWHG�WR�WKH�JHRORJ\��ODQGIRUPV��UHOLHI��FOLPDWH��DQG�QDWXUDO�YHJHWDWLRQ�RI�WKH�DUHD� 
(DFK�NLQG�RI�VRLO�DQG�PLVFHOODQHRXV�DUHD�LV�DVVRFLDWHG�ZLWK�D�SDUWLFXODU�NLQG�RI 
ODQGIRUP�RU�ZLWK�D�VHJPHQW�RI�WKH�ODQGIRUP��%\�REVHUYLQJ�WKH�VRLOV�DQG�PLVFHOODQHRXV 
DUHDV�LQ�WKH�VXUYH\�DUHD�DQG�UHODWLQJ�WKHLU�SRVLWLRQ�WR�VSHFLILF�VHJPHQWV�RI�WKH 
ODQGIRUP��D�VRLO�VFLHQWLVW�GHYHORSV�D�FRQFHSW��RU�PRGHO��RI�KRZ�WKH\�ZHUH�IRUPHG��7KXV� 
GXULQJ�PDSSLQJ��WKLV�PRGHO�HQDEOHV�WKH�VRLO�VFLHQWLVW�WR�SUHGLFW�ZLWK�D�FRQVLGHUDEOH 
GHJUHH�RI�DFFXUDF\�WKH�NLQG�RI�VRLO�RU�PLVFHOODQHRXV�DUHD�DW�D�VSHFLILF�ORFDWLRQ�RQ�WKH 
ODQGVFDSH� 

&RPPRQO\��LQGLYLGXDO�VRLOV�RQ�WKH�ODQGVFDSH�PHUJH�LQWR�RQH�DQRWKHU�DV�WKHLU 
FKDUDFWHULVWLFV�JUDGXDOO\�FKDQJH��7R�FRQVWUXFW�DQ�DFFXUDWH�VRLO�PDS��KRZHYHU��VRLO 
VFLHQWLVWV�PXVW�GHWHUPLQH�WKH�ERXQGDULHV�EHWZHHQ�WKH�VRLOV��7KH\�FDQ�REVHUYH�RQO\ 
D�OLPLWHG�QXPEHU�RI�VRLO�SURILOHV��1HYHUWKHOHVV��WKHVH�REVHUYDWLRQV��VXSSOHPHQWHG�E\ 
DQ�XQGHUVWDQGLQJ�RI�WKH�VRLO�YHJHWDWLRQ�ODQGVFDSH�UHODWLRQVKLS��DUH�VXIILFLHQW�WR�YHULI\ 
SUHGLFWLRQV�RI�WKH�NLQGV�RI�VRLO�LQ�DQ�DUHD�DQG�WR�GHWHUPLQH�WKH�ERXQGDULHV� 

6RLO�VFLHQWLVWV�UHFRUGHG�WKH�FKDUDFWHULVWLFV�RI�WKH�VRLO�SURILOHV�WKDW�WKH\�VWXGLHG��7KH\ 
QRWHG�VRLO�FRORU��WH[WXUH��VL]H�DQG�VKDSH�RI�VRLO�DJJUHJDWHV��NLQG�DQG�DPRXQW�RI�URFN 
IUDJPHQWV��GLVWULEXWLRQ�RI�SODQW�URRWV��UHDFWLRQ��DQG�RWKHU�IHDWXUHV�WKDW�HQDEOH�WKHP�WR 
LGHQWLI\�VRLOV��$IWHU�GHVFULELQJ�WKH�VRLOV�LQ�WKH�VXUYH\�DUHD�DQG�GHWHUPLQLQJ�WKHLU 
SURSHUWLHV��WKH�VRLO�VFLHQWLVWV�DVVLJQHG�WKH�VRLOV�WR�WD[RQRPLF�FODVVHV��XQLWV�� 
7D[RQRPLF�FODVVHV�DUH�FRQFHSWV��(DFK�WD[RQRPLF�FODVV�KDV�D�VHW�RI�VRLO 
FKDUDFWHULVWLFV�ZLWK�SUHFLVHO\�GHILQHG�OLPLWV��7KH�FODVVHV�DUH�XVHG�DV�D�EDVLV�IRU 
FRPSDULVRQ�WR�FODVVLI\�VRLOV�V\VWHPDWLFDOO\��6RLO�WD[RQRP\��WKH�V\VWHP�RI�WD[RQRPLF 
FODVVLILFDWLRQ�XVHG�LQ�WKH�8QLWHG�6WDWHV��LV�EDVHG�PDLQO\�RQ�WKH�NLQG�DQG�FKDUDFWHU�RI 
VRLO�SURSHUWLHV�DQG�WKH�DUUDQJHPHQW�RI�KRUL]RQV�ZLWKLQ�WKH�SURILOH��$IWHU�WKH�VRLO 
VFLHQWLVWV�FODVVLILHG�DQG�QDPHG�WKH�VRLOV�LQ�WKH�VXUYH\�DUHD��WKH\�FRPSDUHG�WKH 
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&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

LQGLYLGXDO�VRLOV�ZLWK�VLPLODU�VRLOV�LQ�WKH�VDPH�WD[RQRPLF�FODVV�LQ�RWKHU�DUHDV�VR�WKDW 
WKH\�FRXOG�FRQILUP�GDWD�DQG�DVVHPEOH�DGGLWLRQDO�GDWD�EDVHG�RQ�H[SHULHQFH�DQG 
UHVHDUFK� 

7KH�REMHFWLYH�RI�VRLO�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�SXUH�PDS�XQLW�FRPSRQHQWV��WKH 
REMHFWLYH�LV�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�ODQGIRUP�VHJPHQWV�WKDW�KDYH 
VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��(DFK�PDS�XQLW�LV�GHILQHG�E\�D�XQLTXH 
FRPELQDWLRQ�RI�VRLO�FRPSRQHQWV�DQG�RU�PLVFHOODQHRXV�DUHDV�LQ�SUHGLFWDEOH 
SURSRUWLRQV��6RPH�FRPSRQHQWV�PD\�EH�KLJKO\�FRQWUDVWLQJ�WR�WKH�RWKHU�FRPSRQHQWV�RI 
WKH�PDS�XQLW��7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�GLPLQLVKHV 
WKH�XVHIXOQHVV�RU�DFFXUDF\�RI�WKH�GDWD��7KH�GHOLQHDWLRQ�RI�VXFK�ODQGIRUPV�DQG 
ODQGIRUP�VHJPHQWV�RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�GHYHORSPHQW�RI 
UHVRXUFH�SODQV��,I�LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��RQVLWH�LQYHVWLJDWLRQ�LV 
QHHGHG�WR�GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV� 

6RLO�VFLHQWLVWV�PDNH�PDQ\�ILHOG�REVHUYDWLRQV�LQ�WKH�SURFHVV�RI�SURGXFLQJ�D�VRLO�PDS� 
7KH�IUHTXHQF\�RI�REVHUYDWLRQ�LV�GHSHQGHQW�XSRQ�VHYHUDO�IDFWRUV��LQFOXGLQJ�VFDOH�RI 
PDSSLQJ��LQWHQVLW\�RI�PDSSLQJ��GHVLJQ�RI�PDS�XQLWV��FRPSOH[LW\�RI�WKH�ODQGVFDSH��DQG 
H[SHULHQFH�RI�WKH�VRLO�VFLHQWLVW��2EVHUYDWLRQV�DUH�PDGH�WR�WHVW�DQG�UHILQH�WKH�VRLO� 
ODQGVFDSH�PRGHO�DQG�SUHGLFWLRQV�DQG�WR�YHULI\�WKH�FODVVLILFDWLRQ�RI�WKH�VRLOV�DW�VSHFLILF 
ORFDWLRQV��2QFH�WKH�VRLO�ODQGVFDSH�PRGHO�LV�UHILQHG��D�VLJQLILFDQWO\�VPDOOHU�QXPEHU�RI 
PHDVXUHPHQWV�RI�LQGLYLGXDO�VRLO�SURSHUWLHV�DUH�PDGH�DQG�UHFRUGHG��7KHVH 
PHDVXUHPHQWV�PD\�LQFOXGH�ILHOG�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�FRORU��GHSWK�WR 
EHGURFN��DQG�WH[WXUH��DQG�ODERUDWRU\�PHDVXUHPHQWV��VXFK�DV�WKRVH�IRU�FRQWHQW�RI 
VDQG��VLOW��FOD\��VDOW��DQG�RWKHU�FRPSRQHQWV��3URSHUWLHV�RI�HDFK�VRLO�W\SLFDOO\�YDU\�IURP 
RQH�SRLQW�WR�DQRWKHU�DFURVV�WKH�ODQGVFDSH� 

2EVHUYDWLRQV�IRU�PDS�XQLW�FRPSRQHQWV�DUH�DJJUHJDWHG�WR�GHYHORS�UDQJHV�RI 
FKDUDFWHULVWLFV�IRU�WKH�FRPSRQHQWV��7KH�DJJUHJDWHG�YDOXHV�DUH�SUHVHQWHG��'LUHFW 
PHDVXUHPHQWV�GR�QRW�H[LVW�IRU�HYHU\�SURSHUW\�SUHVHQWHG�IRU�HYHU\�PDS�XQLW 
FRPSRQHQW��9DOXHV�IRU�VRPH�SURSHUWLHV�DUH�HVWLPDWHG�IURP�FRPELQDWLRQV�RI�RWKHU 
SURSHUWLHV� 

:KLOH�D�VRLO�VXUYH\�LV�LQ�SURJUHVV��VDPSOHV�RI�VRPH�RI�WKH�VRLOV�LQ�WKH�DUHD�JHQHUDOO\ 
DUH�FROOHFWHG�IRU�ODERUDWRU\�DQDO\VHV�DQG�IRU�HQJLQHHULQJ�WHVWV��6RLO�VFLHQWLVWV�LQWHUSUHW 
WKH�GDWD�IURP�WKHVH�DQDO\VHV�DQG�WHVWV�DV�ZHOO�DV�WKH�ILHOG�REVHUYHG�FKDUDFWHULVWLFV 
DQG�WKH�VRLO�SURSHUWLHV�WR�GHWHUPLQH�WKH�H[SHFWHG�EHKDYLRU�RI�WKH�VRLOV�XQGHU�GLIIHUHQW 
XVHV��,QWHUSUHWDWLRQV�IRU�DOO�RI�WKH�VRLOV�DUH�ILHOG�WHVWHG�WKURXJK�REVHUYDWLRQ�RI�WKH�VRLOV 
LQ�GLIIHUHQW�XVHV�DQG�XQGHU�GLIIHUHQW�OHYHOV�RI�PDQDJHPHQW��6RPH�LQWHUSUHWDWLRQV�DUH 
PRGLILHG�WR�ILW�ORFDO�FRQGLWLRQV��DQG�VRPH�QHZ�LQWHUSUHWDWLRQV�DUH�GHYHORSHG�WR�PHHW 
ORFDO�QHHGV��'DWD�DUH�DVVHPEOHG�IURP�RWKHU�VRXUFHV��VXFK�DV�UHVHDUFK�LQIRUPDWLRQ� 
SURGXFWLRQ�UHFRUGV��DQG�ILHOG�H[SHULHQFH�RI�VSHFLDOLVWV��)RU�H[DPSOH��GDWD�RQ�FURS 
\LHOGV�XQGHU�GHILQHG�OHYHOV�RI�PDQDJHPHQW�DUH�DVVHPEOHG�IURP�IDUP�UHFRUGV�DQG�IURP 
ILHOG�RU�SORW�H[SHULPHQWV�RQ�WKH�VDPH�NLQGV�RI�VRLO� 

3UHGLFWLRQV�DERXW�VRLO�EHKDYLRU�DUH�EDVHG�QRW�RQO\�RQ�VRLO�SURSHUWLHV�EXW�DOVR�RQ�VXFK 
YDULDEOHV�DV�FOLPDWH�DQG�ELRORJLFDO�DFWLYLW\��6RLO�FRQGLWLRQV�DUH�SUHGLFWDEOH�RYHU�ORQJ 
SHULRGV�RI�WLPH��EXW�WKH\�DUH�QRW�SUHGLFWDEOH�IURP�\HDU�WR�\HDU��)RU�H[DPSOH��VRLO 
VFLHQWLVWV�FDQ�SUHGLFW�ZLWK�D�IDLUO\�KLJK�GHJUHH�RI�DFFXUDF\�WKDW�D�JLYHQ�VRLO�ZLOO�KDYH 
D�KLJK�ZDWHU�WDEOH�ZLWKLQ�FHUWDLQ�GHSWKV�LQ�PRVW�\HDUV��EXW�WKH\�FDQQRW�SUHGLFW�WKDW�D 
KLJK�ZDWHU�WDEOH�ZLOO�DOZD\V�EH�DW�D�VSHFLILF�OHYHO�LQ�WKH�VRLO�RQ�D�VSHFLILF�GDWH� 

$IWHU�VRLO�VFLHQWLVWV�ORFDWHG�DQG�LGHQWLILHG�WKH�VLJQLILFDQW�QDWXUDO�ERGLHV�RI�VRLO�LQ�WKH 
VXUYH\�DUHD��WKH\�GUHZ�WKH�ERXQGDULHV�RI�WKHVH�ERGLHV�RQ�DHULDO�SKRWRJUDSKV�DQG 
LGHQWLILHG�HDFK�DV�D�VSHFLILF�PDS�XQLW��$HULDO�SKRWRJUDSKV�VKRZ�WUHHV��EXLOGLQJV��ILHOGV� 
URDGV��DQG�ULYHUV��DOO�RI�ZKLFK�KHOS�LQ�ORFDWLQJ�ERXQGDULHV�DFFXUDWHO\� 
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6RLO�0DS
 

7KH�VRLO�PDS�VHFWLRQ�LQFOXGHV�WKH�VRLO�PDS�IRU�WKH�GHILQHG�DUHD�RI�LQWHUHVW��D�OLVW�RI�VRLO 
PDS�XQLWV�RQ�WKH�PDS�DQG�H[WHQW�RI�HDFK�PDS�XQLW��DQG�FDUWRJUDSKLF�V\PEROV 
GLVSOD\HG�RQ�WKH�PDS��$OVR�SUHVHQWHG�DUH�YDULRXV�PHWDGDWD�DERXW�GDWD�XVHG�WR 
SURGXFH�WKH�PDS��DQG�D�GHVFULSWLRQ�RI�HDFK�VRLO�PDS�XQLW� 
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&XVWRP�6RLO�5HVRXUFH�5HSRUW 

0DS�8QLW�/HJHQG 

0DS�8QLW�6\PERO 0DS�8QLW�1DPH $FUHV�LQ�$2, 3HUFHQW�RI�$2, 

)R(� )R[�JUDYHOO\�ORDP�����WR��� 
SHUFHQW�VORSHV��HURGHG 

��� ���� 

2H$ 2FNOH\�8UEDQ�ODQG�FRPSOH[����WR 
��SHUFHQW�VORSHV 

��� ���� 

6W 6WRQHOLFN�ORDP��RFFDVLRQDOO\ 
IORRGHG 

��� ����� 

6X 6WRQHOLFN�8UEDQ�ODQG�FRPSOH[� 
RFFDVLRQDOO\�IORRGHG 

���� ����� 

: :DWHU ��� ����� 

7RWDOV�IRU�$UHD�RI�,QWHUHVW ���� ������ 

/LFNLQJ�&RXQW\��2KLR��2+���� 

0DS�8QLW�'HVFULSWLRQV 
7KH�PDS�XQLWV�GHOLQHDWHG�RQ�WKH�GHWDLOHG�VRLO�PDSV�LQ�D�VRLO�VXUYH\�UHSUHVHQW�WKH�VRLOV 
RU�PLVFHOODQHRXV�DUHDV�LQ�WKH�VXUYH\�DUHD��7KH�PDS�XQLW�GHVFULSWLRQV��DORQJ�ZLWK�WKH 
PDSV��FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�FRPSRVLWLRQ�DQG�SURSHUWLHV�RI�D�XQLW� 

$�PDS�XQLW�GHOLQHDWLRQ�RQ�D�VRLO�PDS�UHSUHVHQWV�DQ�DUHD�GRPLQDWHG�E\�RQH�RU�PRUH 
PDMRU�NLQGV�RI�VRLO�RU�PLVFHOODQHRXV�DUHDV��$�PDS�XQLW�LV�LGHQWLILHG�DQG�QDPHG 
DFFRUGLQJ�WR�WKH�WD[RQRPLF�FODVVLILFDWLRQ�RI�WKH�GRPLQDQW�VRLOV��:LWKLQ�D�WD[RQRPLF 
FODVV�WKHUH�DUH�SUHFLVHO\�GHILQHG�OLPLWV�IRU�WKH�SURSHUWLHV�RI�WKH�VRLOV��2Q�WKH�ODQGVFDSH� 
KRZHYHU��WKH�VRLOV�DUH�QDWXUDO�SKHQRPHQD��DQG�WKH\�KDYH�WKH�FKDUDFWHULVWLF�YDULDELOLW\ 
RI�DOO�QDWXUDO�SKHQRPHQD��7KXV��WKH�UDQJH�RI�VRPH�REVHUYHG�SURSHUWLHV�PD\�H[WHQG 
EH\RQG�WKH�OLPLWV�GHILQHG�IRU�D�WD[RQRPLF�FODVV��$UHDV�RI�VRLOV�RI�D�VLQJOH�WD[RQRPLF 
FODVV�UDUHO\��LI�HYHU��FDQ�EH�PDSSHG�ZLWKRXW�LQFOXGLQJ�DUHDV�RI�RWKHU�WD[RQRPLF 
FODVVHV��&RQVHTXHQWO\��HYHU\�PDS�XQLW�LV�PDGH�XS�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV 
IRU�ZKLFK�LW�LV�QDPHG�DQG�VRPH�PLQRU�FRPSRQHQWV�WKDW�EHORQJ�WR�WD[RQRPLF�FODVVHV 
RWKHU�WKDQ�WKRVH�RI�WKH�PDMRU�VRLOV� 

0RVW�PLQRU�VRLOV�KDYH�SURSHUWLHV�VLPLODU�WR�WKRVH�RI�WKH�GRPLQDQW�VRLO�RU�VRLOV�LQ�WKH 
PDS�XQLW��DQG�WKXV�WKH\�GR�QRW�DIIHFW�XVH�DQG�PDQDJHPHQW��7KHVH�DUH�FDOOHG 
QRQFRQWUDVWLQJ��RU�VLPLODU��FRPSRQHQWV��7KH\�PD\�RU�PD\�QRW�EH�PHQWLRQHG�LQ�D 
SDUWLFXODU�PDS�XQLW�GHVFULSWLRQ��2WKHU�PLQRU�FRPSRQHQWV��KRZHYHU��KDYH�SURSHUWLHV 
DQG�EHKDYLRUDO�FKDUDFWHULVWLFV�GLYHUJHQW�HQRXJK�WR�DIIHFW�XVH�RU�WR�UHTXLUH�GLIIHUHQW 
PDQDJHPHQW��7KHVH�DUH�FDOOHG�FRQWUDVWLQJ��RU�GLVVLPLODU��FRPSRQHQWV��7KH\�JHQHUDOO\ 
DUH�LQ�VPDOO�DUHDV�DQG�FRXOG�QRW�EH�PDSSHG�VHSDUDWHO\�EHFDXVH�RI�WKH�VFDOH�XVHG� 
6RPH�VPDOO�DUHDV�RI�VWURQJO\�FRQWUDVWLQJ�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�LGHQWLILHG 
E\�D�VSHFLDO�V\PERO�RQ�WKH�PDSV��,I�LQFOXGHG�LQ�WKH�GDWDEDVH�IRU�D�JLYHQ�DUHD��WKH 
FRQWUDVWLQJ�PLQRU�FRPSRQHQWV�DUH�LGHQWLILHG�LQ�WKH�PDS�XQLW�GHVFULSWLRQV�DORQJ�ZLWK 
VRPH�FKDUDFWHULVWLFV�RI�HDFK��$�IHZ�DUHDV�RI�PLQRU�FRPSRQHQWV�PD\�QRW�KDYH�EHHQ 
REVHUYHG��DQG�FRQVHTXHQWO\�WKH\�DUH�QRW�PHQWLRQHG�LQ�WKH�GHVFULSWLRQV��HVSHFLDOO\ 
ZKHUH�WKH�SDWWHUQ�ZDV�VR�FRPSOH[�WKDW�LW�ZDV�LPSUDFWLFDO�WR�PDNH�HQRXJK�REVHUYDWLRQV 
WR�LGHQWLI\�DOO�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV�RQ�WKH�ODQGVFDSH� 

��
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7KH�SUHVHQFH�RI�PLQRU�FRPSRQHQWV�LQ�D�PDS�XQLW�LQ�QR�ZD\�GLPLQLVKHV�WKH�XVHIXOQHVV 
RU�DFFXUDF\�RI�WKH�GDWD��7KH�REMHFWLYH�RI�PDSSLQJ�LV�QRW�WR�GHOLQHDWH�SXUH�WD[RQRPLF 
FODVVHV�EXW�UDWKHU�WR�VHSDUDWH�WKH�ODQGVFDSH�LQWR�ODQGIRUPV�RU�ODQGIRUP�VHJPHQWV�WKDW 
KDYH�VLPLODU�XVH�DQG�PDQDJHPHQW�UHTXLUHPHQWV��7KH�GHOLQHDWLRQ�RI�VXFK�VHJPHQWV 
RQ�WKH�PDS�SURYLGHV�VXIILFLHQW�LQIRUPDWLRQ�IRU�WKH�GHYHORSPHQW�RI�UHVRXUFH�SODQV��,I 
LQWHQVLYH�XVH�RI�VPDOO�DUHDV�LV�SODQQHG��KRZHYHU��RQVLWH�LQYHVWLJDWLRQ�LV�QHHGHG�WR 
GHILQH�DQG�ORFDWH�WKH�VRLOV�DQG�PLVFHOODQHRXV�DUHDV� 

$Q�LGHQWLI\LQJ�V\PERO�SUHFHGHV�WKH�PDS�XQLW�QDPH�LQ�WKH�PDS�XQLW�GHVFULSWLRQV��(DFK 
GHVFULSWLRQ�LQFOXGHV�JHQHUDO�IDFWV�DERXW�WKH�XQLW�DQG�JLYHV�LPSRUWDQW�VRLO�SURSHUWLHV 
DQG�TXDOLWLHV� 

6RLOV�WKDW�KDYH�SURILOHV�WKDW�DUH�DOPRVW�DOLNH�PDNH�XS�D�VRLO�VHULHV��([FHSW�IRU 
GLIIHUHQFHV�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��DOO�WKH�VRLOV�RI�D�VHULHV�KDYH�PDMRU�KRUL]RQV 
WKDW�DUH�VLPLODU�LQ�FRPSRVLWLRQ��WKLFNQHVV��DQG�DUUDQJHPHQW� 

6RLOV�RI�RQH�VHULHV�FDQ�GLIIHU�LQ�WH[WXUH�RI�WKH�VXUIDFH�OD\HU��VORSH��VWRQLQHVV��VDOLQLW\� 
GHJUHH�RI�HURVLRQ��DQG�RWKHU�FKDUDFWHULVWLFV�WKDW�DIIHFW�WKHLU�XVH��2Q�WKH�EDVLV�RI�VXFK 
GLIIHUHQFHV��D�VRLO�VHULHV�LV�GLYLGHG�LQWR�VRLO�SKDVHV��0RVW�RI�WKH�DUHDV�VKRZQ�RQ�WKH 
GHWDLOHG�VRLO�PDSV�DUH�SKDVHV�RI�VRLO�VHULHV��7KH�QDPH�RI�D�VRLO�SKDVH�FRPPRQO\ 
LQGLFDWHV�D�IHDWXUH�WKDW�DIIHFWV�XVH�RU�PDQDJHPHQW��)RU�H[DPSOH��$OSKD�VLOW�ORDP��� 
WR���SHUFHQW�VORSHV��LV�D�SKDVH�RI�WKH�$OSKD�VHULHV� 

6RPH�PDS�XQLWV�DUH�PDGH�XS�RI�WZR�RU�PRUH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV� 
7KHVH�PDS�XQLWV�DUH�FRPSOH[HV��DVVRFLDWLRQV��RU�XQGLIIHUHQWLDWHG�JURXSV� 

$�FRPSOH[�FRQVLVWV�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�VXFK�DQ�LQWULFDWH 
SDWWHUQ�RU�LQ�VXFK�VPDOO�DUHDV�WKDW�WKH\�FDQQRW�EH�VKRZQ�VHSDUDWHO\�RQ�WKH�PDSV��7KH 
SDWWHUQ�DQG�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�VLPLODU�LQ�DOO 
DUHDV��$OSKD�%HWD�FRPSOH[����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH� 

$Q�DVVRFLDWLRQ�LV�PDGH�XS�RI�WZR�RU�PRUH�JHRJUDSKLFDOO\�DVVRFLDWHG�VRLOV�RU 
PLVFHOODQHRXV�DUHDV�WKDW�DUH�VKRZQ�DV�RQH�XQLW�RQ�WKH�PDSV��%HFDXVH�RI�SUHVHQW�RU 
DQWLFLSDWHG�XVHV�RI�WKH�PDS�XQLWV�LQ�WKH�VXUYH\�DUHD��LW�ZDV�QRW�FRQVLGHUHG�SUDFWLFDO 
RU�QHFHVVDU\�WR�PDS�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�VHSDUDWHO\��7KH�SDWWHUQ�DQG 
UHODWLYH�SURSRUWLRQ�RI�WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�DUH�VRPHZKDW�VLPLODU��$OSKD� 
%HWD�DVVRFLDWLRQ����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH� 

$Q�XQGLIIHUHQWLDWHG�JURXS�LV�PDGH�XS�RI�WZR�RU�PRUH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�WKDW 
FRXOG�EH�PDSSHG�LQGLYLGXDOO\�EXW�DUH�PDSSHG�DV�RQH�XQLW�EHFDXVH�VLPLODU 
LQWHUSUHWDWLRQV�FDQ�EH�PDGH�IRU�XVH�DQG�PDQDJHPHQW��7KH�SDWWHUQ�DQG�SURSRUWLRQ�RI 
WKH�VRLOV�RU�PLVFHOODQHRXV�DUHDV�LQ�D�PDSSHG�DUHD�DUH�QRW�XQLIRUP��$Q�DUHD�FDQ�EH 
PDGH�XS�RI�RQO\�RQH�RI�WKH�PDMRU�VRLOV�RU�PLVFHOODQHRXV�DUHDV��RU�LW�FDQ�EH�PDGH�XS 
RI�DOO�RI�WKHP��$OSKD�DQG�%HWD�VRLOV����WR���SHUFHQW�VORSHV��LV�DQ�H[DPSOH� 

6RPH�VXUYH\V�LQFOXGH�PLVFHOODQHRXV�DUHDV��6XFK�DUHDV�KDYH�OLWWOH�RU�QR�VRLO�PDWHULDO 
DQG�VXSSRUW�OLWWOH�RU�QR�YHJHWDWLRQ��5RFN�RXWFURS�LV�DQ�H[DPSOH� 

��
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/LFNLQJ�&RXQW\��2KLR
 

)R(�²)R[�JUDYHOO\�ORDP�����WR����SHUFHQW�VORSHV��HURGHG 

0DS�8QLW�6HWWLQJ 
1DWLRQDO�PDS�XQLW�V\PERO�� �T]�
 
(OHYDWLRQ�� ����WR�������IHHW
 
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
 
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
 
)URVW�IUHH�SHULRG�� ����WR�����GD\V
 
)DUPODQG�FODVVLILFDWLRQ�� 1RW�SULPH�IDUPODQG
 

0DS�8QLW�&RPSRVLWLRQ 
)R[�DQG�VLPLODU�VRLOV�� ����SHUFHQW 
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW� 

'HVFULSWLRQ�RI�)R[
 

6HWWLQJ
 
/DQGIRUP�� .DPHV��WHUUDFHV 
/DQGIRUP�SRVLWLRQ��WZR�GLPHQVLRQDO��� %DFNVORSH 
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 6LGH�VORSH��ULVHU 
'RZQ�VORSH�VKDSH�� /LQHDU��FRQYH[ 
$FURVV�VORSH�VKDSH�� /LQHDU��FRQYH[ 
3DUHQW�PDWHULDO�� &DOFDUHRXV��ZLVFRQVLQDQ�ORDP\�RXWZDVK�GHULYHG�IURP�OLPHVWRQH� 

VDQGVWRQH��DQG�VKDOH 

7\SLFDO�SURILOH 
+������WR���LQFKHV�� JUDYHOO\�ORDP
 
+������WR����LQFKHV�� JUDYHOO\�FOD\�ORDP
 
+�������WR����LQFKHV�� YHU\�JUDYHOO\�VDQG\�ORDP
 
+�������WR����LQFKHV�� YHU\�JUDYHOO\�VDQG
 

3URSHUWLHV�DQG�TXDOLWLHV 
6ORSH�� ���WR����SHUFHQW 
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV 
1DWXUDO�GUDLQDJH�FODVV�� :HOO�GUDLQHG 
5XQRII�FODVV�� +LJK 
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�KLJK�WR�KLJK 

������WR������LQ�KU� 
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV 
)UHTXHQF\�RI�IORRGLQJ�� 1RQH 
)UHTXHQF\�RI�SRQGLQJ�� 1RQH 
&DOFLXP�FDUERQDWH��PD[LPXP�LQ�SURILOH�� ���SHUFHQW 
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV� 

,QWHUSUHWLYH�JURXSV 
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG
 
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �H
 
+\GURORJLF�6RLO�*URXS�� %
 

��
 



&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

2H$²2FNOH\�8UEDQ�ODQG�FRPSOH[����WR���SHUFHQW�VORSHV 

0DS�8QLW�6HWWLQJ 
1DWLRQDO�PDS�XQLW�V\PERO�� �U��
 
(OHYDWLRQ�� ����WR�������IHHW
 
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
 
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
 
)URVW�IUHH�SHULRG�� ����WR�����GD\V
 
)DUPODQG�FODVVLILFDWLRQ�� 1RW�SULPH�IDUPODQG
 

0DS�8QLW�&RPSRVLWLRQ 
2FNOH\�DQG�VLPLODU�VRLOV�� ���SHUFHQW 
8UEDQ�ODQG�� ���SHUFHQW 
0LQRU�FRPSRQHQWV�� ���SHUFHQW 
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW� 

'HVFULSWLRQ�RI�2FNOH\
 

6HWWLQJ
 
/DQGIRUP�� )ODWV�RQ�WHUUDFHV 
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7UHDG 
'RZQ�VORSH�VKDSH�� /LQHDU 
$FURVV�VORSH�VKDSH�� /LQHDU 
3DUHQW�PDWHULDO�� 6LOW\�ORHVV�GHULYHG�IURP�LQWHUEHGGHG�VHGLPHQWDU\�URFN�RYHU 

FDOFDUHRXV��ZLVFRQVLQDQ�ORDP\�RXWZDVK�GHULYHG�IURP�LQWHUEHGGHG�VHGLPHQWDU\ 
URFN 

7\SLFDO�SURILOH 
+������WR����LQFKHV�� VLOW�ORDP
 
+�������WR����LQFKHV�� VLOW\�FOD\�ORDP
 
+�������WR����LQFKHV�� FOD\�ORDP
 
+�������WR����LQFKHV�� YHU\�JUDYHOO\�VDQG
 

3URSHUWLHV�DQG�TXDOLWLHV 
6ORSH�� ��WR���SHUFHQW 
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV 
1DWXUDO�GUDLQDJH�FODVV�� :HOO�GUDLQHG 
5XQRII�FODVV�� /RZ 
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�KLJK�WR�KLJK 

������WR������LQ�KU� 
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV 
)UHTXHQF\�RI�IORRGLQJ�� 1RQH 
)UHTXHQF\�RI�SRQGLQJ�� 1RQH 
&DOFLXP�FDUERQDWH��PD[LPXP�LQ�SURILOH�� ���SHUFHQW 
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV� 

0LQRU�&RPSRQHQWV
 

:HVWODQG
 
3HUFHQW�RI�PDS�XQLW�� ��SHUFHQW
 
/DQGIRUP�� 'UDZV
 

��
 



&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

6PDOO�GXPSV 
3HUFHQW�RI�PDS�XQLW�� ��SHUFHQW 

&XW�DQG�ILOOHG�DUHDV 
3HUFHQW�RI�PDS�XQLW�� ��SHUFHQW 

6OHHWK 
3HUFHQW�RI�PDS�XQLW�� ��SHUFHQW 

6W²6WRQHOLFN�ORDP��RFFDVLRQDOO\�IORRGHG 

0DS�8QLW�6HWWLQJ 
1DWLRQDO�PDS�XQLW�V\PERO�� �U�V
 
(OHYDWLRQ�� ����WR�����IHHW
 
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
 
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
 
)URVW�IUHH�SHULRG�� ����WR�����GD\V
 
)DUPODQG�FODVVLILFDWLRQ�� $OO�DUHDV�DUH�SULPH�IDUPODQG
 

0DS�8QLW�&RPSRVLWLRQ 
6WRQHOLFN�DQG�VLPLODU�VRLOV�� ����SHUFHQW 
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW� 

'HVFULSWLRQ�RI�6WRQHOLFN
 

6HWWLQJ
 
/DQGIRUP�� )ORRG�SODLQV 
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7DOI 
'RZQ�VORSH�VKDSH�� /LQHDU 
$FURVV�VORSH�VKDSH�� /LQHDU 
3DUHQW�PDWHULDO�� &DOFDUHRXV��UHFHQW�FRDUVH�ORDP\�DOOXYLXP�GHULYHG�IURP 

LQWHUEHGGHG�VHGLPHQWDU\�URFN 

7\SLFDO�SURILOH 
+������WR����LQFKHV�� ORDP 
+�������WR����LQFKHV�� VWUDWLILHG�JUDYHOO\�ORDP\�VDQG�WR�VLOW�ORDP 

3URSHUWLHV�DQG�TXDOLWLHV 
6ORSH�� ��WR���SHUFHQW 
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV 
1DWXUDO�GUDLQDJH�FODVV�� :HOO�GUDLQHG 
5XQRII�FODVV�� /RZ 
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�KLJK�WR�KLJK 

������WR������LQ�KU� 
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV 
)UHTXHQF\�RI�IORRGLQJ�� 2FFDVLRQDO 
)UHTXHQF\�RI�SRQGLQJ�� 1RQH 
&DOFLXP�FDUERQDWH��PD[LPXP�LQ�SURILOH�� ���SHUFHQW 
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV� 

��
 



&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

,QWHUSUHWLYH�JURXSV 
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��LUULJDWHG��� 1RQH�VSHFLILHG 
/DQG�FDSDELOLW\�FODVVLILFDWLRQ��QRQLUULJDWHG��� �Z 
+\GURORJLF�6RLO�*URXS�� % 

6X²6WRQHOLFN�8UEDQ�ODQG�FRPSOH[��RFFDVLRQDOO\�IORRGHG 

0DS�8QLW�6HWWLQJ 
1DWLRQDO�PDS�XQLW�V\PERO�� �U�W
 
(OHYDWLRQ�� ����WR�����IHHW
 
0HDQ�DQQXDO�SUHFLSLWDWLRQ�� ���WR����LQFKHV
 
0HDQ�DQQXDO�DLU�WHPSHUDWXUH�� ���WR����GHJUHHV�)
 
)URVW�IUHH�SHULRG�� ����WR�����GD\V
 
)DUPODQG�FODVVLILFDWLRQ�� 1RW�SULPH�IDUPODQG
 

0DS�8QLW�&RPSRVLWLRQ 
6WRQHOLFN�DQG�VLPLODU�VRLOV�� ���SHUFHQW 
8UEDQ�ODQG�� ���SHUFHQW 
0LQRU�FRPSRQHQWV�� ���SHUFHQW 
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW� 

'HVFULSWLRQ�RI�6WRQHOLFN
 

6HWWLQJ
 
/DQGIRUP�� )ORRG�SODLQV 
/DQGIRUP�SRVLWLRQ��WKUHH�GLPHQVLRQDO��� 7DOI 
'RZQ�VORSH�VKDSH�� /LQHDU 
$FURVV�VORSH�VKDSH�� /LQHDU 
3DUHQW�PDWHULDO�� &DOFDUHRXV��UHFHQW�FRDUVH�ORDP\�DOOXYLXP�GHULYHG�IURP 

LQWHUEHGGHG�VHGLPHQWDU\�URFN 

7\SLFDO�SURILOH 
+������WR����LQFKHV�� ORDP 
+�������WR����LQFKHV�� VWUDWLILHG�JUDYHOO\�ORDP\�VDQG�WR�VLOW�ORDP 

3URSHUWLHV�DQG�TXDOLWLHV 
6ORSH�� ��WR���SHUFHQW 
'HSWK�WR�UHVWULFWLYH�IHDWXUH�� 0RUH�WKDQ����LQFKHV 
1DWXUDO�GUDLQDJH�FODVV�� :HOO�GUDLQHG 
5XQRII�FODVV�� /RZ 
&DSDFLW\�RI�WKH�PRVW�OLPLWLQJ�OD\HU�WR�WUDQVPLW�ZDWHU��.VDW��� 0RGHUDWHO\�KLJK�WR�KLJK 

������WR������LQ�KU� 
'HSWK�WR�ZDWHU�WDEOH�� 0RUH�WKDQ����LQFKHV 
)UHTXHQF\�RI�IORRGLQJ�� 2FFDVLRQDO 
)UHTXHQF\�RI�SRQGLQJ�� 1RQH 
&DOFLXP�FDUERQDWH��PD[LPXP�LQ�SURILOH�� ���SHUFHQW 
$YDLODEOH�ZDWHU�VWRUDJH�LQ�SURILOH�� 0RGHUDWH��DERXW�����LQFKHV� 

'HVFULSWLRQ�RI�8UEDQ�/DQG
 

6HWWLQJ
 
/DQGIRUP�� )ORRG�SODLQV 

��
 



&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

0LQRU�&RPSRQHQWV 

2FNOH\ 
3HUFHQW�RI�PDS�XQLW�� ���SHUFHQW 

:²:DWHU 

0DS�8QLW�&RPSRVLWLRQ 
:DWHU�� ����SHUFHQW 
(VWLPDWHV�DUH�EDVHG�RQ�REVHUYDWLRQV��GHVFULSWLRQV��DQG�WUDQVHFWV�RI�WKH�PDSXQLW� 

��
 



5HIHUHQFHV
 
$PHULFDQ�$VVRFLDWLRQ�RI�6WDWH�+LJKZD\�DQG�7UDQVSRUWDWLRQ�2IILFLDOV��$$6+72�������� 
6WDQGDUG�VSHFLILFDWLRQV�IRU�WUDQVSRUWDWLRQ�PDWHULDOV�DQG�PHWKRGV�RI�VDPSOLQJ�DQG 
WHVWLQJ����WK�HGLWLRQ� 

$PHULFDQ�6RFLHW\�IRU�7HVWLQJ�DQG�0DWHULDOV��$670���������6WDQGDUG�FODVVLILFDWLRQ�RI 
VRLOV�IRU�HQJLQHHULQJ�SXUSRVHV��$670�6WDQGDUG�'�������� 

&RZDUGLQ��/�0���9��&DUWHU��)�&��*ROHW��DQG�(�7��/D5RH��������&ODVVLILFDWLRQ�RI 
ZHWODQGV�DQG�GHHS�ZDWHU�KDELWDWV�RI�WKH�8QLWHG�6WDWHV��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH 
):6�2%6������� 

)HGHUDO�5HJLVWHU��-XO\�����������&KDQJHV�LQ�K\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV� 

)HGHUDO�5HJLVWHU��6HSWHPEHU�����������+\GULF�VRLOV�RI�WKH�8QLWHG�6WDWHV� 

+XUW��*�:���DQG�/�0��9DVLODV��HGLWRUV��9HUVLRQ������������)LHOG�LQGLFDWRUV�RI�K\GULF�VRLOV 
LQ�WKH�8QLWHG�6WDWHV� 

1DWLRQDO�5HVHDUFK�&RXQFLO��������:HWODQGV��&KDUDFWHULVWLFV�DQG�ERXQGDULHV� 

6RLO�6XUYH\�'LYLVLRQ�6WDII��������6RLO�VXUYH\�PDQXDO��6RLO�&RQVHUYDWLRQ�6HUYLFH��8�6� 
'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN������KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV� 
GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B������ 

6RLO�6XUYH\�6WDII��������6RLO�WD[RQRP\��$�EDVLF�V\VWHP�RI�VRLO�FODVVLILFDWLRQ�IRU�PDNLQJ 
DQG�LQWHUSUHWLQJ�VRLO�VXUYH\V���QG�HGLWLRQ��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH� 
8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN�������KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO� 
QUFV�GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B������ 

6RLO�6XUYH\�6WDII��������.H\V�WR�VRLO�WD[RQRP\����WK�HGLWLRQ��8�6��'HSDUWPHQW�RI 
$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH���KWWS���ZZZ�QUFV�XVGD�JRY�ZSV� 
SRUWDO�QUFV�GHWDLO�QDWLRQDO�VRLOV�"FLG QUFV���S�B������ 

7LQHU��5�:���-U��������:HWODQGV�RI�'HODZDUH��8�6��)LVK�DQG�:LOGOLIH�6HUYLFH�DQG 
'HODZDUH�'HSDUWPHQW�RI�1DWXUDO�5HVRXUFHV�DQG�(QYLURQPHQWDO�&RQWURO��:HWODQGV 
6HFWLRQ� 

8QLWHG�6WDWHV�$UP\�&RUSV�RI�(QJLQHHUV��(QYLURQPHQWDO�/DERUDWRU\��������&RUSV�RI 
(QJLQHHUV�ZHWODQGV�GHOLQHDWLRQ�PDQXDO��:DWHUZD\V�([SHULPHQW�6WDWLRQ�7HFKQLFDO 
5HSRUW�<������ 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH� 
1DWLRQDO�IRUHVWU\�PDQXDO���KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�VRLOV� 
KRPH�"FLG QUFV���S�B������ 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH� 
1DWLRQDO�UDQJH�DQG�SDVWXUH�KDQGERRN��KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV� 
GHWDLO�QDWLRQDO�ODQGXVH�UDQJHSDVWXUH�"FLG VWHOSUGE������� 

��
 



&XVWRP�6RLO�5HVRXUFH�5HSRUW
 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH� 
1DWLRQDO�VRLO�VXUYH\�KDQGERRN��WLWOH�����9,���KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO� 
QUFV�GHWDLO�VRLOV�VFLHQWLVWV�"FLG QUFV���S�B������ 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��1DWXUDO�5HVRXUFHV�&RQVHUYDWLRQ�6HUYLFH� 
������/DQG�UHVRXUFH�UHJLRQV�DQG�PDMRU�ODQG�UHVRXUFH�DUHDV�RI�WKH�8QLWHG�6WDWHV��WKH 
&DULEEHDQ��DQG�WKH�3DFLILF�%DVLQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN����� 
KWWS���ZZZ�QUFV�XVGD�JRY�ZSV�SRUWDO�QUFV�GHWDLO�QDWLRQDO�VRLOV�" 
FLG QUFV���S�B������ 

8QLWHG�6WDWHV�'HSDUWPHQW�RI�$JULFXOWXUH��6RLO�&RQVHUYDWLRQ�6HUYLFH��������/DQG 
FDSDELOLW\�FODVVLILFDWLRQ��8�6��'HSDUWPHQW�RI�$JULFXOWXUH�+DQGERRN�������KWWS��� 
ZZZ�QUFV�XVGD�JRY�,QWHUQHW�)6(B'2&80(176�QUFV���S�B�������SGI 

��
 



NA
TI

ON
AL

 R
OA

D

LA
M

BS
 L

AN
E

Pe
rr

y
El

em
en

ta
ry

Sc
h

o
o

l

La
ke

wo
od

M
id

dl
e 

an
d

Hi
gh

 S
ch

oo
l

M
et

ho
di

st
Ch

ur
ch

 
pa

rk
in

g 
lo

t

Lic
kin

g 
Va

lle
y 

Ju
ni

or
 &

 S
en

io
r

Hi
gh

 S
ch

oo
l

Lic
kin

g 
Va

lle
y 

El
em

en
ta

ry
Sc

ho
ol

Pa
rk

in
g 

at
 s

ch
oo

l l
ot

s

Pa
rk

in
g 

at
tra

il 
he

ad
of

f S
R 

66
8

Pa
rk

in
g

ar
ea

 in
en

tra
nc

e
to

 P
re

se
rv

e

Pa
rk

in
g 

on
 e

as
t

sid
e 

of
Da

yto
n

Rd
.

Pa
rk

in
g 

at
 

HO
BA

CK
 P

AR
K

Pa
rk

in
g 

at
 

W
ild

wo
od

 a
nd

 
Bi

ce
nt

en
ni

al 
Pa

rk
s

Pa
rk

in
g 

ar
ea

s
of

f W
es

t M
ain

 S
t.

an
d 

Ch
er

ry
Va

lle
y 

Rd
.

  

  
 

 

   
 

 
           

 
 

 
 

 

  

JO
H

N
ST

O
W

N

JO
HN

ST
OW

N-
UT

IC
A 

W
ES

T 
BR

OA
DW

AY

G
R

A
N

V
IL

L
E

 

N
EW

A
R
K

W
ES

T 
M

AI
N 

ST
 

79
 

79
 

GR
AN

VI
LL

E 
ST

N 21ST ST 

COUNTRY CLUB DR 

SH
AR

ON
 VA

LL
EY

 R
D

PR
IC

E 
RO

AD
 

WELSH HILLS RD 

NA
TI

ON
AL

 R
OA

D 

NA
TI

ON
AL

 R
OA

D 

GO
OS

EP
ON

D 
RD

 

KING RD 

DAYTON ROAD 

SWANS ROAD 

H
A

N
O

V
E

R
 

P
A

T
A

S
K

A
L
A

 

A
L
E

X
A

N
D

R
IA

RA
CC

OO
N 

VA
LL

EY
 R

D 

L
U

R
A

Y
 

BU
CK

EY
E 

L A
KE

 

TH
E 

DA
VI

S-
SH

AI
HO

US
E 

JA
M

ES
 R

D 

OC
TA

GO
N

ST
AT

E 
PA

RK
 

J
A

C
K

S
O

N
T

O
W

N
 

V
A

N
A

T
T
A

 

79
 

FL
IN

T 
RI

DG
E 

ST
AT

E
M

EM
OR

IA
L 

&
 M

US
EU

M
 

M
AR

NE
 R

OA
D 

YM
CA

 
ST

AD
DE

NS
BR

ID
GE

 R
OA

D
LI

CK
IN

G 
RI

VE
R 

LI
CK

IN
G 

RI
VE

R 

RA
CC

OO
N 

CR
EE

K 

NORTH FORK LICKING RIVER 

EA
ST

 M
AI

N 
ST

 

T.J
. 

EV
AN

S 
PA

RK
 

>
hT

O 
W

ES
TE

RV
IL

LE
 

>
hT

O 
CO

LU
M

BU
S

>
hT

O 
RE

YN
OL

DS
BU

RG
 

NE
W

AR
K-

GR
AN

VI
LL

E 
RD

 

62
 

16
 

16
 

16
 

B
R

O
W

N
S

V
IL

L
E

 

HE
BR

ON
 S

TA
TE

FI
SH

 H
AT

CH
ER

Y 

TO UTICA ?h 

H
E

A
T

H

B
U

C
K

E
Y

E
 L

A
K

E
 

H
E

B
R

O
N

 

13
 

13
 

40
 TO

 Z
AN

ES
VI

LL
E 
?

 

BL
AC

K 
HA

ND
 S

TA
TE

NA
TU

RE
 P

RE
SE

RV
E 

TOBOSO 
ROAD TO

 D
RE

SD
EN
? 

PA
NH

AN
DL

E 
TR

AI
L/

RA
ILR

OA
D 

58
5 

RACCOON CREEK 

>hT
O LANCASTER 

>hTO SOMERSET 

H
 

66
8 66

8 

FL
IN

T 
RI

DG
E 

RO
AD

 

6.1 

4.9 

3.3 
2.4 

.9
 

.7 

0.7 

0.3

0.6 0.
6

0.5 

5.
2 

4.
2 

4.
7 

C-
TE

C 
- T

.J
. E

VA
NS

CA
RE

ER
 F

AC
IL

IT
Y 

T
O

B
O

S
O

 

1.4 

NORTHRIDGE RD 

HO
RN

S 
HI

LL
PA

RK
 

HE
AT

H 
CI

TY
W

AT
ER

 P
AR

K 

.5.5 

EV
AN

S
PA

TA
SK

AL
A

PA
RK

 

EV
AN

S 
HE

BR
ON

 P
AR

K 

EV
AN

S
W

IL
DW

OO
D

PA
RK

 

W
EA

TH
ER

VA
NE

 
PL

AY
HO

US
E 

YM
CA

 

BI
CE

NT
EN

NI
AL

PA
RK

 

W
EL

SH
 H

IL
LS

SC
HO

OL
 

FO
RR

Y
PR

ES
ER

VE
 

DE
NI

SO
N

UN
IV

ER
SI

TY
 

N
 

W
 

S 

E 

P 

FELUMLEE RD GRATIOT ROAD 

DA
W

ES
 

AR
BO

RE
TU

M
 

P 

JE
RS

EY

DO
UG

LA
S JO

HNSTO
WN-ALEX

ANDRIA 

SOUTH FO
RK LICKING RIVER 

CO
UR

T-
HO

US
E

SQ
UA

RE
 

LI
CK

IN
G 

M
EM

OR
IA

L
HO

SP
ITA

L 

M
OU

ND
BU

IL
DE

RS
ST

AT
E 

PA
RK

 

P 

Pa
rk

in
g 

on
 n

or
th

 e
nd

 o
f

M
or

ris
 o

ff 
E.

 M
ain

 S
t.

an
d 

at
 O

hi
o 

St
.

of
f S

ou
th

 2
nd

 S
t. 

CH
ER

RY
VA

LL
EY

LO
DG

E 

P 
P 

IR
VI

NG
-W

IC
K 

DR
IV

E 
/ 

DO
RS

EY
 M

IL
L 

RO
AD

 

CHERRY 

P 

NA
SA

SO
CC

ER
 F

IE
LD

S
BA

KE
R 

BL
VD

 

14
.3

 
JO

H
N

S
TO

W
N

 T
O

 N
E

W
A

R
K

.5
 

R
E

D
D

IN
G

TO
N

 R
O

A
D

 (N
E

W
A

R
K

)  
TO

 C
H

E
R

R
Y 

VA
LL

E
Y 

LO
D

G
E

 
3.

3 
C

H
E

R
R

Y 
VA

LL
E

Y 
LO

D
G

E
 T

O
 Y

M
C

A
2.

3 
YM

C
A

 T
O

 E
A

S
T 

M
A

IN
 S

TR
E

E
T

0.
7 

N
E

W
A

R
K

 C
A

M
P

U
S

 T
O

 J
. G

IL
B

E
R

T 
R

E
E

S
E

 B
R

ID
G

E
2.

1 
C

O
U

N
TR

Y 
C

LU
B

 D
R

 P
A

R
K

IN
G

 L
O

T 
TO

 G
O

O
S

E
P

O
N

D
0.

6 
B

R
A

N
C

H
 P

AT
H

 T
O

 B
A

K
E

R
 B

LV
D

0.
1 

C
A

M
P

U
S

 P
AT

H
 T

O
 L

E
FE

VR
E

 H
A

LL
0.

2 
C

A
M

P
U

S
 P

AT
H

 T
O

 P
O

N
D

S
1.

4 
E

VE
R

E
TT

 A
VE

N
U

E
 T

O
 M

A
N

N
IN

G
 S

TR
E

E
T 

5.
2 

PA
N

H
A

N
D

LE
 T

R
A

IL
 –

 N
E

W
A

R
K

 T
O

 M
A

R
N

E
4.

7 
PA

N
H

A
N

D
LE

 T
R

A
IL

 –
 M

A
R

N
E

 T
O

 F
E

LU
M

LE
E

 R
D

4.
2 

B
LA

C
K

H
A

N
D

 G
O

R
G

E
4.

5 
H

E
AT

H
 T

R
A

IL
S

 

44
.1

 
TO

TA
L 

TR
A

IL
 M

IL
E

S
 

Ap
pr

ox
im

at
e 

M
ile

ag
es

 
Ab

ou
t t

he
 L

ic
ki

ng
 C

ou
nt

yT
ra

ils
 A

llia
nc

e 

SE
E 

N
EW

AR
K 

D
ET

AI
LS

 
O

PP
O

SI
TE

 S
ID

E 

Ph
on

e 
N

um
be

rs
E

M
E

R
G

E
N

C
Y

 /
 P

O
L
IC

E
 

9
1
1
 

LI
C

K
IN

G
 M

E
M

O
R

IA
L 

H
O

S
P

IT
A

L 
74

0/
34

8-
40

00
C

IT
Y

 o
f N

E
W

A
R

K
 M

A
IN

TE
N

A
N

C
E

 
74

0/
67

0-
77

88
C

O
U

N
TY

 M
A

IN
TE

N
A

N
C

E
 

74
0/

58
7-

25
35

 

En
jo

ye
d 

by
 th

ou
sa

nd
s 

of
 v

is
ito

rs
 o

f a
ll 

ag
es

 e
ac

h 
ye

ar
, t

he
 L

ic
ki

ng
 C

ou
nt

y 
Tr

ai
l s

ys
te

m
 is

 a
 

be
au

tif
ul

, s
ce

ni
c 

bi
ke

 tr
ai

l –
 a

nd
 m

or
e!

 T
he

 tr
ai

ls
 p

ro
vi

de
 fu

n 
op

po
rtu

ni
tie

s 
fo

r b
ik

in
g,

 w
al

ki
ng

,
ro

lle
rb

la
di

ng
, j

og
gi

ng
, a

nd
 n

at
ur

e 
ob

se
rv

at
io

n.
 T

ra
ve

rs
in

g 
ov

er
 4

4 
m

ile
s 

of
 p

ic
tu

re
sq

ue
va

lle
ys

, v
illa

ge
s 

an
d 

to
w

ns
 in

 L
ic

ki
ng

 C
ou

nt
y,

 th
e 

tra
ils

 a
re

 a
 w

on
de

rfu
l r

es
ou

rc
e 

fo
r r

es
id

en
ts

 
an

d 
vi

si
to

rs
. T

he
 L

ic
ki

ng
 C

ou
nt

y 
Tr

ai
ls

 p
ro

m
ot

e 
he

al
th

, w
el

ln
es

s,
 e

co
no

m
ic

 d
ev

el
op

m
en

t, 
tra

ns
po

rta
tio

n,
 e

du
ca

tio
n,

 re
cr

ea
tio

n 
an

d 
th

e 
na

tu
ra

l e
nv

iro
nm

en
t.

Th
e 

Li
ck

in
g 

C
ou

nt
y 

Tr
ai

ls
 A

llia
nc

e 
is

 a
 v

ol
un

te
er

 g
ro

up
 c

om
m

itt
ed

 to
 p

ro
m

ot
in

g 
an

d 
pr

es
er

vi
ng

 
th

is
 v

al
ua

bl
e 

co
m

m
un

ity
 a

ss
et

. P
le

as
e 

jo
in

 u
s 

in
 p

re
se

rv
in

g 
ou

r p
at

hw
ay

s 
an

d 
co

nn
ec

tin
g

ou
r c

om
m

un
ity

! J
oi

n 
th

e 
Al

lia
nc

e 
to

da
y,

 o
rg

an
iz

e 
an

 e
ve

nt
 to

 s
up

po
rt 

ou
r t

ra
ils

, o
r m

ak
e 

a 
gi

ft 
to

 th
e 

Li
ck

in
g 

C
ou

nt
y 

Tr
ai

ls
 F

un
d.

 

Fo
r 

m
o

re
 in

fo
rm

at
io

n,
 c

al
l 7

40
.3

49
.3

86
3.

M
AN

NI
NG

 S
T

NE
W

AR
K 

RO
TA

RY
 

AC
CE

SS
IB

LE
 P

LA
YG

RO
UN

D
OS

UN
/

CO
TC

LI
CK

IN
G 

CO
. 

AI
RP

OR
T 

He
at

h 
Hi

gh
Sc

ho
ol

an
d 

M
id

dl
e

Sc
ho

ol
 

VALLE
Y R

D 

P 

P 
P 

P 

P 

P 

P 

P 

16
1 

CO
NC

OR
D 

RD
 

CO
SH

OC
TO

N 
ST

 

MINK ST 

DO
UG

LA
S 

AV
E

JE
RS

EY
 ST

 

SP
OR

TS
M

AN
 

CL
UB

 R
D 

OREG
ON ST

WILL
IAMS STMAIN ST 

Or
eg

on
El

em
en

ta
ry

Sc
ho

ol
 Ad

am
s

Jr.
 H

ig
h

Sc
ho

ol
 

Se
ar

fo
ss

El
em

en
ta

ry
Sc

ho
ol Jo
hn

st
ow

n
Hi

gh
 S

ch
oo

l

JO
H

N
S

TO
W

N
 

Pa
rk

in
g 

at
 n

or
th

 
en

d 
of

 J
er

se
y 

an
d

Do
ug

las
 S

tre
et

s 

A
LE

XA
N

D
R

IA

GR
AN

VI
LL

E 
ST

 

LIBERTY ST 

MILL
 S

T 

BEECHWOOD DR 

M
AI

N 
ST

 

MOUNTS RD NW 

PPa
rk

in
g 

at
no

rth
 e

nd
of

 D
ep

ot
 S

t. 

Al
ex

an
dr

ia
El

em
en

ta
ry

Sc
ho

ol
 

DEPOT ST 

37
 

NORTHRIDGE RD 

P 

P 

PP 

R A
CC

OO
N 

CR
EE

K 

66
8 

16
 

58
5 

66
8 

70
 

79 79
 

13
 

70
 

70
 

40
 

40
 

14
6 

16
 

37
 

37
 

37
 

16
1 

66
1 

P 

RA
CC

OO
N

VA
LL

EY
 P

AR
K 

LO
BD

EL
L 

RE
SE

RV
E 

MOUNTS RD 

LI
CK

IN
G 

CO
UN

TY
PA

RK
 D

IS
TR

IC
T 

OF
FI

CE

IN
FI

RM
AR

Y 
M

OU
ND

 P
AR

K 

RI
VE

RV
IE

W
 P

RE
SE

RV
E

LIN
NVILL

E R
D 

TA
FT

 R
ES

ER
VE

 A
ND

 
W

IL
LI

AM
 C

. K
RA

NE
R

NA
TU

RE
 C

EN
TE

R

L
IN

N
V

IL
L
E

 

P 

CI
TY

HA
LL

 

HE
AT

H-
NE

W
AR

K
LI

CK
IN

G 
CO

UN
TY

PO
RT

 A
UT

HO
RI

TY
 

LI
CK

IN
G 

CO
UN

TY
AI

RP
OR

T 

HE
AT

H 
RD

 
DO

RS
EY

 M
IL

L 
RD

 

IR
VI

NG
 W

IC
K 

DR
IV

E 

S 30TH ST 

HO
PE

WEL
L D

R 

LI
CK

IN
G

VI
EW

 D
R 

Pa
rk

in
g 

at
 H

OB
AC

K 
PA

RK
Ac

ce
ss

 fr
om

 D
or

se
y 

M
ill 

Rd
 

P 
FO

RR
Y

PR
ES

ER
VE

HE
AT

H 
HI

GH
 

SC
HO

OL
 &

 
M

ID
DL

E 
SC

HO
OL

 

GA
RF

IE
LD

EL
EM

EN
TA

RY
 

DA
VI

S-
SH

AI
 H

OU
SE

CEN
TR

AL P
KW

Y 

RI
VE

R 
OA

KS
 D

RLIC
KI

NG
 V

IE
W

 D
R 

H
E

AT
H

 

HE
AT

H
W

AT
ER

 P
AR

K 

IR
VI

NG
 W

IC
K 

DR
IV

E 

79
 

2.0
 

.9
 

Be
nc

he
s 

at
 th

e 
J.

 G
ilb

er
t R

ee
se

 B
rid

ge
so

ut
h 

of
 N

ew
ar

k 
Ca

m
pu

s 
pa

th
 

Vi
ew

 a
lo

ng
 th

e 
Ra

cc
on

 C
re

ek
 a

re
a 

LAKE DR 

Ga
llm

an
 B

rid
ge

 a
t C

he
rry

 V
all

ey
 R

oa
d 

Tu
nn

el
 a

t L
ick

in
g 

Vi
ew

 D
riv

e 

LE
G

E
N

D

IN
TE

RS
TA

TE
 H

IG
HW

AY

U.
S.

 H
IG

HW
AY

ST
AT

E 
HI

GH
W

AY

CO
UN

TY
/T

OW
NS

HI
P

BI
KE

 T
RA

IL

FU
TU

RE
 B

IK
E 

TR
AI

L

CI
TI

ES
/T

OW
NS

W
AT

ER
W

AY
S 

PA
RK

IN
G 

AR
EA

SI
TE

S 
OF

 IN
TE

RE
ST

BR
ID

GE

TU
NN

EL

HO
SP

IT
AL

SC
HO

OL

NA
TU

RA
L 

AR
EA

AN
D/

OR
 P

AR
K

AI
RP

OR
T 

HP 

GR
UM

MS 
LA

NE
 

FR
ED

ER
IC

K 
R.

 R
EE

SE
W

IL
DL

IF
E 

SA
NC

TU
AR

Y 

DU
TC

H 
LA

NE
M

OR
RI

S 
W

OO
DS

ST
AT

E 
NA

TU
RE

PR
ES

ER
VE

 

31
0 

31
0 

TY
LE

R
PO

W
EL

L
PR

ES
ER

VE
 

LI
CK

IN
G 

CO
.

PO
RT

 A
UT

HO
RI

TY
 

KELLER FA
YE

 

COFFMAN 



   
   

   
   

   
   

   
   

   

  

GRANVILL
E R

D 

COUNTRY CLUB DR 

E 
CH

UR
CH

 S
T 

GR
AN

VI
LL

E 
ST

 

LO
CU

ST 
ST CO

UR
T

HO
US

E 

OC
TA

GO
N 

ST
AT

E 
PA

RK

M
OU

ND
BU

IL
DE

RS
CO

UN
TR

Y 
CL

UB
 

S 30TH ST 

M
OU

ND
BU

IL
DE

RS
ST

AT
E 

PA
RK

 

OS
U-

NE
W

AR
K

CO
TC

 C
AM

PU
S 

W
ES

T C
HU

RC
H 

ST
 

CH
ER

RY
 V

AL
LE

Y 
LO

DG
E 

YM
CA

 

CE
DA

R 
RU

N 
RD

 

H

 11TH ST W
HI

TE
 A

TH
LE

TIC
 F

IE
LD

 

BA
KE

R 
BL

VD
 

LE
VI

N 
PA

RK
 

SOUTH FORK LICKING RIVER 

M
OU

ND
 C

IT
Y

LI
TT

LE
 L

EA
GU

E
PA

RK
 

DE
NM

AN
PA

RK
 

EV
ER

ET
T 

PA
RK

 

CE
DA

R 
HI

LL
CE

M
ET

ER
Y 

ED
W

AR
DS

 F
IEL

D
BA

BE
 R

UT
H 

PA
RK

 

LI
CK

IN
G 

RI
VE

R 

T.
J.

 E
VA

NS
FA

M
IL

Y 
PA

RK
 

N
E

W
A

R
K

 

CI
TY BL

DG
CO

UN
TY

AD
M

N 
BL

DG

NO
RT

H 
NE

W
AR

K
LI

TT
LE

LE
AG

UE
 

NE
W

AR
K 

AR
EA

SO
CC

ER
 A

SS
OC

 

2.
4

 

0.7 

0.7 

0.6 

0.3 

0.5 

0.
6

 

0.
9

 

1.
4 

LOG POND DIVERSION 

SH
AR

ON
 V

AL
LE

Y 
RD

JE
FF

ER
SO

N 
ST

HO
RN

S 
HI

LL
PA

RK
 

HORNS HILL RD 

OH
IO

 S
T 

0.
2

 

FL
OR

Y
PA

RK
 

WOODS AVE 

LO
U 

AN
D 

GI
B 

RE
ES

E 
IC

E 
AR

EN
A 

EV
AN

S
BA

SK
ET

BA
LL

CO
UR

TS
 

0.4 

0.
2

0.
4

0.2 

.5
 

0.
5 

NE
W

AR
K 

RO
TA

RY
 C

LU
B 

PA
VI

LI
ON

 &
 P

LA
YG

RO
UN

D
Pi

cn
ic 

sh
el

te
r/ 

re
st

ro
om

s 
/ d

rin
kin

g 
fo

un
ta

in
 / 

ac
ce

ss
ib

le
 p

lay
gr

ou
nd

 

Lib
er

ty
M

id
dl

e
Sc

ho
ol

Le
ge

nd
El

em
en

ta
ry

Sc
ho

ol

Be
n 

Fr
an

kli
n

El
em

en
ta

ry
Sc

ho
ol

 

T. 
J.

 E
VA

NS
 

AT
HL

ET
IC

 
CO

M
PL

EX
 

W
ils

on
M

id
dl

e
Sc

ho
ol

M
cG

uf
fe

y
El

em
en

ta
ry

Sc
ho

ol
 

Ne
wa

rk
Ca

th
ol

ic
Hi

gh
Sc

ho
ol

 

W
oo

ds
id

e
Di

gi
ta

l A
ca

de
m

y 

Su
pp

or
t t

he
 L

ic
ki

ng
 C

ou
nt

y 
Tr

ai
ls

!
Yo

ur
 ta

x-
de

du
ct

ib
le

 d
on

at
io

n 
w

ill 
he

lp
 p

re
se

rv
e 

th
is

 tr
ea

su
re

d 
re

so
ur

ce
, e

ns
ur

in
g 

th
at

 th
e 

Li
ck

in
g 

C
ou

nt
y 

Tr
ai

ls
 c

on
tin

ue
 to

 c
on

ne
ct

 o
ur

 c
om

m
un

ity
 fo

r m
an

y 
ge

ne
ra

tio
ns

 to
 c

om
e.

C
on

tri
bu

tio
n 

am
ou

nt
 $

Yo
ur

 n
am

e 
 

 
 

 
C

om
pa

ny
 n

am
e 

Ad
dr

es
s

C
ity

 
St

at
e 

Zi
p 

Te
le

ph
on

e 
Em

ai
l

Pl
ea

se
 m

ak
e 

ch
ec

ks
 p

ay
ab

le
 to

 th
e 

Li
ck

in
g 

C
ou

nt
y 

Fo
un

da
tio

n,
 P.

O
. B

ox
 4

21
2,

 N
ew

ar
k 

O
H

 4
30

58
-4

21
2 

Licking County 
Recreational Trails 
Connectng our community! 

TRAIL MAP 

Revised December 2010 

Li
nk

s 
to

 M
un

ic
ip

al
itie

s 
an

d 
O

th
er

 P
ar

tn
er

s 
Vi

lla
ge

 o
f A

le
xa

nd
ria

 
ww

w.
al

ex
an

dr
ia

oh
.o

rg

Bl
ac

kh
an

d 
Go

rg
e 

(O
DN

R)
 

ww
w.

dn
r.s

ta
te

.o
h.

us

Vi
lla

ge
 o

f G
ra

nv
ill

e 
ww

w.
gr

an
vi

lle
.o

h.
us

Gr
ea

te
r L

ic
kin

g 
Co

un
ty

Co
nv

en
tio

n 
&

 V
is

ito
rs

 B
ur

ea
u 

ww
w.

lc
cv

b.
co

m
 

Ci
ty

 o
f H

ea
th

 
ww

w.
he

at
ho

hi
o.

go
v

Vi
lla

ge
 o

f J
oh

ns
to

wn
 

ww
w.

vi
lla

ge
of

jo
hn

st
ow

n.
or

g

Li
ck

in
g 

Co
un

ty
 P

ar
k 

Di
st

ric
t 

ww
w.

lic
kin

gp
ar

kd
is

tri
ct

.c
om

Li
ck

in
g 

Co
un

ty
 Tr

ai
ls

 A
lli

an
ce

 
ww

w.
lic

kin
gc

ou
nt

yt
ra

ils
.c

om

Ci
ty

 o
f N

ew
ar

k 
ww

w.
ne

wa
rk

oh
io

.n
et

 

LE
 F

EV
RE

HA
LL

 

AD
EN

A
HA

LL
 

FO
UN

DE
RS

HA
LL

HO
PE

W
EL

L
HA

LL
 

COUNTRY CLUB DRIVE 

AM
PH

IT
HE

AT
ER

TH
E 

OH
IO

 S
TA

TE
 U

NI
VE

RS
IT

Y 
at

 N
EW

AR
K

CE
NT

RA
L 

OH
IO

 T
EC

HN
IC

AL
 C

OL
LE

GE

GR
AN

VI
LL

E 
RD

SH
AR

ON
 V

AL
LE

Y 
RD

W
AR

NE
R

LI
BR

AR
Y 

RE
ES

E
CE

NT
ER

 

P 

P 

P 

79
 

79
 

79

NORTH CEDAR ST 

AR
LI

NG
TO

N 
AV

E 

M
AN

NI
NG

 S
T 

Bl
es

se
d 

Sa
cr

am
en

t
Sc

ho
ol 

Ca
rs

on
 E

lem
en

tar
y S

ch
oo

l

TO
 H

AN
OV

ER
 ?

 

P 

EA
ST

 M
AI

N 
ST

 

PA
NH

AN
DL

E 
TR

AI
L 

P 

P

EV
ER

ET
T 

AV
EN

UE
 

PE
NN

 R
R

ST
AT

IO
N 

W
AL

NU
T 

ST
 

S 2ND ST 

13
 

13
 

M
AN

NI
NG

 S
T

MAPLE AVE

SI
SA

L 
ST

 

HUDSON AVE 

EL
IZA

BE
TH

 S
T 

16
 

16
 

S 3RD ST 

LIC
KIN

G 
CO

UN
TY

PU
BL

IC
 LI

BR
AR

Y

St
. F

ra
nc

is 
de

 S
ale

s
Sc

ho
ol

 

CE
DA

R 
RU

N 
RD

 

ID
LE

W
IL

DE
 A

VE
 

M
AH

OL
M

 A
VE

 

GREENWAVE DR 

Ch
er

ry
 V

all
ey

El
em

en
ta

ry
Sc

ho
ol

 

Ne
wa

rk
 H

ig
h

Sc
ho

ol
 

M
AR

KE
T 

ST

W
 C

HU
RC

H 
ST

W
 C

HU
RC

H 
ST

 

S 4TH ST 

S 1ST ST 

W
ES

T 
M

AI
N 

ST
 

S 21ST ST N 21ST ST 

W
ES

T 
M

AI
N 

ST
 

W
ES

T 
M

AI
N 

ST
 

S 2ND ST 

P 

P 
P 

P 

P 

S 35TH ST 

N 30TH ST 

RA
CC

OO
N 

CR
EE

K 

EV
AN

S
BA

SK
ET

BA
LL

CO
UR

TS

 11TH ST 

M
OU

LL
 S

T

MT VERNON RD 

W
AT

ER
W

OR
KS

 R
D

DE
O 

DR
 

M
YR

TL
E 

AV
E

GO
OS

EP
ON

D 
RD

 

N 21ST ST 

Jo
hn

ny
 C

le
m

El
em

en
ta

ry
 S

ch
oo

l 

LI
CK

IN
G 

M
EM

OR
IA

L
HO

SP
ITA

L 

P 

P 

P 

CH
ER

RY
 V

AL
LE

Y 
RD

 

CHER
RY V

ALLE
Y R

D 

RE
DD

IN
GT

ON
 R

D

JA
M

ES
 R

D 

THORNWOOD DR 

TO
 JO

HNSTO
WN

NE
W

AR
K-

GR
AN

VI
LL

E 
RD

 

W
el

sh
 H

ills
 S

ch
oo

l 

P 

KING RD 

S MORRIS ST

TH
E 

W
OR

KS

He
rit

ag
e

M
idd

le 
Sc

ho
ol 

16
 

LIC
KIN

G RIVE
R 

NORTH FORK LICKING RIVER 

LI
CK

IN
G 

CO
UN

TY
CO

NV
EN

TI
ON

 &
VI

SI
TO

RS
 B

UR
EA

U

HULL ST 

N 23RD ST 

HO
LL

AN
DE

R 
PO

OL
 

HOLLANDER ST 

T
R

A
IL

 U
S

E
R

 R
E

C
O

M
M

E
N

D
A

T
IO

N
S

B
E

 C
O

U
R

TE
O

U
S

. A
ll 

tra
il 

us
er

s 
sh

ou
ld

 b
e 

re
sp

ec
tfu

l o
f o

th
er

 u
se

rs
.

D
O

 N
O

T 
S

P
E

E
D

. P
le

as
e 

do
 n

ot
 e

xc
ee

d 
15

 m
ph

 o
n 

th
e 

tra
il.

K
E

E
P

 R
IG

H
T.

 S
ta

y 
as

 n
ea

r t
o 

th
e 

rig
ht

 s
id

e 
of

 th
e 

tra
il 

as
 is

 s
af

e
ex

ce
pt

 w
he

n 
pa

ss
in

g 
an

ot
he

r u
se

r.
P

A
S

S
 O

N
 L

E
F

T.
 G

iv
e 

an
 a

ud
ib

le
 s

ig
na

l w
el

l i
n 

ad
va

nc
e,

 a
nd

pa
ss

 o
th

er
s 

go
in

g 
in

 y
ou

r d
ire

ct
io

n 
on

 th
ei

r l
ef

t.
D

O
 N

O
T 

B
LO

C
K

 T
H

E
 T

R
A

IL
. W

he
n 

w
al

ki
ng

 a
 p

et
 o

r i
n 

a 
gr

ou
p,

st
ay

 o
n 

th
e 

rig
ht

 h
al

f o
f t

he
 tr

ai
l. 

G
ro

up
s 

sh
ou

ld
 fo

llo
w

 in
 s

in
gl

e 
fil

e.
Y

IE
LD

 W
H

E
N

 E
N

TE
R

IN
G

 O
R

 C
R

O
S

S
IN

G
. W

he
n 

en
te

rin
g 

or
 c

ro
ss

in
g

a 
tra

il 
at

 in
te

rs
ec

tio
ns

, y
ie

ld
 to

 th
e 

tra
ffi

c 
on

 th
e 

cr
os

s 
tra

il 
or

 ro
ad

.
K

E
E

P
 D

O
G

S
 L

E
A

S
H

E
D

. C
on

tro
l y

ou
r p

et
 w

hi
le

 u
si

ng
 th

e 
tra

il.
 P

le
as

e 
cl

ea
n 

up
 a

fte
r y

ou
r p

et
.

H
E

LP
 K

E
E

P
 T

H
E

 T
R

A
IL

S
 C

LE
A

N
 A

N
D

 S
A

FE
. D

o 
no

t l
itt

er
. R

ep
or

t a
ny

 a
ct

s 
of

 v
an

da
lis

m
.

W
E

A
R

 A
 H

E
LM

E
T.

 B
ik

er
s 

an
d 

sk
at

er
s 

sh
ou

ld
 w

ea
r a

 h
el

m
et

.
C

A
R

R
Y

 A
 C

E
LL

 P
H

O
N

E
. B

e 
su

re
 to

 b
rin

g 
a 

ce
ll 

ph
on

e,
 id

en
tif

ic
at

io
n,

 e
tc

.
B

E
 A

W
A

R
E

. K
ee

p 
al

er
t t

o 
ot

he
r u

se
rs

 w
ho

 m
ay

 p
as

s 
yo

u.
 B

e 
pr

ed
ic

ta
bl

e 
in

 y
ou

r 
w

al
ki

ng
, j

og
gi

ng
, o

r b
ik

in
g 

to
 a

vo
id

 c
ol

lis
io

ns
. A

dj
us

t t
he

 v
ol

um
e 

on
 p

or
ta

bl
e

m
us

ic
 d

ev
ic

es
 s

o 
yo

u 
ca

n 
m

on
ito

r a
ct

iv
iti

es
 a

ro
un

d 
yo

u.
 

Am
ph

ith
ea

tre
 a

t t
he

 N
ew

ar
k 

Ca
m

pu
s 

Tr
ail

 e
nt

ra
nc

e 
at

Irv
in

g-
W

ick
 a

nd
 

La
ke

 D
riv

e 

Sp
rn

gt
im

e 
sc

en
e 

in
 N

ew
ar

k 
tra

il 
ar

ea
 

RE
ES

E 
FA

M
ILY

FA
RM

 P
AR

K

Tu
nn

el
 a

t G
ra

nv
ille

 S
tre

et

Pr
in

te
d 

on
 F

SC
 (F

or
es

t S
te

wa
rd

sh
ip

 C
ou

nc
il)

 c
er

tif
ie

d 
pa

pe
r 

LE
G

E
N

D

IN
TE

RS
TA

TE
 H

IG
HW

AY

U.
S.

 H
IG

HW
AY

ST
AT

E 
HI

GH
W

AY

CO
UN

TY
/T

OW
NS

HI
P

BI
KE

 T
RA

IL

FU
TU

RE
 B

IK
E 

TR
AI

L

CI
TI

ES
/T

OW
NS

W
AT

ER
W

AY
S 

PA
RK

IN
G 

AR
EA

SI
TE

S 
OF

 IN
TE

RE
ST

BR
ID

GE

TU
NN

EL

HO
SP

IT
AL

SC
HO

OL

NA
TU

RA
L 

AR
EA

AN
D/

OR
 P

AR
K

AI
RP

OR
T 

HP 



 

 

 
 

 Draft 404(b)(1) EVALUATION 



DRAFT  SECTION 404(b)(1) EVALUATION 

DETAILED PROJECT REPORT AND
	 
ENVIRONMENTAL  ASSESSMENT
	 

NEWARK SECTION 14
	 
EMERGENCY STREAMBANK PROTECTION  PROJECT
	 

NEWARK, OH
	 

I.  INTRODUCTION 

As required by  Section 404(b)(1)  of  the Clean Water Act, this  evaluation assesses  the short- 
and long-term impacts associated with the discharge  of dredged and fill  materials  into waters of 
the United  States  resulting  from this project.  This evaluation  summarizes  the detailed  impact 
discussion  provided in  the  Newark Section 14  Emergency  Streambank  Protection Project Detailed  
Project Report (DPR) and Environmental  Assessment (EA).  

II.  PROJECT DESCRIPTION 

A.  LOCATION. The City  of Newark  is located  Licking  County,  Ohio, about 33 miles east of  
Columbus, Ohio. The project location is on the western side of the City  of Newark, running  
710 linear  feet  (LF)  along  Raccoon  Creek, endangering Ohio State  Route (SR) 16, public 
infrastructure, and utilities.  

B.  GENERAL  DESCRIPTION OF  PROJECT PLAN.  The project plan  proposes  to  address  
the failing  streambank along  the Raccoon Creek that is endangering  SR  16 and adjacent  
utilities.  This reach  of  stream bank is  in  need  of  immediate  protection  due  to flood  stage  
erosion and  stabilization  feature  outflanking.  Approximately  1,420  LF  of streambank  is  
located  within the project  area, accounting  for 710 LF along  both  right  and left descending  
banks.  

The  Recommended Plan involves  various features and risk  management  measures  
formulated to ensure  stability  of the streambank during  flood events, some of which would  
be constructed  within jurisdictional  waters.  This  plan includes  sheet pile  wall grade control  
with backfilling and stone channel protection.  

The recommended plan  would include  installing  a sheet pile wall grade control structure  to  
a depth of approximately  40 feet, located  upstream of the existing  sheet pile and backfilling  
the  area  between  the  existing  and  proposed  structures with  grouted  stone.  The  plan  also  calls  
for  a  sheet pile extension  and graded stone downstream of the left abutment to armor the  
existing  stilling  feature, and stone slope protection along  both banks of a 710 LF  reach of  
Raccoon Creek.  The recommended plan  also includes placing  a stone stability berm   
downstream of the existing  grade control  structure. 

C. 	  PURPOSE AND AUTHORITY.  The purpose of the project is to provide a  cost-effective  
means  to prevent  subsidence of Ohio  SR 16 and adjacent utilities. SR  16  is a significant 
transportation  route through  and w ithin  the  City  of Newark,  and  is part of  the  Columbus  to  
Interstate 77 (I-77) macro-corridor which connects central  Ohio  and  the City  of Columbus  
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to east-central Ohio cities. Since 2015, the streambank erosion  and  scour have resulted in  
the  immediate  endangerment of SR  16  at  the  Church  Street  off-ramp, and  adjacent utility  
line crossings.  Without  treatment,  the streambank  would  continue to  undergo  flood  related  
erosion and  failure,  and the  sheet  pile  grade  structure  would  experience  additional  
overturning  and  outflanking, leading  to the undercutting  and collapse  of  critically  important 
public infrastructure.  Failure  to  protect  this area from erosion  would result in loss of access  
to  a  significant  thoroughfare  and  endanger adjacent  utilities and  City  of Newark  
infrastructure. As a result,  the primary  purpose of  the study  is to identify  the sections of the  
streambank in immediate  need of treatment and to  develop a viable  treatment solution for  
the sheet  pile grade control structure in protection of SR 16 and infrastructure.  
 
Section 14  of the Flood Control Act of 1946, as amended, authorizes  USACE to study,  
design  and c onstruct  emergency  streambank a nd s horeline works  to  protect public services  
including  (but not limited to) streets, bridges,  schools, water  and  sewer  lines, National  
Register sites, and churches from damage  or loss by  natural erosion.  The Section 14  
authority  falls under the Continuing  Authorities Program (CAP),  which  focuses  on water  
resource  related projects  of relatively  smaller  scope, cost,  and complexity.  Traditional  
USACE  civil  works  projects are  of wider scope  and  complexity  and require  specific  
authorization by  Congress.  Certain types of water resource  and  environmental restoration  
projects  completed under  CAP  are  delegated authority  to plan, design,  and construct  
recommendations  without specific  Congressional authorization. 
 

D.  GENERAL  DESCRIPTION  OF DREDGED OR FILL  MATERIAL 
 
1.  General Characteristics of Material.  Fill material used in construction of  the upstream  
sheet pile  grade control  structure, left descending  bank sheet pile  abutment stabilization,  
and  stone  placement  include  well-graded  36  inch  and  24  inch  top-size  blocky  durable   
rock and grout.  

 
2.  Quantity of  Material.  The  following  quantities  of materials are  estimated to be used  in  
construction of the recommended plan.  

 Fill Type   Estimated Temporary or  
Quantity  Permanent  Fill  

 Rock (36 inch)  Undeveloped  Permanent  

 Rock (24 inch)   Undeveloped  Permanent  

 Grout  Undeveloped  Permanent  
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3. 		 Source of Material. All materials  used will  come from a  commercial  source.  The  36  and 
24 inch  stone will be  transported by truck from a quarry.  

E.  DESCRIPTION  OF THE PROPOSED  DISCHARGE  SITES 

1. 		 Location. S tone will  be placed for 710 LF  along  both  sides of Raccoon Creek, near the  
site of the exiting  grade control. This reach of Raccoon Creek lies about 2.75 miles from  
the center  of Newark,  immediately adjacent to  the Church  Street  off-ramp.  

2.  Size. The stone slope protection will be comprised of 24  inch top  sized stone  for  710 LF
	 
along each  bank.  Channel  bed  protection will extend 180 LF  downstream  of the sheet  
pile grade control  structure  and will be comprised  of 36  and 24  inch top sized  stone,  
decreasing  in size  downchannel.  The  new sheet  pile grade control structure  will be  
installed  to  a depth of 40 feet  and  extend  the  width  of the stream. The  area  between the  
existing  sheet  pile wall and new structure will be filled with grouted stone.  

3.  Types of  Sites.  The work  would  occur  along  channel bottom  and  the  left and right 
descending  banks of Raccoon Creek, along  a  reach of streambank which has been  
previously  impacted by  disturbance including  the  prior construction of the  existing  sheet  
pile grade control structure  that has  been partially overturned. The new sheet pile  grade 
control structure  and  grouted  stone  will  be  installed midstream  at  a  depth  of 40  feet,  
placed  immediately  upstream of  the existing  structure. A  sheet  pile  extension  will  run 
along  the  left  abutment of the  existing  sheet  pile  treatment that  lies  along  the  left  
descending bank.  

4.  Types of  Habitat. Aquatic  and riverine  habitat  would  be  minimally impacted by   
placement of the fill  material.  Limited  herbaceous  vegetation  has  volunteered between  
previously  placed  riprap  and  bank  erosion  has  resulted  in  a lack of  diverse aquatic  and  
terrestrial  vegetation. Habitat  along  the  right  descending  bank  is more  diverse  riparian  
hardwood, but is currently  impacted  by  bank  erosion and failure, golf  course  
maintenance, and residential  development.  

5.  Timing  and Duration of Discharge. The recommended  plan’s estimated  duration has  not  
yet been defined as it is early  in the feasibility  process.   Further analysis  shall  occur  as  
the project progresses.. All  discharge and  fill  would  occur during this  time.  Work  will 
be completed  during  low to   normal  flow  conditions  and  periods  of  high  flow would  be  
avoided.  

F.		 DESCRIPTION OF  DISPOSAL  METHOD. The  stone protection  will be placed  along  the 
streambank, stone  stability  berm,  and  backfill  between  the sheet pile  structures.  Work  will 
be conducted from streambank using  appropriate  cranes, excavators, and loaders.    
 

III.  FACTUAL DETERMINATIONS  

A.  PHYSICAL SUBSTRATE DETERMINATIONS  

1. 		 Substrate Elevation  and Slope. Not developed at this time.  
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2. 		 Sediment  Type. The stream bottom  is primarily  comprised of sand,  silt, gravel,  and 
cobble.  

3. 		 Dredged/Fill  Material Movement. No excavation  or dredging  would  occur from  this  
action  therefore, any movement of fill  material would be insignificant.  

4. 		 Physical Effects on Benthos. Minimal impacts to aquatic resources would be limited to  
the construction period and would be minimal and temporary in nature.   

5.  Other  Effects. No other effects  are  expected.  

6.  Actions Taken  to  Minimize Impacts. The footprint of the treatment  has been  minimized  
to  the streambank in  direct immediate  need  of  stabilization.  Work  would  be  
accomplished during flow  conditions  which  minimize impacts  to  the  aquatic  
environment including  timing  the  discharge  to avoid higher flow  conditions.  
Additionally, during  construction of the recommended plan, the USACE  would 
implement a sediment  and  erosion  control  plan  to  minimize downstream impacts from  
sedimentation.   

B.  WATER  CIRCULATION,  FLUCTUATION, CHEMICAL,  AND PHYSICAL  
DETERMINATIONS 

1.  Water.  Placement  of  the  fill  material could  re-suspend  streambed  material  during  the  
construction.  However,  the potential  to  increase suspended  material  would  be  
considered  short  term  and minimal.  

a.  Salinity.  No  impacts  anticipated.  

b.  Water Chemistry. No impacts anticipated. 

c.  Clarity.  No impacts anticipated.  

d.  Color. No impacts anticipated. 

e.  Odor. No impacts  anticipated. 

f.  Taste. No impacts anticipated. 

g.		 Dissolved gas levels. No impacts anticipated.  

h. 		 Nutrients. No introduction of nutrients is  expected  from  placement of fill material.  

i. 		 Eutrophication. No eutrophication is anticipated.  

j. 		 Current pattern and circulation. No  impacts  anticipated.  
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k. 		 Velocity. No impacts anticipated from  the recommended  plan.  

l. 		 Stratification. No impacts anticipated.  

m.  Hydrologic regime. No impacts anticipated.  

n. 		 Normal  water  level fluctuation. The discharge  of fill material and new grade control 
buttress would increase the water  surface profile along  Raccoon  Creek  by  0.2  feet  
for a 1% chance exceedance flood event. 

o.  Salinity  gradients. No effect. 
	

p.  Actions Taken to Minimize Impacts.  The  footprint  of  fill materials  has been  
minimized to  avoid potential adverse effects. Best  management  practices  (BMP)  
would be utilized to minimize  impacts.  

C.  SUSPENDED PARTICULATE/ TURBIDITY DETERMINATIONS  

1.  An elevation in  suspended sediments  during  construction  would  be  expected, but would  
subside following the completion of construction.  

a.  Light penetration.  Short-term  reductions in  light  penetration are  likely  to  occur  
during  construction. These reductions in  light  penetration are anticipated to  be short  
term  and localized to  the area adjacent to construction operations.  

b.  Dissolved oxygen (DO).  During  construction there  could be increased  turbidity  
which could cause temporary localized decreases in DO.  

c.  Toxic  metals  and  organisms.  No  toxic  metals  or  organisms  would  be  discharged  
during  placement of fill material.  

d.  Pathogens. While coliform and  enterococci bacteria may  be present in project  
waters,  project construction would not affect this condition.  

e.  Aesthetics. Area aesthetics would be  temporarily  impacted  during  the construction  
phase of the proposed  project but will have minimal impact  on the City  of  Newark 
or the adjacent communities.  

f. 		 Pesticides.  No toxic metals or organisms  would  be  discharged  during  placement of  
fill material. 

g.		 Effects on  biota. Impacts would occur during  construction  due to placement of stone,  
however  these impacts would be minimal and temporary.  

h. 		 Suspension/filter feeders.  Larval and juvenile forms of suspension and filter feeding  
organisms  may be affected on a localized, temporary, and minimal basis.  
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i. 		 Sight feeders.  No significant effects.  These  organisms  are  generally  highly  mobile  
and would avoid or escape areas of turbidity during fill  placement.  

j. 		 Actions taken  to minimize  impacts. The footprint of fill materials has been  
minimized  to avoid  potential  adverse  effects. BMPs  would  be  utilized  to  minimize  
the impacts of  discharged  material into Raccoon Creek.  

D.  CONTAMINATION DETERMINATIONS.  The risk of contamination of  waters  resulting  
from the  placement  of fill  material  into waters located within  the project area  is low. Filling  
operations associated  with this project are  not  expected  to  significantly  affect the  water  
chemistry of waters  within the project area.  

E.  AQUATIC  ECOSYSTEM AND ORGANISM DETERMINATIONS  

1.  Effects on Plankton.  Any  existing  plankton in the immediate area of  the construction  
operation may  be minimally  impacted  due to potential increase in turbidity  levels. The  
impacts would be localized and short- term.  

2.  Effects on Benthos. Minimal impacts to aquatic resources would be  limited to the  
construction period and would be minimal and temporary in nature.  

3.  Effects on Nekton. Any  existing  nekton in the construction area  would  not  be impacted  
due to  the mobility of the aquatic animals.   

4.  Effects on Aquatic Food  Web. No real impacts are anticipated to  the food web by  the  
proposed action.  

5.  Effects on Special  Aquatic Sites. There  are  no  special  aquatic  sites  within  the project  
area.  

a.  Wetlands. No wetlands are  located within the project area.   

b.  Mudflats. No  mudflats are located  in the project  area. 

c.  Vegetated shallows. No vegetated  shallows are  located in the project area.  

d.  Coral reefs. Not applicable.  

e.		 Riffle and  pool complexes. The project location is not  located  in  a  riffle or pool  
complex.  

6.		 Threatened  and  endangered  species. The  project is not  likely  to  adversely  affect the  
Indiana  bat,  Northern long-eared  bat,  Eastern massasauga, or the bald eagle. For this  
project,  there  exists potential to impact federally  listed  mussels. Therefore, a mussel  
survey  will  be  performed to  determine  the  presence or  absence  of sensitive  mussel  
species.  
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7. 		 Other  wildlife. No wildlife aside fr om the  aquatic species discussed in  earlier sections  
would be directly  impacted by  fill placement.  

8.		 Actions to  minimize  impacts.  The  footprint  of  the fill  has  been  minimized  to  the 
maximum extent  practicable and BMPs would be  implement  to  further  reduce potential 
impacts to the aquatic  environment. 

F.		 PROPOSED DISPOSAL  SITE DETERMINATIONS 

1.  Mixing  Zone Determinations. No water quality  criteria would be exceeded  by  the  
placement of fill  material as all material would be free of toxic pollutants.  

2.  Determinations  of Compliance  with  Applicable  Water Quality  Standards.  Only  
temporary  short-term impacts to water  quality  in the form of increased turbidity  are  
anticipated as  a  direct result  of fill  placement. These impacts  include temporary  and  
minimal increases in suspended solids and increases in turbidity  levels which  would  
occur during  placement. 

3.  Potential Effects on Human Use Characteristics.  

a.  Municipal and private water supply. No effects.  

b.  Recreational and commercial fisheries.  The  project  area  includes a  recreational  
pathway  that  is part  of the Licking  County  Trails  system. This  path  will be  closed  
for  public safety  concerns. Construction  noise may  also cause  a  temporary  and minor  
impact to recreation.  

c.  Water-related recreation.  The fill placed  within the channel, as well as the  
installation of replacement grade  control structure,  has the potential to cause  minor, 
temporary  impacts to water-related recreation.  

d.  Aesthetics. Area  aesthetics have been previously impacted due to  emergency  bank 
stabilization measures and the failed grade  control structure, and will  be  
temporarily  impacted during  the construction phase of the proposed project, but 
will have minimal  impact on the City  of Newark or the communities near the 
project. An improvement to area  aesthetics should be noted with  replacement of the 
failed grade control structure.  

e.		 Parks, National and Historical Monuments, National Seashores, Wilderness Areas,  
Research Sites, and Similar Preserves. None are located in the project area.  

G.  DETERMINATION OF  CUMULATIVE EFFECTS  ON THE AQUATIC ECOSYSTEM.  
The impacts caused by  the placement of fill would be minor and temporary  in nature. In  
addition BMPs will  be put in place thus minimizing  impacts  to the  aquatic ecosystem,  the  
cumulative impact of the placement of fill would  not be expected to be greater than those  
discussed in earlier sections of this evaluation.  
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H.  DETERMINATION  OF  SECONDARY  EFFECTS  ON THE AQUATIC  ECOSYSTEM.  
No secondary  effects are anticipated.  

IV.		 FINDING  OF COMPLIANCE  OR NONCOMPLIANCE  WITH THE  
RESTRICTIONS ON  DISCHARGE  

A.  No significant  adaptations  of the Section 404(b)(1) guidelines  were  made  relative  to this  
evaluation.  

 
B.  There  would be no significant  impact to the  environment.  With a  minimal  footprint for the  
project all potential impacts have been avoided  or  minimized.  However  a  401 Water Quality  
Certification under the Clean Water Act  will  be acquired before  any  fill material  is  placed  
within Raccoon Creek.  

 
C.  The planned deposition of fill material would not violate applicable State  Water  Quality  
Standards (Ohio Revised Code  Chapter 3745-1  of Administrative Code, Requirements  
Governing  Water Quality  Standards for Ohio).  

 
D.  Further, the  planned fill  action  would  not violate  the Toxic  Effluent  Standards of  Section  
307 of the Clean Water Act. 

 
E.  No endangered  species  or their critical habitat  will  be adversely  impacted  by  the planned  
action.  

 
F.  Appropriate  steps to  minimize  potential  adverse  impacts of the fill  action on aquatic  systems 
have been incorporated. Along  with minimizing  the footprint  of the fill  to the maximum  
extent practicable.  

 
G.  The proposed  deposition of fill material would not  result in significant  adverse  effects  on 
human  health and welfare,  including  municipal and private water  supplies, recreation and 
commercial fishing, plankton, fish, shellfish,  wildlife, and special aquatic  sites. 

 
H.  On the basis of the Section 404(b)(1) guidelines, the proposed sites for the discharge of fill 
material are  specified as complying  with the requirements of these  guidelines.  
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ECONOMIC JUSTIFICATION FOR SELECTED ALTERNATIVE  
 
The benefits for the project are the lesser of:  

1.  The least cost relocation  alternative; or  
2.  The value of the infrastructure benefits forgone if no  corrective action is taken.  
 
The benefit-cost ratio  (BCR) of the protection alternative is based on the comparison  of the annual cost 
of the Relocation Alternative with the annual cost of the Preferred Alternative.    
 
BCR =  Annual Economic Cost of Relocation Alternative  
            Annual Economic Cost of Preferred Alternative  
 
BCR =  $393,950  
            $112,441  
 
BCR =  3.50   

Estimated Economic Costs for Recommended Plan 

A cost estimate for the Preferred Alternative has been prepared to an equivalent price level of 1 April 
2018 and is summarized in the table. 

Recommended Plan (Alternative Plan A) 

Annual Project Cost based upon ($2,700,000 project cost at 
3.125% for 50 year project life) 

$107,441 

Annual Operations & Maintenance Cost $5,000 

Total Annual Economic Cost $112,441 

Relocation Alternative 

Annual Project Cost based upon ($9,9000,000 project cost at 
3.125% for 50 year project life) 

$393,950 

Annual Operations and Maintenance $0 

Total Annual Economic Cost $393,950 



  

 
   

   
  

 
 

    
  

 
  

 
 

   
    

    
 

   
  

 
 

 
   

  

  
     

 
 

    
   

 
  

  
   

 
 

 
 

  
 

REAL ESTATE PLAN
 
CITY OF NEWARK STREAMBANK PROTECTION PROJECT
 

LICKING COUNTY, OHIO
 
SECTION 14
 

1. Authority/Purpose 
This Real Estate Plan is in support of the City of Newark Detailed Project Report and 
Environmental Assessment.  Section 14 of the Flood Control Act of 1946 (PL 79-526), as 
amended, authorizes the Project. This Real Estate Plan is being submitted in accordance with 
Chapter 12 of ER 405-1-12 for approval.  This REP is to be considered tentative in nature and for 
planning purposes only.  Both the final and real property acquisition line and the estimate of cost 
are subject to change, even after the approval of this report. 

The City of Newark and the Ohio Department of Transportation (ODOT) have been identified as 
the cost-sharing non-Federal Sponsors.  This project will be cost-shared at 35%. The City of 
Newark Streambank Protection Project is located in central Ohio approximately 33 miles east of 
Columbus on both the right and left descending banks of Raccoon Creek adjacent to State Route 
16 on the west side of Newark. State Route 16 is a significant transportation route through and 
within the City of Newark.  A sheet pile grade control structure in the project area, which crosses 
Raccoon Creek, has partially overturned due to flood flow erosion resulting in the immediate 
endangerment of critical public facilities, including utility line crossings and the adjacent State 
Route 16 travel way.  Approximately 1,420 linear feet of eroded streambank (710 linear feet 
along each bank) is located within the project area. The recommended alternative would include 
the placement of a sheet pile wall grade control structure upstream of the existing sheet pile 
grade control structure.  A sheet pile treatment along the left abutment would be required in 
conjunction with the placement of derrick-size stone to armor the existing stilling feature. 
Excavation and placement of graded stone slope protection, including a filter blanket component, 
along both banks of the 710 linear feet reach of Raccoon Creek would be included within the 
recommended alternative. 

2.  LER Required for Construction, Operation, and Maintenance 
The project requires approximately 3.44 acres of land located entirely within ODOT right-of-way 
for Route 16 and the right-of-way they acquired in order to relocate Raccoon Creek within the 
project area.  The minimum estate required for the project is a stream bank protection easement, 
however, ODOT owns either fee or an easement for channel purposes.  After a review by Office 
of Counsel, it has been determined that ODOT has a sufficient ownership interest in order to 
construct, operate, and maintain the project and will not be required to acquire any additional real 
estate. Acquisition of a borrow or spoil site is not required for the Project. All borrow material 
will be obtained from a commercial quarry.  The only spoil anticipated would result from 
clearing and grubbing the project area and will be hauled to a commercial facility as it is the least 
costly alternative. 

3.  LER Already Owned by the Non-Federal Sponsor 
Investigations indicate that the 3.44 acres of land required for the project are within ODOT’s 
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right-of-way for Route 16 and the right-of-way for the relocation of Raccoon Creek.  ODOT will 
be required to submit title documentation of ownership before real estate can be certified for 
construction. 

4.  LER Acquired for, or with Use of Funds from, another Federal Program or 
Project 
No LER was acquired by the non-Federal Sponsor as a requirement of, or with the use of funds 
from, another Federal program or project.  

5. Non-Standard Estates 
Non-standard estates are not proposed for this project. 

6.  Existing Federal Projects 
There are no existing Federal projects within the proposed project area. 

7.  Federal Owned Land or Interest in the Project Areas 
There are no federally owned lands or interests within the proposed project area.  

8. Navigational Servitude 
The proposed project is not subject to navigational servitude. 

9.  Project Map 
The treatment area is outlined in Exhibit A. 

10.  Induced Flooding 
There will be no induced flooding in the project area or as a result of the project. 

11.  Baseline Cost Estimate 
The non-Federal Sponsor shall not receive LERRD credit because the necessary interests in the 
real estate are already owned by ODOT and includes the facility being protected per Chapter 12, 
Paragraph 38.e.(1) of ER 405-1-12. 

12.  Relocation Assistance 
The Project will not require displacement of persons or businesses. There are no boat ramps, 
boat docks, patios, etc. on the subject easements.  

13.  Minerals 
No present or anticipated mineral activity is within the project area. 

14. Capability Assessment 
The City of Newark and ODOT are the non-Federal Sponsors for the project.  The Sponsors will 
provide local cooperation as required by the Project Partnership Agreement (PPA). 

The City of Newark and ODOT have the full power, authority and capability to operate and 
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maintain the finished project. The City and ODOT also has the legal capability to provide its 
share of total project costs and comply with the other required assurances.  

The Sponsors are capable of providing all required LERRD’s necessary for the construction, 
operation and maintenance of the project. The City and ODOT are legally constituted public 
bodies with the full power, authority, and capability to perform the terms of the PPA.  
Requirements of PL 91-646, acquisition policies and procedures, LERRD crediting procedures, 
and the requirements for land acquisition have been discussed with the City and ODOT. Refer to 
Exhibit B. 

15.  Zoning 
There is not an application or enactment of a zoning ordinance proposed in lieu of, or to 
facilitate, any acquisition in connection with the project. 

16.  Acquisition Schedule 
The real estate necessary for the project is already owned by ODOT.  

17.  Facility or Utility Relocations 
There is no known relocation of public utilities or facilities required for the project. 

18. Environmental 
As required by the National Environmental Policy Act of 1969 (NEPA), the Corps of Engineers 
assessed the environmental impacts of the Project.  An Environmental Impact Statement (EIS) 
was found not to be required for the recommended Project. The required Environmental 
Assessment (EA) found no significant environmental impacts.  The Finding of No Significant 
Impact (FONSI) will be signed on or about 22 December 2016 by the District Engineer. 

In accordance with established Corps of Engineers Hazardous, Toxic and Radioactive Waste 
(HTRW) policies (ER1165-2-132), a Limited Phase I HTRW report was received for the project 
area on 21 April 2016.  This report revealed that no further HTRW investigations are necessary. 

19.  Project Support 
During the scoping process, it was determined that the public had a positive attitude concerning 
the project. 

20.  Risk Notification 
A risk notification is not necessary since ODOT owns all of the real estate needed for the project. 

21.  Other Relevant Issues 
There are no cemeteries within the Project area requiring relocation. 
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     ___________________________  ____________  
        
      
      
          

Prepared By: 

ELIZABETH A. COOPER Date 
Realty Specialist 

Approved By: 

KENNETH R. BUMGARDNER Date 
Chief, Real Estate Division 
Huntington District 

-4



2 3 4 	 5 

• f 
US Anny Corps 
of Engineers• 
Hunttngton Otatrid 

D 

EDGE OF ROAD-< 

SHEET PILE LEF T ABUlMENT PROTECTION 

COE 24" STONE Pl.ACED 180' DOWNSTREAM OF COE 36" STONE PROTECTION 

COE 36" STONE PLACED 60' DOWNSTREAM FROM THE TOE OF THE BERM 

"~ 

I 
~ ~h 

~ 
~ 
w !i g ~ 

EXISTING SHEET PILE RIGHT ABUTMENT PROTECTION 
~" 48" DERRICK STONE BERM PLACED WITHIN SCOUR TREATMENT 60' DOWNSTREAM OF SHEET PILE GRADE CONTROL STRUCTURE <'!§~! 

FM.ED SHEET PILE GRADE CONTROL STRUCTURE ~i8 ~! 

~§ ;I;SHEET PILE GRADE CONTROL STRUCTURE 

! 
~! 

llj ~ ~B 

a: ::!"' w 5 w 
UJ z I ~ ~ ~ - !.1 
~ g:~ ~ ~ 

w"' I 
l15 5 ~ ~ ~ EXISTMG WATERLINE ~ ~ . ~ ~ ~ " ~ 0 z I 8~ 

>I> ~ " ~ => ~ 
!:; J: !z ~ ~ . 	 ~ 

J: ui"'::i ::i 

STONE SLOPE PROTECTION 

N 

LEGEND NOTESNEWARK, OHIO SECTION 14 	 EXISTING SHEET PILE RIGHT ABUTMENT PROTECTION 
A 1. 	 SHEET SHEET BG501 FOR TYPICAL 

PROFILE AND CROSS SECTIONS. 
48" DERRICK STONE BERM PLACEMENT TREATMENT EXTENTS - - - FAILED SHEE T PILE GRADE CONTROL STRUCTURE 
PROPOSED SHEET PILE GRADE CONTROL STRUCTURE 

SCALE= 1" · 40' 	 COE 36" STONE PLACEMENT 
COE 24" STONE PLACEMENT 

0 40' 80' STONE SLOPE PROTECTION 
SHEET PILE LEFT ABUTMENT PROTECTION 
WATERLINE 

• • CWL • • CONTRACTOR WORK LIMTS " CWL" EXHIBIT...:l A 
SHEETc.•· EXISTING GAS LINE 

IDENTIFICATION 

EXHIBIT 1 

~ 
~ 

~ 
1il"' 
llj 

I 
~ 
I!! 
;'! 

I

llj 

~ 

i 
~ 
ii 

J 
~ 

Q 

~~ 

81101 





CITY OF NEWARK SECTION 14 PROJECT 

ASSESSMENT OF NON-FEDERAL SPONSOR'S 


REAL ESTA TE ACQUISITION CAP ABILITY 


Sponsor(s): City ofNewark and 
Ohio Department ofTransportation 

Authority: Section 14 of the Flood Control Act of 1946 (PL 79-526) as amended 

Non-Federal Sponsor Real Estate Contact: Roger Loomis 
Utilities Superintendent for the City ofNewark 
(740)670-7945 

Laura Philabaum 
District 5 ODOT Real Estate Administrator 
(740)323-5421 

This project has two Non-Federal Sponsors, the City ofNewark and the Ohio Department of 
Transportation (ODOT). They will both enter into a standard Project Partnership Agreement 
(PPA) and will have a shared role with the project. ODOT owns all of the necessary real estate 
for the construction, operation, and maintenance of the project. Due to ODOT's ownership in 
the necessary real estate, they have supplied their acquisition capability even though no real 
estate acquisition is required. Both Sponsors have signed this form because under the terms of 
the PPA they are both held responsible for the project. 

I. 	Legal Authority 

a. 	 Does the non-Federal Sponsor have legal authority to acquire and hold title to real 
property for project purposes? 

(Yes) 

Non-Federal Sponsor is authorized to acquire and own land by authority of Ohio 
Revised Code §5501.31. 

Note: IfNO; who will acquire LERRD? Who will hold title? 

b. 	 Does the non-Federal Sponsor have the power of eminent domain for this project? 

(Yes) 

The use of eminent domain is authorized by Ohio Revised Code §163.02. 
Note: IfNO, who will acquire tracts ifcondemnation is required? 

c. Does the non-Federal Sponsor have "quick-take" authority for this project? 



City ofNewark Section 14 of the Flood Control Act of 1946 (PL 79-526) 

Non-Federal Sponsor's "quick-take" authority is authorized by Ohio Revised Code 
§163.06. 

Note: IfNO; will lack of "quick take" authority impact the project schedule? 

d. 	 The non-Federal Sponsor bas reviewed the project maps and confirmed that all of 
the lands/ interests in land required for the project are located inside of their 
political boundary. 

(Yes) 

Note: IfNO; what is the plan for acquiring? Can the non-Federal Sponsor hold title to 
land outside oftheir political boundary? 

e. 	 Are any of the lands/ interests in land required for the project owned by an entity 
whose property the non-Federal Sponsor cannot condemn? 

Note: IfYES; what is the plan/or acquiring? 

Section I. 	Elizabeth Cooper Date: 10/1 7116 
Realty Specialist 

II. Financial Capability 

a. 	 The non-Federal Sponsor has reviewed and concurs with the real estate cost 

estimates. 


(Yes) 

Note: IfNO; provide the anticipated resolution. 

b. 	 It has been established by the responsible district element that the non-Federal 
Sponsor is financially capable of fulfilling all requirements identified in the Project 
Partnership Agreement (PP A). 

(Yes) 

Note: IfNO; is another entity going to provide the non-Federal Sponsor with financial 
assistance? 



City ofNewark Section 14 of the Flood Control Act of 1946 (PL 79-526) 

Section II. 	Elizabeth Cooper Date: 10/17/2016 
Realty Specialist 

III. Willingness To Participate 

a. 	 The non-Federal Sponsor has stated in writing its general willingness to participa te 
in the project and its understanding of the general scope of the project and its pa rt 
of the project. 

(Yes) 

Letter of Intent from the NFS dated 12/18/2015 for the City of Newark and ODOT is 
expected to submit a Letter of Intent in the near future. 

Note: Ifmore than one sponsor is to be involved explain the Real Estate roles ofeach 
non-Federal Sponsor. 

b. 	 The non-Federal Sponsor is agreeable to signing a project partnership agreement 
and supplying funding as stipulated in the agreement. 

(Yes) 

c. 	 The non-Federal Sponsor was provided the Local Sponsors Toolkit 
on 5/3 1/2016 for the City ofNewark and 9/28/2016 for ODOT. 
http://www.lrd.usace.army.mil/Portals/73/docs/RealEstate/Non-Federal Sponsor Package.pdf 

Section III. Elizabeth Cooper Date: 1011 712016 
Realty Specialist 

http://www.lrd.usace.army.mil/Portals/73/docs/RealEstate/Non-Federal


City ofNewark Section 14 of the Flood Control Act of 1946 (PL 79-526) 

IV. Acquisition Experience and Capability 

a. 	 Taking into consideration the project schedule and complexity, the non-Federal 
Sponsor has the capability with in-house staffing or contract capability, to provid e 
the necessary services such as surveying, appraising, title, negotiating, 
condemnation, closings, and relocation assistance that will be required for the 
acquisition of properties for this project. 

(Yes) 

Note: Ifwork will be done in-house give briefsummary, staffsize, expertise, experience, 
etc. 

b. 	 The non-Federal Sponsor's staff is familiar with the real estate requirements of 
Federal projects including P.L. 91-646, as amended. 
(Yes) 

Note: IfNO; additional.funding/or USACE training/ oversight will be required. 

c. 	 The non-Federal Sponsor can obtain contractor support and meet project schedules. 

(Yes) 

Note: IfNO; does the acquisition timeline account f or this? 

d. 	 The non-Federal Sponsor's staff is located within a reasonable proximity to the 
project site. 

Note: IfNO; provide summary of plan to make contact; i.e., project office, travel, local 
contractors etc. 

e. 	 Will USACE assistance likely be requested by the non-Federal Sponsor in acquiring 
real estate? 

(till) 

Note: IfYES; provide a summary ofthe level ofsupport that will be requested. Will a 
Memorandum ofAgreement be required in accordance with the Project Partnership 
Agreement? 

Section IV. Elizabeth Cooper Date: 10/ 17/2016 
Realty Specialist 
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V. Schedule Capability 

The non-Federal Sponsor has approved the tentative project/ real estate schedule/ 
milestones and has indicated its willingness and ability to incorporate its financial, 
acquisition, and condemnation capability to provide the necessary project LERRDs 
in accordance with proposed project schedules so the Government can advertise and 
award the construction contract as required by overall project schedules and 
funding limitations. 

(Yes) Initials: EAC Date: 10/17/2016 

Note: Address risks to schedule 

Section V. Elizabeth Cooper Date: 10/1 7/2016 
Realty Specialist 

VI. LERRD Credits 

The sponsor has indicated its understanding of LERRD credits and its capability 
and willingness to gather the necessary information to submit as LERRD credits in 
within six months after possession of all real estate and completion of relocations in 
order that the project can be fmancially closed and there can be a final financial 
accounting with a proper settlement with the non-Federal Sponsor. 

(Yes) Initials: EAC Date: 10117/2016 

Note: Ifa multi-year phasedproject discuss plan for interim submittals. 

Section VI. Elizabeth Cooper Date: 10/17/2016 
Realty Specialist 
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VII. Capability 

With regard to this project, the non-Federal Sponsor is anticipated to be: Fully 
Capable. 

Note: Choices are: fully capable, moderately capable, marginally capable, and 
insufficiently capable. 

a. 	 Fully Capable: Previous experience. Financially capable. Authority to hold title. Can 
perform, with in house staff, the necessary services (survey, appraisal, title, negotiation, 
closing, relocation assistance, condemnation & "quick-take " authority) required to 
provide LERRD. 

b. 	 Moderately Capable: Financially capable. Authority to hold title. Can provide, with 
contractor support, the necessary services (survey, appraisal, title, negotiation, closing, 
relocation assistance and condemnation authority) required to provide LERRD. Quick
take authority will be provided by 

~-----------------

c. 	 Marginally Capable: Financially capable. Authority to hold title. Will rely on approved 
contractors to provide the necessary services (survey, appraisal, title, negotiation, 
closing, and relocation assistance). Quick-take authority and authority to condemn will 
be p rovided by _ ____ ________ 

d. 	 Insufficiently Capable: Financially capable. Will rely on approved contractors to 
provide the necessary services (survey, appraisal, title, negotiation, closing, and 
relocation assistance). Quick-take authority and authority to condemn will be provided 
by _ _______ _ ___ ____~ 


Will rely on to hold title. 


Summarize what support will be provided to the non-Federal Sponsor to ensure project 
success. 



- - - ---

City of Newark Section 14 of the Flood Control Act of 1946 (PL 79-526) 

VIII. Coordination 

This assessment has been coordinated with the non-Federal Sponsor and it concurs 
with the assessment. 

(Yes) 

This assessment has been coordinated with: 
Name: Laura Philabaum 
Title: District 5 ODOT Real Estate Administrator 

Name: Roger Loomis 
Title: Utilities Superintendent for the City ofNewark 

Prepared by: 

Realty Specialist 

Considering the capability of the non-Federal Sponsor and the ancillary support to be provided 
by Roger Loomis and Laura Philabaum, and identified above, it is my opinion that the risks 
associated with LERRD acquisition and closeout have been properly identified and appropriately 
mitigated. 

Chief, Real Estate Division 
Huntington District 

Non-Federal Sponsor Representative: 
Signature: 

Title: 

Date: I I 

Non-Federal Sponsor Representative: 

Signature: - - -------------

Title: 

Date: I I 



            

        

  

  

 
  

 
 

 

  
 

  

  

 

 

District (Internal ) Quality Control - City of Newark, Raccoon Creek, Section 14
 

Review comments (draft made available for review/additional edits 11/23/2016)
 

Date Review/Editor Comment Resolution 

11/28/2016 Elizabeth Cooper (Real Estate) 1) Editorial Comments 1) Changed as suggested 
2) Reference to non-Federal sponsor as both the City of Newark and 
Ohio Department of Transportation should be consistent throughout 
the document. 

2) All reference to the non-Federal sponsor have been changed to 
reference both sponsors.  "Non-Federal sponsors" has been added where 
necessary. 

12/1/2016 Kimberly Perry (Office of Council) 

1) Reference to non-Federal sponsor as both the City of Newark and 
Ohio Department of Transportation should be consistent throughout 
the document. 

1) All reference to the non-Federal sponsor have been changed to 
reference both sponsors.  "Non-Federal sponsors" has been added where 
necessary. 

2) Editorial Comments 2) Reviewed comments and made necessary changes 

11/28/2016 
Engineering (Rebecca Bennett, Andrew Keffer, 
Mike Spoor) 

1)Section 3.2.2 mentions some portions of the environmental study 
are being pushed to the Design & Implementation Phase... What 
portions of the study are being pushed out? 

1)The information is listed in the last paragraph of 3.2.2 "Huntington 
District is aware of the schedule and cost issues that could occur as a 
result of deferring environmental studies, such as 401 certification." 

2) The DPR mentions the project being designed to a 50 year design 
life. We were under the impression the Section 14 statutory language 
requires a 20 year design life. Please verify. 

2) Rebecca Bennett did a search that no regulations could be found that 
structures must be built to a 50 year life expectancy.  All places where 
this is stated in the DPR-EA was removed. 

3)Section 6.1 mentions additional coordination efforts that may put us 
over the $100k limit and require a FCSA. What coordination is 
ongoing? Will the finalization of the DPR be put on hold until this 
coordination is complete? 

3) 6.1 "The possibility exists the feasibility phase for the CAP Section 14 
project for the City of Newark may not be completed within the $100,000 
limit due to pending Cultural requirements."  A FONSI can not be signed 
without completed cultural coordination with agencies such as SHPO and 
ACHP.  

4)The climate change citation is not recorded in the References 
section. We were under the impression that we should avoid using a 
climatological statement such as "rainfall will increase" without a site-
specific climate study.  We understand the study being referenced is in 
Draft form, is it acceptable to quote a pre-final document? 

4) Gus Drum our resident Climate expert and co-author of the referenced 
study has given permission to site the study.  However, USACE is not 
allowed to release the document until approved.  At this point no other 
government studies are known for this area.  Raccoon Creek watershed is 
part of the study as it drains into the Ohio River. 

5) Editorial Comments 5) Reviewed comments and made necessary changes 

12/5/2016 
Rebecca Rutherford (Chief, Environmental 
Analysis Section) 

1) Greenhouse gases discussion must be incorporated into the 
document. 1) Discussion was incorporated 
2) Editorial Comments 2) Reviewed comments and made necessary changes 

12/2/2016 
Wyatt Kmen (Chief, Environmental & 
Remediation Section) 

1) Edits made to the last paragraph of the HTRW Section (2.11) for 
clarity 1) Edits incorporated 

12/5/2016 Jami Buchanan (Plan Formulation) 
1) Identified terms that may be too technical in nature for public 
review 1) The comment has been noted 
2) Identified that the term "Constraints" should be "Challenges" in 
Section 3.2.2 title 

2) The term is part of the DPR-EA template that was provided by LRD 
MSC 

3) Conclusions is Alternatives D and the NAA in Section 3.5.1 should 
be placed in the comparison Section 3.5.2 3) Changes were made to the document per the comment 
4) Editorial Comments 4) Reviewed comments and made necessary changes 



Jeff Hall, Mayor Roger A Loomis Joseph Hickman 
Utilities Superintendent Project Manager 
740-670-7945 740-670-7947 

Fax 740-349-6794 wateradm@newarkohio.net 

Division of Water & Wastewater 

December 18, 2015 

District Engineer 
U.S. Army Corps of Engineers, Huntington District 
502 Eighth Street 
Huntington, West Virginia 25701-2070 

RE: Assistance Request-Section 14 

Dear Sir: 

In accordance with the provisions of Section 14 of the Flood Control Act of 1946, the City of Newark 
requests Corps of Engineers assistance in addressing a stream bank erosion problem at a failing grade 
control structure on Raccoon Creek that is threatening water and sewer lines near Rt. 16 on the west 
side of Newark. 

We are aware of the following cost sharing requirements associated with projects undertaken under this 
authority and are able to meet these obligations within 12 months. 

a. Feasibility Phase is Federally funded up to $100,000. Costs in excess of $100,000 are shared 
on a 50/50 basis with the local sponsor. The sponsor's 50% share of any costs over $100,000 
may be provided by in-kind services. 

b. Sponsor's Share of Construction consists of provision of land, easements, rights- of-way, 
relocations and disposal areas, plus a cash contribution of at least 5% of the total project cost. If 
this amount is less than 35% of the total project cost, the sponsor will provide any additional 
cash contribution required to equal 35%. The Federal limit is $5,000,000. 

c. The sponsor is responsible for removal of all Hazardous, Toxic, and Radioactive Wastes prior to 
any construction and for the operation and maintenance of the project after it is completed. 

We are aware that this letter serves as an expression of intent and is not a contractual obligation and 
that either party may discontinue the study process at any stage prior to construction. 

Sinc~y, r /~· /YI 
. Rlger omis, ~upt. 

City of Newark, OH 
c. 	 file 

Don Hiltner, PE 
Kevin Nelson, PE US Army COE 

34 S. 5th Street 	 P.O. Box 4100 Newark, Ohio 43058-4100 

mailto:wateradm@newarkohio.net


 

FINDING OF NO SIGNIFICANT IMPACT
  

 
Continuing Authorities Program (CAP) Section 14
  

Emergency Streambank Protection Project
  
City of Newark, Ohio 


 
1. Members of my staff have conducted an  Environmental Assessment (EA), in the overall  
public interest, which considers potential impacts on  the human environment from the  
proposed  Emergency Streambank Protection Project, located in the City of Newark (City), Ohio. 
The purpose of this project is to  provide a cost-effective means of  preventing flood-related  
erosion and breaching of Ohio State Route (SR) 16 and damage to utility line crossings. SR 16, 
located adjacent to the referenced reach  of Raccoon Creek, is a significant transportation route 
through and within the City.  A sheet pile grade control structure within the project area along  
Raccoon Creek has partially overturned due to  flood flow erosion and extensive scour resulting 
in the immediate endangerment of critically essential public facilities, including utility line 
crossings and the adjacent SR 16 travel way and  Church Street  off-ramp. Subsequent flood flow 
erosion and streambank  recession has caused  displacement of stone slope protection together 
with proximate and downstream  scour and the formation and enlargement of a stilling feature. 
Approximately 1,420 linear feet (LF) of  eroded and displaced stone slope protection (710 LF 
along each b ank) is present within the p roject area.  

2. The possible consequences of the proposed action  have been studied for environmental,  
cultural, and social well-being effects.  
 
3. The Recommended Plan and the No Action Alternative (NAA) were the only alternatives carried 
forward for detailed evaluation.  Primary ecological impacts from  the Recommended Plan would  
be the effects of construction, which are considered to be minor and temporary.  The  
Recommended Plan would be expected  to have beneficial long-term impacts on water  quality  
and health and safety which are currently impacted by streambank erosion and potential failure  
of the existing sheet pile wall resulting in discharge of  fill material into the Raccoon Creek and  
endangering SR 16 and adjacent utility lines.   
 
Under  the NAA, the U.S. Army Corps of Engineers  (USACE) would not  provide the funding for the  
project. The ‘No Action’ alternative would result  in continued bed and bank erosion and failures,  
as observed during and after recent events, due to Raccoon Creek flood flows, leading to the  
total collapse of  the sheet pile grade control structure and breaching of utilities and the SR 16  
travel way and off-ramp. Bank erosion and failures would adversely impact the public health,  
including loss of a potable water line and sewer line. Impacts would also include the loss of access  

 



 

 

to numerous manufacturing facilities, warehouses, and adjacent urban areas as a result of  SR 16  
and off-ramp breaching. 
 
4. An evaluation of the Recommended Plan and NAA produced the following pertinent 
conclusions:  
 

a. Environmental Considerations.  The Huntington  District  has taken reasonable measures  
to assemble and  present  the known or  foreseeable impacts of the Recommended Plan to  
the human and natural environment in the draft EA. All potential adverse impacts of the 
proposed action would be temporary and minor. In addition, for reasons described in the  
EA, there is no  practicable alternative to Federal action in  the floodplain.    

 
b. Social Well-Being Considerations.  No significant economic or social well-being impacts  
that are both adverse and unavoidable are foreseen as a result of the Recommended Plan.  
The community would benefit from the proposed action through the stabilization of  the  
existing sheet pile wall and 1420 LF (710 LF along each bank) of streambank that would  
protect SR 16 and adjacent utilities and infrastructure.  

 
c. Coordination with Resource and Other Agencies.  Pursuant to the Fish and Wildlife  
Coordination Act (FWCA) of 1958 as amended,  coordination with the U.S. Fish and Wildlife  
Service has been conducted.  In accordance with the Endangered Species Act of 1970, as  
amended, the Recommended Plan would have no effect on listed species. Coordination  
with the Ohio Department of Natural Resources Wildlife Resource Section under the Fish  
and Wildlife Coordination Act  has been conducted. There would be no effect to any rare,  
threatened, or endangered species or sensitive  habitats within  the project area.  The  
project would be conducted in accordance with the Clean  Water Act. Finally, pursuant to  
Section 106 of the National Historic Preservation  Act of 1966, as amended, coordination 
with the State Historic Preservation Office  has been conducted. No  historic properties  
would be affected  by the proposed undertaking. Appropriate measures and best  
management practices have been identified and incorporated into the plan.  

 
d. Other Public Interest Considerations. There has been no opposition  to the  
Recommended Plan expressed  by state or local governments, or organized environmental  
groups, and there are no unresolved issues regarding the implementation  of  the  
Recommended Plan.  

 
5. I find the Recommended Plan has been  planned in accordance with current authorization as 
described in the EA.  The Recommended Plan is consistent with national policy, statutes and 



 

 

  
   

    
  

  
 
 
           
 
           

          
  

 

administrative directives.  This determination is based on thorough analysis and evaluation of 
the Recommended Plan and NAA.  In conclusion, I find that the proposed Emergency 
Streambank Protection Project in the City of Newark, Ohio, would have no significant adverse 
effect on the quality of the human and/or natural environment and preparation of an 
Environmental Impact Statement is not required. 

_________________________________ 
Philip M. Secrist III 
Colonel, Corps of Engineers 
District Engineer 
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