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 Information contained in the report was obtained from various resource agencies and represents 
the most recent data available at the time of publication. The report is intended to serve as a 
technical document for future Long Range Transportation Plan updates.  

This document was financed (in part) by the U.S. Department of Transportation’s Federal Highway 
Administration, Federal Transit Administration, West Virginia Department of Transportation, Ohio 
Department of Transportation, and local communities. 

The contents of this document reflect the views of the Wood-Washington-Wirt Interstate Planning 
Commission which is responsible for the facts and accuracy of the data presented herein. The 
contents do not necessarily reflect the official views or policy of the U.S. Department of 
Transportation, West Virginia Department of Transportation, or the Ohio Department of 
Transportation. This document does not constitute a standard, specification or regulation. 
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I. Introduction 
 
The Environmental Overview Study describes in general, the physical, social, economic and ecological 
environment of the Wood-Washington-Wirt Interstate Planning Commission (WWW) Study Area. It 
updates a previous document with the same title completed in 2010. The topics discussed are: geology, 
soils, vegetation, wildlife, land use, special factors, transportation, utilities, economic activity, and 
demography. A series of specific concerns are addressed within each discussion.  
 
The primary objective of the Study is to present in one document pertinent information about economic, 
social, and environmental factors which may be affected by or have an effect on implementation of 
transportation systems, plans, or projects. Collected in this document are data and references which will 
be of value to citizens, planners, and decision makers, all of whom must be involved in the process of 
anticipating and assessing the possible impacts which may result from implementing transportation or 
other development plans. 
 
This Environmental Overview Study has been developed as a general information tool to be used 
specifically for highway system analysis. It does not substitute for a detailed Environmental Impact 
Statement (EIS), which is required to be prepared for individual projects or proposals. The overall 
purpose of the Study is to assist in identifying potential environmental “red flags” as projects are proposed 
and progress through the planning process. The Study reaches no conclusions, rather, provides the 
public and those involved in planning and choosing alternatives with a summary of current environmental 
conditions in the WWW Study Area, which includes Wood County and 7 townships in Washington County 
(Belpre, Dunham, Fearing, Marietta, Muskingum, Newport, and Warren) (Figure 1.1). Beyond its 
immediate value in providing an overview for transportation planning, the Study is of value to anyone 
concerned with the orderly and sensitive development of the region. 
 
Data sources for the Study were published documents and information available from various agencies 
and individuals. Primary field data collection and monitoring were not done, although discussions with 
knowledgeable individuals provided important details which served to make the Overview more complete. 
Some data and information is more static in nature, and as such is unlikely to change drastically over a 
period of time. Examples of this include the geology, soils, plant life, and wildlife; this information is 
provided in this update, and will also be provided in future updates to this document. Other data and 
information is more fluid in nature; neighborhoods, economic centers, transportation, and other special 
factors; as a result, this information will be updated on a more regular basis to provide an accurate picture 
of the WWW Study Area. It should be noted that the format of this Study was taken from the 1980 
Environmental Overview Study authored by Rogers and Golden of Philadelphia, PA, employs the 
resources used by Rogers and Golden, and uses other references for the construction of this document 
cited throughout the document. 
 
The Environmental Overview Study can become an important reference document for future choices to 
be made in the region. To be of most use, it has been maintained through periodic revisions and updating 
to reflect new information as it becomes available. This document is a regularly updated document to 
coinciding with the Long Range Transportation Plan updates. 
 
The significance of an environmental viewpoint is in the way it compels us to examine plans and 
decisions.  An environmental perspective, removed from the specific goals of a single agency or interest 
group, can serve to provide two important dimensions to the review of proposed plans. One dimension is 
temporal. The probable results of a proposed action can be viewed in terms of what has come before and 
what is likely to happen in the future. The second dimension is spatial. An action proposed for a particular 
place will have consequences which radiate into the community at-large. In both instances, the key 
concern is with the nature, intensity, and direction of change. 
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The Environmental Overview provides raw materials with which to begin examining how changes can be 
absorbed into the landscape and into the fabric of the community with the most benefit and least cost. 
The plates which illustrate the Overview provide ample evidence that the Parkersburg-Belpre-Marietta 
area is not homogeneous, that natural and cultural phenomena are varied throughout the region. Further 
examination will indicate which areas are more and less amenable to change and where impacts can be 
tolerated and where they will create undue problems. 
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II. Geology and Hydrology 
 
Importance 
  
Geology deals with the earth, the rocks of which it is composed, and the changes it undergoes. The 
character of geologic material helps determine such things as the pathways streams follow, the land’s 
topography, groundwater availability and types of soil in a region. Geologic material influences such 
factors as vegetation, soil characteristics, erosion, and slope stability. Of particular concern to man, aside 
from availability of resources such as coal, oil, and building materials, is how geologic material determines 
the amount of water stored in the ground, the rates and paths of surface stream and groundwater 
movement, and the general stability of the earth’s surface. 
 
Description 
 
The Study Area in Wood County, West Virginia and Washington County, Ohio, lies entirely within a larger 
region known as the Appalachian Plateau. The Study Area exhibits the steep hill-slopes and narrow 
ravines typical of the plateau, except along principal rivers where river terraces and broad flat low-lands 
are found.  
 
A sequence of nearly flat-lying sedimentary rocks underlies the region. These rocks are 10,000 to 20,000 
feet thick and range in age from 600+ million years old (Cambrian) to recent (Holocene). The topmost 
layer of consolidated rock in the sequence, the Dunkard Group, occurs at and immediately below the land 
surface in the area. Only the Dunkard Group and the recent glacial and alluvial deposits filling the river 
valleys are of concern to us here.  At its maximum, the Dunkard Group is about 1200 feet thick. Within the 
Study Area, it is about 450 feet thick on the average, and thins somewhat to the north and west in 
Washington County, Ohio. Outcrops of the Dunkard are prominent along I-77, US 50, and other local 
highways. 
 
The Dunkard Group and the alluvial deposits forming the surface geology of the area are responsible for 
observed hydrologic and stability characteristics. Hydrologic characteristics include water availability and 
runoff. Important engineering characteristics are those dealing with foundation stability, land sliding, and 
the like. Figure 2.1 (USGS.gov) presents that spatial extent of these two geologic units. 
 
The Dunkard Group is a non-marine cyclic sequence of sandstone, siltstone, red and gray shale, 
limestone, and coal. It contains the Greene, Washington and Waynesburg Formations. It extends from 
the top of the exposed bed rock section to the top of the Waynesburg coal, and includes the Washington 
coals and limestones. Palynological evidence favors a Pennsylvanian age, at least for the lower portion. 
Alluvial deposits along the rivers include unconsolidated sand, silt, gravel and clay. The unconsolidated 
materials in terraces above the flood plains of the present rivers were laid down during the Ice Age (1 
million to 10,000 years ago). Glaciation never occurred within the Study Area, but outwash from the 
Wisconsin (last) glacial advance provided abundant unconsolidated material which choked the river 
valleys. This material is typically 60-90 feet thick.  
 
Concerns 
 
The Dunkard Group’s sandstone, siltstone, shale, limestone and coal beds vary in thickness and are not 
uniform throughout the area. As a consequence, it is difficult to predict, except in a general way, where 
geologic instability will occur or where higher ground water yields will be found.  
 
 
 
Landslides 
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Rockfalls along steep cliffs or highways cuts typically result from variable weathering. Where less 
competent rock under lays a more competent rock, more rapid weathering of the underlying supporting 
rock results in a rock fall. 
 
Landslides (mudflows, earth flows, avalanches, etc.) which occur on steep (5%-35%) slopes are the 
result of one or several actions: disturbance, weathering, erosion, or groundwater flow. Combined with 
gravity, all of these contribute to unstable conditions. A slide may be triggered by heavy rains, disturbance 
from construction, or an earthquake. Flat ridge top areas and the flat valley bottoms are typically not 
prone to slides. The most extensive area of slope failure in the Eastern United States is on the plateau of 
the western Appalachian Highlands. A few slumps form in fresh bedrock, but shallow earth flows in soil 
and weathered rock are more common. More than 75 percent of slopes in the area from Pittsburgh, Pa., 
to Chattanooga, Tenn., show signs of failure. In Tennessee and Kentucky, landslides are common in 
colloidal soil as thick as 20 m along the valley walls of the plateau. Stress release along valley walls has 
accentuated slope failures along the Ohio, Allegheny, Monongahela, and other rivers in the plateau area. 
 
Landslide probability based upon the above criteria is shown in map form on Figure 2.2. 

 
Groundwater 
 
The quantity of water which seeps into the earth from precipitation or streams depends on the physical 
characteristics of the soil and the underlying rock. Groundwater occupies voids in geologic material 
occurring below the gravel in glacial deposits or sandstone bedrock; they may also occur as cracks and 
crevices in bedrock. The quantity of groundwater, then, depends on the nature of the rock, the size and 
shape of openings, and whether they have been filled with water. 
 
The geologic formations which yield underground water in the area comprise two general classes: (1) 
consolidated layers of sandstone, shale, limestone, and coal; and (2) the unconsolidated deposits of sand 
and gravel. 
 
Large groundwater supplies are found in the glacial outwash deposits beneath the Ohio River floodplain. 
These deposits have an estimated potential yield of 1000+ gallons per minute (gpm). Large municipal 
wells in the area are in these deposits. These wells are recharged by induced infiltration from the river. 
Stream deposited alluvium, which contains clay, silt, and sand, are relatively thin and does not yield as 
well as the outwash sands and gravels. In alluvium, properly constructed wells may yield several hundred 
gpm.  
 
In upland areas, which are underlain by the Dunkard Group, meager quantities of groundwater are found. 
This is due to the lack of storage available within the consolidated rock. Many low yield or failed wells are 
reported for this area. While yields are reported from 0 to 300 gpm, the median reported yield is 7 gpm. 
Dug wells and cisterns are frequently used in the area underlain by the Dunkard Group (Bain and Friel, 
1972). 
 
Surface Water 
 
The consolidated nature of the Dunkard Group permits relatively little infiltration of rainfall. As a result, 
streams in the area tend to be flashy, carrying storm runoff which is unable to enter the ground. Also, 
during dry periods, the streams tend to have relatively low base flows because there is little groundwater 
available to augment the stream’s flow. The principal waterways are the Ohio River, Muskingum River, 
Little Hocking River, Little Kanawha River, Duck Creek and Little Muskingum River. 
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Marcellus and Utica Shales 
 
The Marcellus and Utica Shale regions extend across New York, Pennsylvania, Maryland, West Virginia, 
Ohio, and portions of Kentucky and Tennessee. Most drilling is now occurring in the Marcellus Shale 
regions of Pennsylvania, West Virginia and New York. The Marcellus and Utica Shale regions are 
important geologic formations because they hold large reserves of natural gas. It is estimated that the 
Marcellus Shale alone could contain as much as 363 trillion cubic feet of natural gas.  This is enough 
natural gas to satisfy U.S. energy demands for about 14 years. In the Study Area, only Utica Shale 
deposits exist, the Marcellus Shale regions end in the counties to the east of the Study Area. 
 
The deposits lie between 7,000 and 12,000 feet below ground. Onondaga Limestone immediately 
underlies the Marcellus Shale, so knowing the elevation of the top of the Onondaga and the surface 
elevation at a particular location provides a way to estimate the depth 
of a well drilled all the way through the Marcellus Shale. Because the 
Marcellus Shale layer is much thinner on its western edge, Ohio is 
experiencing far less Marcellus Shale drilling than other states. Ohio 
will likely see a significant increase in future drilling, as much of the 
state sits over the Utica Shale formation, which experts also predict 
holds large natural gas reserves and potentially oil reserves as well. 
 
Natural gas is extracted from the shale through a two-step process of 
horizontal drilling and hydraulic fracturing (fracking). To start, a 
production well is drilled thousands of feet downward and then 
gradually angled out horizontally through the shale deposit. The well is 
drilled horizontally to maximize the ability to capture natural gas once 
the shale is hydraulically fractured. After the well is drilled, a mixture of 
water, sand and chemical additives is injected at very high pressure to 
fracture the shale. The fracking process, is a technique used in the oil 
and gas industry since the 1950s. The sand keeps the fractured shale 
open and serves as a conduit for extracting the natural gas. 
 
Most of the water used to fracture the shale remains trapped thousands of feet underground after it is 
injected. However, internal pressure in the geologic formation forces about 15-20 percent of the total 
volume injected back to the surface through the well bore. Most of this water comes back to the surface 
within seven to ten days after it is injected. The water is then stored temporarily in lagoons or tanks before 
being sent off-site for disposal. It is usually transported off-site by truck, although some companies are 
exploring rail transportation as an option. Drilling companies send the water to disposal facilities that have 
permits to inject fluids thousands of feet underground into deep injection wells (called Class II wells). This 
delivery of water to and from sites will result in a major increase in truck traffic on the highways near the 
wells. 
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III. Soils 
 
Importance 
 
Soils overlay the geologic material of the earth. Soils provide the nutrients and growth substrate for 
cultivated and natural vegetation, provide physical support for most constructions, absorb waste from on-
site sewage systems, and filter most groundwater entering the sub-surface geology. 
 
Soils are classified by similarity of characteristics into various soil series, which are in turn further 
identified by phase. 
 
Some soils hold nutrients, are well drained, and are easily cultivated while others are not. Soils with high 
clay content may shrink and swell with changing soil moisture, causing buildings to shift and walls to 
crack. Various soils have different thicknesses, and water tables can be found at variable depths, 
knowing the various properties of soils permits prediction of the results of, and effects on, development. 
Where soil characteristics are ignored there is the possibility of incurring costs which could have been 
anticipated and avoided. 
 
Studies have shown that, in general, developing in “fair” soils as compared to “good” soils increases 
street and utility costs by 10% and park development by 8%. The cost of building construction would not 
be affected. On the other hand, development in “poor” soils as compared to “good” soils increases street 
and utility costs approximately 40%, low-level building costs by 8% and park costs by approximately 40% 
(Southeastern Wisconsin Regional Planning Commission, 1969). 
 
Description 
 
In general, soils in the Study Area are almost always silt loams over five feet deep. Soil associations, 
landscapes which have distinctive patterns of soils series, are useful for broadly describing soils and their 
distributions. Associations normally consist of one or more major soil and at least one minor soil, and are 
named for the major soils. The soils in one association may occur in another, but in a different pattern. It 
should be noted that a soil series are soils whose horizons are similar in thickness, arrangement, and 
other characteristics; soil phases of a soil series have different surface textures, slope, stoniness, or other 
characteristics which may affect man’s use of the soils. Figure 3.1 shows graphically the soil types for the 
WWW Study Area. Below is a short description of the associations occurring in the Study Area:  
 
 WOOD COUNTY, WEST VIRGINIA  
 
 Huntington-Ashton-Wheeling Association - deep well-drained, mainly nearly level and gently  
 sloping, silty soils on bottom lands and terraces along the Ohio River. 
 
 Markland-McGary-Cotaco-Hackers Association - deep, well-drained, mainly nearly level to 

strongly sloping, silty soils; on terraces and bottom lands along the Little Kanawha River. 
 
Moshannon-Monongahela- Hackers Association - deep, well drained and moderately well 
drained, mainly level and gently sloping, silty soils on bottom lands and terraces along the Little 
Kanawha and Hughes Rivers and Reedy Creek. 

 
Monongahela-Upshur-Muskingum-Zoar - deep and moderately deep, moderately 
well-drained and well-drained, gently sloping to very steep, silty and clayey soils on dissected 
high terraces and uplands. 
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Muskingum Association - moderately deep, well-drained, mainly moderately steep to very steep, 
silty soils on uplands. 
 
Upshur-Muskingum-Brooke Association - deep and moderately deep, well drained, mainly 
strongly sloping to moderately steep, clayey and silty soils on uplands. 
 
Muskingum-Upshur-Vandalia Association - deep and moderately deep, well-drained, hilly and 
moderately steep to very steep, silty and clayey soils on uplands and foot slopes. 
 
Upshur-Muskingum-Vandalia Association - deep and moderately deep, well-drained, sloping to 
very steep, clayey and silty soils on uplands and foot slopes. 
 
WASHINGTON COUNTY, OHIO 
 
Upshur-Vandalia Association - reddish clayey soils formed in residuum from shale on side 
slopes and ridgetops and reddish clayey soils formed in colluvium on foot slopes. 
 
Gilpin-Upshur-Vandalia Association - brownish loamy soils formed in residuum from siltstone and 
reddish clayey soils formed in residuum from shale on side slopes and ridgetops and reddish 
clayey soils formed in colluvium on foot slopes. 
 
Upshur-Gilpin-Lowell Association - reddish clayey soils formed in residuum from shale, brownish 
loamy soils formed in residuum from siltstone, and brownish clayey soils formed in residuum from 
limestone, siltstone, and shale on side slopes and ridgetops. 
 
Elba-Belpre Association - brownish clayey soils formed in residuum from limestone and reddish 
clayey soils formed in residuum from calcareous shale on side slopes and ridgetops. 
 
Gilpin-Dekalb-Woodsfield Association - brownish loamy soils formed in residuum from siltstone 
and sandstone on side slopes and reddish clayey soils formed in residuum from shale on 
ridgetops. 
 
Upshur-Zanesville Association - reddish clayey soils formed in residuum from shale on side 
slopes and brownish loamy soils formed in residuum from siltstone on ridgetops. 
 
Vincent-Otwell Association - reddish clayey and brownish loamy soils formed in water-laid 
material on extensive terrace remnants. 
 
Gilpin-Upshur-Otwell Association - brownish loamy soils formed in residuum from siltstone and 
reddish clayey soils formed in residuum from shale on side slopes and brownish loamy soils 
formed in water-laid material on terrace remnants. 
 
Gallia-Allegheny Association - reddish and brownish loamy soils formed in water-laid material on 
extensive terrace remnants. 
 
Duncanon-Lakin Association - brownish loamy and sandy soils formed in wind and water 
deposited material on low terraces and in hummocky areas 
 
Mentor-Watertown-Huntington Association - brownish loamy and sandy soils formed in water laid 
material on terraces and flood plains. 
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Chagrin-Mentor-Chili Association - brownish loamy soils formed in water-laid material on flood 
plains and terraces. 
 
Chargin-Markland-Nolan Association - brownish loamy and clayey soils formed in water laid 
material on flood plains and terraces. 

 
Concerns 
 
Soil characteristics such as texture, permeability, depth to water table, and erodibility, greatly influence 
engineering and land use considerations. The characteristics are the result of five interacting factors: 
 

1. the physical and mineral composition of the parent material; 
2. the climate under which the parent material has accumulated and formed in the soil; 
3. living organisms in and on the soil; 
4. the topography, or relief of the area; and 
5. the time required for the changing of the parent material into a soil profile. 

 
Engineering Considerations 
 
The AASHTO (American Association of State Highway and Transportation Officials) and the Unified Soil 
Classification systems are used to classify soils according to engineering characteristics. These 
classifications enable a user to estimate such performance qualities as shear strengths, compressibility, 
and permeability for a particular soil type. For example, a user may determine whether a soil type is 
potentially good cover, base, or sub-base material for roads or whether different material must be 
imported at additional cost. These classifications determine, at least in part, the structural design, and 
cost of the pavement and the location of the alignment. Soils can also be appraised in terms of potential 
limitations for pedestrian and vehicular use in the absence of pavement, limitations imposed on winter 
grading operations, propensity to compact, surface stabilization with additives, and use as backfill 
material. 
 
The AASHTO system is used to classify soils according to properties which affect highway construction 
and maintenance. Soils are classified into one of seven groups, ranging from A-1 through A-7, based on 
grain size distribution, liquid limit, and plasticity; soils in group A-1 are the most superior for subgrade or 
foundation, while soils in group A-7 are poorest. Table 3.1 shows the AASHTO soil classification system 
and how soils are in relation to road construction. 
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Table 3.1 AASHTO Soil Classification System (from ASTM M 145) 
 

GENERAL 
CLASSIFICATION 

GRANULAR MATERIALS  
35% OR LESS PASSING THE 0.075 MM SIEVE 

SILT-CLAY MATERIALS  
>35% PASSING THE 0.075 

MM SIEVE 

Group Classification 
A-1 

A-3 
A-2 

A-4 A-5 A-6 
A-7 

A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-7-5 
A-7-6 

Sieve Analysis, % 
passing            

  2.00 mm (No. 10) 50 
max --- --- --- --- --- --- --- --- --- --- 

  0.425 (No. 40) 30 
max 

50 
max 

51 
max --- --- --- --- --- --- --- --- 

  0.075 (No. 200) 15 
max 

25 
max 

10 
max 

35 
max 

35 
max 

35 
max 

35 
max 

36 
min 

36 
min 

36 
min 

36 
min 

Characteristics of 
fraction passing 0.425 
mm (No. 40)  

                    

  Liquid limit  --- --- 40 
max 

41 
min 

40 
max 

41 
min 

40 
max 

41 
min 

40 
max 

41 
min 

  Plasticity index 6 max N.P. 10 
max 

10 
max 

11 
min 

11 
min 

10 
max 

10 
max 

11 
min 

11 
mina 

Usual types of 
significant constituent 

materials 

stone 
fragments, 
gravel and 

sand 

fine 
sand 

silty or clayey gravel and 
sand silty soils clayey soils 

General rating as a 
subgrade excellent to good fair to poor 

aPlasticity index of A-7-5 subgroup is equal to or less than the LL - 30.  Plasticity index of A-7-6 subgroup is greater than LL – 30 

Source: http://training.ce.washington.edu/WSDOT/Modules/04_design_parameters/aashto_terms.htm 
 
Highways 
 
According to the Soil Conservation Service, soil engineering factors to be considered in highway and 
superhighway location, construction, and design are: 
 

1. Presence and thickness of an organic layer 
2. Depth to bedrock and presence of stones and boulders 
3. Depth to water table (permanent or seasonal) 
4. Stability of slopes 
5. Potential frost action 
6. Erodibility 
7. Flooding hazard 
8. Topography (need for cuts and fills) 
9. East of excavation 
10. Plasticity 
11. Presence of springs or seepy areas 
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When evaluating soils for highway location capability, it is assumed that the surface layer, generally 
containing the organic matter, will be removed in construction. 
 
In the Study Area, the most frequently occurring soil limitation to highway location is slope, Figures 3.2a, 
3.2b show the slopes in the Study Area. As can be seen in these figures, steep slopes occur in a vast 
majority of the area. This results in the need for cut and fill when constructing most roads in the region. 
Susceptibility to frost action, high shrink-swell capacity, frequent flooding, instability, and slippage are also 
frequent problems. As can be noted in Appendix A, many soils in the Study Area have several limitations. 
Soils having the fewest limitations for highway development in the Study Area are Allen (Ae), Lakin (La, 
LK), and Wheeling Wh, We) in West Virginia and Conotton (Co), Gallia (Ga), Lakin (Lb), Sparta (Sa), 
Watertown (Wa, Wb), and Wheeling (Wr) in Ohio. This was determined by consulting the engineering 
interpretation information contained within the respective soil surveys for each soil series present in the 
Study Area. Those soils listed as having no or few limitations were selected as being most suitable for 
highway development. 
 
Local Streets and Roads 
 
Local roads and streets have all-weather surfacing (concrete or asphalt) and are expected to carry 
automobile traffic year around. Local roads and streets are built primarily on the soils at hand. The soil 
properties affecting local roads and streets are those influencing ease of excavation and grading (depth to 
bedrock or fragipan, depth to water table, flooding, stoniness and slope) and those affecting traffic 
supporting capacity (shear strength, shrink-swell capacity, potential frost action, and depth to seasonal 
high water table).  
 
Soils most suitable for local street and road development are the Conotton (Co) and Watertown (Wb) 
series in Ohio and the Wheeling (We, Wh) and Zoar (Zo, Zs) series in West Virginia. In general, however, 
soils in the Study Area are high water table, hazard of flooding are the limiting characteristics, with slope 
being the most frequent limiting factor. In West Virginia, soils which are the least favorable for this type of 
development include Ginat (Gn), McGary (Mg), Mellon (Me), Melvin (Mi), Muskinghum (Mo, Ms, Mt), and 
Upshur (Um, Ud, Uc, Uh, Ue). In Ohio, the least favorable soils include Belpre (Be), Chagrin (Ch), 
Hartshorn (He), Lowell (Lo), Markland (Ma, Mb), McGary (Mc), Nolin (No), Peoga (Pe), Summitville (Us), 
Taggart (Ta), Upshur (Up, Ur), Vandalia (Va), Vincent (Vt), Woodsfield (Wt), and Zanesville (An). Table 
3.2 indicates the soil characteristics to consider when determining the suitability of any given soil for local 
road and street development. 
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Table 3.2 Soil Limitations Ratings for Local Roads and Streets 
 

PROPERTY LIMITS RESTRICTIVE 
FEATURE SLIGHT MODERATE SEVERE 

USDA Texture   Ice Permafrost 
Depth to Bedrock (inches)    Depth to Rock 

Hard 40 20-40 20  
Soft 20 20   

Depth to Cemented Pan (inches)    Cemented Pan 
Thick 40 20-40 20  
Thin 20 20   

AASHTO Group     
Index Number (*1,*2) 0-4 5-8 8 Low Strength 
AASHTO (*1,*3)  A-5, A-5 A-6, A-7 Low Strength 
Depth to High Water Table (feet)   + Ponding 
 2.5 1.0-2.5 0-1.0 Wetness 
Slope (percentage) 0-8 8-15 15 Slope 
Flooding None, 

Protected 
Rare Common Floods 

Potential Frost Action Low Moderate High Frost Action 
Shrink-Swell (*1) Low Moderate High Shrink-Swell 
Fraction 3 in (weighted 
percentage) (*4) 

25 25-50 50 Large Stones 

Source: US Department of Agriculture, Soil Conservation Service 
 
*1. Thickest horizon between 10 and 40 inches. 
*2. GIN - (F - 35) [.2 + .005(LL-40)] + .01 (F – 15) (PI = 10) where F = % passing No. 200 sieve. If F 35 and PI 11, use only part 2 of 
equation. Use median values. 
*3. Use AASHTO classification only when group index not known. 
*4. Weighted average to 40 inches. 
 
Foundations 
 
Building foundations are included in this section as the importance of where development may occur and 
land use patterns are important to determining the locations of transportation facilities. As with other 
engineering considerations, soils in the Study Area are primarily limited in their use as building 
foundations by slope. Other limitations include flooding, shallow depth to bedrock, slippage, and high 
seasonal water table. Often a soil series will have more than one limitation. Soil series which are most 
suitable for building foundations in Ohio are Allegheny (Al), Conotton (Co), Gallia (Ga), Hackers (Hc), 
Mentor (Me), Sparta (Sa), Watertown (Wb), and Wheeling (Wr). In West Virginia, they are Allen (Al), 
Duncannon (Du), Lakin (La), and Wheeling (We, Wh). 
 
Tables 3.3 and 3.4, which rate soil criteria for the construction of dwellings with and without basements, 
make several assumptions. These are: 
 

1. Soils beneath footings are undisturbed; 
2. Buildings are less than 3 stories, with low loads and low vibrations; 
3. Whenever the water table rises above the footings, uplift pressure tends to change the stability of 

the cellar walls. Cellar floors and walls are under hydrostatic pressure and leaks are likely. 
Degrees of limitations are based on the estimated difficulty in correcting these conditions (e.g., 
sub-floor drainage systems); and  

4. Slope is related to the need for excavation and cut and fill and the possible consequence of 
unequal settling. 
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Corrective measures for overcoming limitations include foundation drainage, special foundations, and fill, 
all of which represent additional expenses. The suitability of any site for construction is also a function of 
other factors such as lot size, and access to other land uses. 
 
Table 3.3 Criteria for Construction of Dwellings with No Basements 
 

LIMITATIONS SLIGHT MODERATE SEVERE 
Flood Hazard Never Flooded  Flooding 
Depth to Water Table Over 4 Feet 2 to 4 Feet Less Than 2 Feet 
Depth to Bedrock Over 3.5 Feet 3.5 to 1.5 Feet Less Than 1.5 Feet 
Slope * 0-12% 12-25% 25% and above 
Rockiness** No Outcrops Outcrops More Than 

300 Feet Apart 
Outcrops Less Than 
300 feet apart 

Stoniness** No Stones Stony Cobbles and Boulders 
 
How well a septic sewage disposal system works depends largely on the rate at which effluent moves into 
and through the soil. This is indicated by soil permeability. Other factors which affect the performance and 
location of septic systems include ground water level, soil depth, nature of underlying bedrock material, 
slope, and proximity to water bodies. 
 
Table 3.4 Criteria for Construction of Dwellings with Basements 
 

LIMITATIONS SLIGHT MODERATE SEVERE 
Flood Hazard Never Flooded  Flooding 
Depth to Water Table Over 5 Feet 4 to 6 Feet Less Than 4 Feet 
Depth to Bedrock Over 5 Feet 3.5 to 5 Feet Less Than 3.5 Feet 
Slope * 0-12% 12-25% 25% and above 
Rockiness** No Outcrops Outcrops More Than 

300 Feet Apart 
Outcrops Less Than 
300 feet apart 

Stoniness** No Stones Stony Cobbles and Boulders 
 
* For industrial building and shopping centers reduce slope by 50 percent. Onsite investigations are required for site design. 
 
** This criterion affects the chance of having difficulty with excavation. 
 
Septic Systems 
 
Septic sewage disposal systems should be used only in locations where their operation will not create 
health hazards or have adverse effects on natural systems, especially surface and ground water systems. 
Potential for septic system failures exist if septic tanks are used on any sites where the seasonal high 
water table is less than 4 feet from the surface, where the soil is easily clogged by particulate matter, 
where there is an insufficient soil layer to filter out the contaminants, or where permeability is more than 
40 minutes/inch (minutes required for one-inch of water to drain). These situations usually result in 
pollution of nearby surface or ground water by effluent seeping over or through the soil. 
 
Over time, the two most important factors which affect the proper functioning of a septic system appear to 
be the presence of a bacterial mat which builds up at the soil-effluent interface, and the hydraulic 
conductivity of the soil beneath the bacterial mat which regulates the disposal of liquid into the soil. It is 
the mat which primarily provides the filtration of particulate matter, bacterial pathogens, and viruses from 
the effluent. 
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The rate of absorption of the effluent by the soil is critical to the operation of the system. If the absorption 
is too slow the effluent will erupt onto the surface of the soil. If the effluent drains out of the seepage field 
too rapidly, bacteria and viruses may travel unfiltered into wells or surface supplies, or nutrients may enter 
into the groundwater system more rapidly than they can be diluted to acceptable levels by rain water 
recharging the ground water (Cain and Beatty, 1965). 
 
Although soil disposal of effluent has commonly been considered satisfactory if the effluent is absorbed in 
sufficient quantities to avoid eruption onto the surface, it is understood that processes of filtration and 
absorption must purify the liquid before it is recycled if the system is to be considered satisfactory. After 
passing through the septic tank, the sewage effluent may still contain 20-70% of the suspended solids 
and all the dissolved solids. The anaerobic condition of the septic tank allows some breakdown of organic 
matter, bacteria, and virus and allows the selective passage of nutrients. Table 3.5 lists criteria for rating 
soil limitations for septic effluent filter fields. 
 
Soils erode as water washes over them and as raindrop impact dislodges soil particles. In West Virginia 
and Ohio, sheet and rill erosion are responsible for the majority of surface soil lost to erosion during 
construction. Sheet erosion involves the removal of a nearly uniform layer of soil from the surface. Sheet 
erosion is initiated by the force of raindrops falling on bare or sparsely vegetated soil. The impact of the 
rain falling on the surface dislodges soil particles. Once detached, soil is readily picked up and 
transported by water (runoff) flowing downhill over the ground surface. As runoff gains velocity, it 
increases its ability to carry additional soil particles. 
 
Table 3.5 Criteria for Rating Soil Limitations for Septic Effluent 
 

LIMITATIONS SLIGHT MODERATE SEVERE 
Flood Hazard Never Flooded  Flooding 
Depth to Water Table Over 4 Feet 3 to 5 Feet Less Than 3 Feet 
Depth to Bedrock Over 6 Feet 4 to 6 Feet Less Than 4 Feet 
Permeability * More Than 1 

Inch/Hour 
.63-1 Inch/Hour Less Than .63 

Inches/Hour 
Slope 0-6% 6-12% More Than 12% 
Rockiness Outcrops 300 Feet 

Apart 
Very Stony Outcrops 
100-300 Feet Apart 

Cobbly or Rubble 
Outcrops Less Than 
100 Feet Apart 

Source: Soil Conservation Service 
 
* For industrial building and shopping centers reduce slope by 50 percent. Onsite investigations are required for site design. 
 
Runoff which flows in channels detach soil particles in a process called rill erosion. This type of erosion 
becomes severe as slope steepness and the resulting runoff rate increase. 
 
Erosion may affect a site and adjacent land and waterways by denuding the site of productive soils and 
by damaging adjacent lands, streams and lakes through sedimentation. 
 
Sedimentation can choke streams, smother aquatic habitats, clog shipping channels, and damage 
property. In addition, sediment may cause nutrient enrichment of water bodies and deteriorate water 
quality. Nutrient enrichment and filling decreases the capacity and utility of reservoirs. Sedimentation may 
alter stream channel geometry, increase flooding, and change natural surface drainage patterns. 
Sediment has been described by the U.S. Environmental Protection Agency as the nation’s number one 
water pollutant. 
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Some soils are more erodible than others. Table 3.6 illustrates the sediment yielded by several types of 
soils found in the Study Area. The “K” or erodibility factor is the measure of the susceptibility of a given 
soil to erosion. 
 
Table 3.6 Relative Rates of Soil Erosion 
 

SOIL SERIES K FACTOR RAINFALL 
FACTOR 

TOPOGRAPHIC 
FACTOR 

SEDIMENT YIELD 
(TONS/ACRE/YEAR) 

Sparta .17 200 .54 18 
Hackers .28 200 .54 30 
Woodsfield .43 200 .54 46 
 
Most soils in the Study Area are at least moderately erodible. Those series having the greatest erosion 
potential include Duncannon (Du), Markland (Me, Md), McGary (Mg), Monongahels (Mn), Siotoville (Sc), 
Tygart (Ty), Upshur (Um, Ud, Uc, Un, Ue), and Zoar (Zo, Zs), in West Virginia and McGary (Mc), Peoga 
(Pe), Upshur (Up, Ur), Markland (Ma, Mb) and Vincent (Vt) in Ohio. Appendix A gives the K factors for all 
the series in the Study Area. Using the K factor, with other information on slope length and steepness, 
rainfall, and cover type, soil loss can be computed using the Universal Soil Loss Equation for any given 
site. 
 
It should be noted that clearing land for construction, or for any purpose, will accelerate erosion. 
Examples of changes in erosion rate with changes in land use are shown in Table 3.7. Construction sites 
have a higher potential yield of sediment than any other land use activity. In some cases the rate of 
erosion under construction conditions can be 100 times that found under natural (Wolman, 1964). 
 
Table 3.7 Relative Rates of Erosion with Changes in Land Use 
 

ACTIVITY SEDIMENT PRODUCED 
(TONS/SQUAREMILE/YEAR) 

Construction 48,000 
Cropland 4,000 
Grassland 240 
Forest 24 
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IV. Vegetation 
 
Importance 
 
Vegetation consists of trees, shrubs, herbs, and field crops and aquatic plants. Vegetation can be 
characterized in many ways. A vegetation community has an aerial or spatial aspect (cover), a vertical 
profile (structure), and is composed of a particular group of plants (species composition). Each of these 
physical characteristics is integral to the community’s natural processes. 
 
Vegetation is of fundamental importance in that it is involved in primary production of the stored energy 
(in the form of organic compounds) upon which all animal life, including human, depends. In addition, 
vegetation is responsible for replenishing the oxygen we breathe and is an integral part of nutrient cycles. 
 
The aspects of vegetation of most immediate concern, however, are the influences it exerts upon 
microclimate, water quality and hydrology, soil, wildlife, noise, and the visual and natural quality of an 
area. These are discussed in Table 4.1. 
 
Table 4.1 The Relationship of Vegetation to Other Environmental Factors 
 
Noise Trees and even lower growing shrubs reduce noise levels by acting as barriers 

to sound. It is estimated that each 100-foot width of woodland vegetation can 
absorb 6 to 8 decibels of sound intensity. Along busy highways where as much 
as 72 decibels of sound are generated, a forest or band of trees can give 
nearby residents much relief. One should realize that sound is on a logarithmic 
scale: 6-8 decibels is a substantial reduction in noise intensity. When vegetation 
is combined with other soft surface material (earth berms, for example), noise 
intensity may be reduced by 50% or more. 

Soil Vegetation helps to prevent erosion and the loss of soil nutrients. Vegetation 
protects the soil from raindrop impact, traps sediment, and impedes overland 
runoff. Fibrous roots that grow near the surface hold soil in place. Dead plant 
material covers and protects the soil and decomposes to add to the soil’s 
structure and fertility. 

Water Quality 
and Hydrology 

Vegetation increases the rate at which water infiltrates into the ground and 
helps to prevent flood. Root systems absorb significant volumes of soil water 
during growing seasons. Streamside trees such as black gum, willow, red 
maple, and beech are substantially more efficient than other plants at removing 
water from the soil. Vegetation also provides litter and humus, which absorb 
and store water. Roots which penetrate deep into the ground aerate the soil; 
maintain its porosity and granular structure. Because the infiltration capacity 
and porosity of the soil are maintained, less flooding takes place (Hibbert, 
1967). Past observations have shown an increase in stream flow of about 3mm 
per year for each percent reduction of forest cover; and a 40% increase in 
cumulative runoff from a small (15.6 hectare) clearcut watershed after the first 
year, with an increase of 418% from June to September (Borman and Likens, 
1969). 

Microclimate As a wind break, a wooded area can reduce wind velocity by 20 to 60%. Due to 
the absorption and reflection of heat by the tree canopy, the air temperature 
near the ground is cooler than in an open area. The cooling effect can be so 
significant that the canopy may be considered a natural air conditioner. 

Views 
 
 

Vegetation is one of the most conspicuous aspects of the landscape. Where tall 
trees grow along roadways, they act as green curtains, screening views of 
residents and passersby. In the distance, vegetation helps to articulate the 
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Views 
(continued) 
 

landscape along hilltops or to obscure the topography (where tall trees grow up 
from the inclined valleys). In many areas, trees buffer the visual contrast of the 
horizon, transmission lines, tall buildings, and the like. The amount and diversity 
of vegetation is often part of one’s mental picture of a given area. On a social 
scale, certain species or communities are associated with the character of an 
area. 

Wildlife Because of the dependence of animate on vegetation for food and cover. The 
distribution of animals and the population that can be maintained can be 
inferred from vegetation. In some cases, wildlife present may be inferred form 
vegetation structure or from the food provided by certain species of plants. 

 
Description 
 
The vegetation of the study area is shown in Figures 4.1 and 4.2. The vegetation forms a mosaic made 
up primarily of woodland, agricultural fields, and developed areas. Originally, the entire area was covered 
by forest, but human occupation has changed this. All the woodland now is scrubby second and third 
growth woodlots which for the most part are unmanaged. 
 
Oaks have always been a dominant tree species in the area. However, the variety of habitats provided by 
the rolling topography and the drainage network allow for a wide diversity of native species. With 
settlement, the land was systematically cleared and alien species of plants were gradually introduced. 
The diversity of habitats provided a setting for the introduction of a great number of new species. In the 
early 1800’s, much of the woodland was intensively cut for railroad ties, barrel staves and the like. The 
woodlands were further damaged or destroyed in the 1920’s when the chestnut blight took its toll of many 
chestnut trees, once plentiful and dominant on the hill slopes (Core, 1966). Consequently, the vegetation 
we now see reflects a history of repeated disturbance. Today’s forests bear little resemblance to the 
forest of the past. 
 
The existing woodlands are largely upland mixed hardwoods dominated by oaks. Stands of beech and 
bottomland hardwoods are uncommon and can only be found in small areas on the lower terraces. Pine 
stands are becoming increasingly common, particularly around the Parkersburg area. Virginia pine is the 
most dominant pine. Agricultural fields occur in the flatter portions of the valleys and along the flats of 
rivers and creeks. 
 
Forests remaining in the study area generally occupy areas which are too steep or too wet to be easily 
cultivated or developed. Most of the woodlands are on upper slopes, often greater than 15 percent 
incline, where the dominant well-drained soils formed in materials weathered from siltstone, shale, and 
sandstone. These steeply sloping areas limit the use of mechanized equipment for lumbering. Few trees 
exist on ridge tops and high terraces, where the rocks are exposed, or on the colluvial material at the foot 
of steep slopes. 
 
Wooded areas have been almost totally displaced on lower terraces and bottomlands by farms and 
development. In areas of steep slope and low crop productivity, the woodland acreage has increased. In 
these areas, farms have been abandoned and the fields are reverting back to woodlands. 
 
Forest land is fairly evenly distributed throughout the study area, most is in private ownership. A high 
percentage of these woodlands were selectively cut or cleared within the last 80 years. Extensive cutting 
without replanting results in under stocked stands of mature trees. Lower timber value trees have been 
allowed to occupy valuable woodland soils. Grazing livestock have destroyed leaf litter and desirable 
young trees, damaged roots, and packed the soil. Good forest management practices can help restore 
these sites to a high level of production (Lessig, et al., 1977). Since the mid-70’s West Virginia and Ohio 
have created laws and regulations to manage forestry practices. These laws include regulations on timber 
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road construction, OSHA regulations, training for employees, maintenance facilities, transportation, taxes, 
and other guidelines regarding timbering. 
 
The study area is interesting because it is relatively close to several physiographic regions and contains 
species of each. Table 4.2 notes species which are located in the study area which are at the limit of their 
natural climatic range. 
 
Table 4.2 Plant Species in the Study Area at the Limit of their Natural Climatic Range 
 
Northern Species – More commonly found associated with hemlock-white pine northern hardwoods: 

White pine Pinus strobus 
Steeplebush spirea Spirea tomentosa  
Wild sassparilla Aralia nudicaulis 

Appalachian Species – More commonly found in the eastern unglaciated Allegheny Plateau and 
Appalachian Mountains 

Mountain laurel Kalmia latifolia 
Virginia pine Pinus virginiana 
Redberry wintergreen Gaultheria procumbens 
Early low blueberry Vaccinium procumbens 
Tall deerberry Caccinium stamineum 
Black huckleberry Gaylussacia baccata 
American ipecac Gillenia stipulacea 
Cucumber magnolia Magnolia acuminata 

Ozark Species 
Fringeless purple orchis Haenaria peramoena 

Southern Species 
Yellow buckeye Aesculus octandra 
River birch Betula nigra 
Sweet birch Betula lenta 
Fringetree Chioanthus virginious 
Striped gentian Gentiana villosa 
Downy lobelia Lobelia puberula 
Canefly orchis Tipularia discolor 
Sweetgum Liquidambar styraciflua 
Glaucus greenbriar Smilax glauca 
Persimmon Diospyros virginiana 
Large-leaved water-leaf Hydrophyllum macrophyllum 
Wild hydrangea Hydrangea arborescens 

 
Very few trees can survive smothering by back fill or damage from intense fires. Some deep-rooted trees 
are less susceptible to smothering than shallow-rooted trees, and some thick-barked trees are less 
susceptible to fire damage than thin-barked trees. 
 
Finally air pollution, which is emitted from almost all major types of construction and operation activities, 
affects vegetation. Air pollution harms foliage and causes economic losses and loss of crops, forest 
resources, and amenities. 
 
Most of the potential impacts on vegetation can be mitigated. A primary step in this direction is knowledge 
of the local vegetation and its characteristics. Table 4.3 shows characteristics of some of the more 
common tree species. 
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Table 4.3 Characteristics of Trees Common to West Virginia and Ohio 

 
Key 
Root System 
S - Shallow 
M - Moderate 
D - Deep 

Longevity 
L - Long 
M - Moderate 
S - Short 

Shade Tolerance 
VT - Very Tolerant 
T - Tolerant 
M - Moderate 
I - Intolerant 

Growth Rate 
R - Rapid 
M - Moderate 
S - Slow 
VS - Very Slow 

Susceptibility To Damage 
L - Low 

 
M - Moderate 

 
M-H - Moderate to High 

 
H - High 
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White Ash 80 36 D-S M M M-R M L M-H M  M-H H L       L 
Green Ash 60 24 D M I-M M M M M M  H H  M     H L 
Quaking Aspen 60 18 S S I R L L M-H H L L H       M  
Bald Cypress 100 4 M-D L T S M H H H L L          
American Beech 90 28 S L T S M M H H L L          
River Birch (Red) 70 24 M M M M          L     H 
Sweet Birch 60 20 D M M M H M M-H H          H  
Eastern Red Cedar 50 18 D M I M L L M H L L        L  
Black Cherry 60 24 M-D M I R L M H H  H  M  L      
Pin Cherry 50 20 M-D S I R L M H H  H          
Flowering Dogwood 35 12 D S VT M-S L M M-H H H H L         
Box Elder 40   S I R   L   M H H H       
American Elm 100 48 M-D L M M M H L H  H        H  
Slippery Elm 70 24 M-D L M M L L H H  H        H  
Black Gum (Tupelo) 60 24 M M M M M H H M L L L L        
Hickories 80 24 D L T S M M M-H M           H 
Honey Locust 80 24 D M M R M M L M L  H         
Hop Hornbeam 25 8 M-D M T S M M M H L           
Hornbeam 25 8 M-D M T S M M M H L           
Black Locust 60 18 S M I R L M H H   H  M H H   L  
Norway Maple 80 24 S M M R L M H H   L  L  H   L H 
Red Maple 70 20 S M M M L L L H H H L       M  
Silver Maple 80 24 S M M R L M L H H H H  H     L  
Sugar Maple 100 36 D L T M L L M H   L H      L  
Black Oak 70 26 D L M M M-H M H M   M        L 
Black Jack Oak 70 30 D L M M                
Bur Oak 100 36 D L I M L H L L L L L         
Cherrybark Oak 120 48 D L I R L M L M H           
Chestnut Oak 80 30 D L M S L L M L H           
Overcup Oak 40 12 M M-S M-S M L H H H        M    
Pin Oak 75 30 D L I R H M L H   H H      L M 
Post Oak 60 24 D L I S M L M M            
Red Oak 90 24 D L M M L M M-H M H  L L L     L M 
Scarlet Oak 75 36 D M-S I M L M M-H H   H         
Southern Red Oak 75 36 D M-S M M L M M-H H            
Swamp Chestnut Oak 75 36 M M M-I M L M H L H       M    
Swamp White Oak 65 36 M M M M M M L L L       M    
Water Oak 100 40 M M I R L M H H H       M    
White Oak 100 36 D L I S M M M-H M   H       M  
Willow Oak 100 36 D L I R L H M-H H L       M    
Persimmon 50 18 M-S M VT S M H H M          M  
Loblolly Pine 100 50 M-S M M-I R L M H H   H         
Pitch Pine 80 24 D M I M L L M-H H  H H       H  
Pond Pine 60 12 S L I R M H H M          H  
Short Leaf Pine 80 36 D M I-M R M M M-H L M-H           
Virginia Pine 75 24 S M I R L H H H   H        M 
Sassafras 50 20 S S T S L L H H    H       M 
Sweetgum 80 30 M-S M I R M L L H L L H H        
Sycamore 120 36 S M-L I R M L L H L L H       L  
Tulip Polar 100 30 D L I R L H M H H  H      H   
Black Walnut 90 24 D L I R L M M L   L  M       
Black Willow 40 14 S S I R L H L H   M      H H  
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Classification 
 
Vegetation can be divided into different types made up of combinations of species. Any site with 
vegetation will have plants in one or more layers. The herb layer near the ground is made up of grasses, 
ferns and flowers. Next is found the shrub layer, then the small trees in the understory which do not reach 
the canopy, and finally the canopy which is the highest layer in woodlands. Different sites will have 
different mixtures of species in each layer, with certain species being more conspicuous or dominant than 
others. It is important that the various vegetation types be identified in initial planning stages because the 
types react differently to changes. 
 
Wetlands 
 
Wetlands are areas where the water table stands near, at, or above the land surface for at least part of 
the year. Wetlands are described according to the degree of wetness and the type of vegetation which 
the site supports. 
 
Wetland vegetation provides habitats for wetland wildlife and performs useful functions in floodwater 
storage, water purification, and sediment control. The sluggish flow of water through a wetland allows 
wetland vegetation to become established. Where the flow is decreased, as in a pond or impoundment, 
more emergent wetland vegetation becomes established where adequate amounts of sunlight are 
available. 
 
Marsh - Marshes are broad wet areas on which grasses and sedges grow, along with emergent plants 
such as yellow water lilies. Along the edge, cattails, arrow-arum, arrowhead, impatiens, and swamp 
milkweed occur. 
 
Shrub Swamp - Shrub swamps occur intermittently along streams. Their soils are usually waterlogged 
during the growing season. Unlike typical swamps, they lack a canopy layer. Vegetation includes alders, 
willows, buttonbush, and swamp privet. 
 
Upland Hardwoods - Oaks are generally the dominant species in upland hardwood communities. Other, 
less economically valuable, species such as blue beech and dogwood are also present. Many of these 
woodlands are poor in quality due to heavy cutting, grazing, fire, and poor management. White oak is the 
dominant tree species, although red, scarlet, bur, and black oaks; and shagbark, bitternut, pigment, and 
mockernut hickories are present. In addition to the predominant understory, species of dogwoods, 
sassafras, sourgum, hornbeam, hop hornbeam, catalpa, cherries, hawthorns, and crab apple. 
 
Bottomland Hardwoods - These forests include stands of variable composition, occupying terraces, and 
alluvium of major streams. The forests are dominated by red and sugar maple, elm, ash, beech, river 
birch, and sweet gum. Bottomland hardwoods are limited in their abundance, having been widely 
replaced by agriculture and development. 
 
Evergreen Stands - Evergreens may either be naturally occurring successional stands or they may be 
planted. Regardless, the species included in these stands are Virginia pine, pitch pine, white pine, 
Norway spruce, and red cedar. The trees vary considerably in height, girth, and stand density. 
 
Transitional Fields - A transitional field is a successional stage between unvegetated land and forest. 
Generally, these transitional fields are on land which has been undisturbed for at least 5 years by farming, 
clearing, or fire. These areas are covered with herbaceous plants, scattered shrubs, deciduous tree 
saplings and seedlings, as well as pines and junipers. 
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These areas contain varying compositions of grasses, herbs, shrubs, and trees, changing over time as 
they go through the transitions from grassland and pasture to forest. 
 
The natural vegetation of these areas has changed over a period of time. Many of the species of 
transitional fields in the study area are considered weeds. Some of them are introduced alien plants, and 
some are natural species which have assumed weed-like characteristics in the present day disturbed 
habitat. Transitional fields are places where introduced species can establish themselves, while endemic 
species can simultaneously be maintained. Consequently, transitional fields often support a great 
diversity of both alien and endemic species. 
 
Agricultural Fields - These are fields currently being used for crop production or grazing of livestock. 
Included in this category are fields which have been abandoned (up to five years). After this time, 
evergreen seedlings become conspicuous, and the fields are considered transitional fields. 
 
Landscaped Areas - This category includes those areas where lawns, trees, and shrubs are manicured. 
These areas include highway buffer areas, golf courses, parks, and other public or quasi-public lands. 
This does not include green areas around residential or commercial properties, with the exception of large 
clubs or estates. 
 
Residential/Commercial Lawn - These areas include subdivisions and commercial lawn areas which have 
very little landscaping other than lawns and shrubs. 
 
Residential/Commercial Trees - These areas include residential and commercial areas which have 
extensive or relatively continuous tree canopy. 
 
Impervious - These areas include any sites which have large parking lots, buildings, or compacted soils 
which, for all practical purposes, would not support vegetation. 
 
Considerations 
 
Any activity that modifies or affects the ground will affect vegetation. The most obvious effect caused by 
human activity is the direct removal of trees, shrubs, and grasses. Other potentially problem-creating 
activities include setting fires, covering roots, making drainage alternations, changing the level of the 
water table, wounding trees, pruning or trimming trees. 
 
Vegetation clearing potentially increases the occurrence of wildfire, wind throw, and disease. Bulldozers 
and trucks can scrape bark off trees, leaving open scars which are prone to disease and insect 
infestation. Vegetation killed by herbicides, and debris left after clearing or harvesting, are good breeding 
grounds for insects and disease. After drying, this dead vegetation can easily ignite and burn with 
considerable intensity. 
 
Bulldozer blades and backhoes can sever or fill over roots systems and alter drainage. This stress to 
vegetation weakens it and may precipitate or foster the spread of disease in an individual or a plant 
community. Where bulldozers scrape away the topsoil and compact the ground, the time of vegetation 
regeneration is often extended, thereby extending human exposure to pioneer allergenic plant species. 
 
Selective clearing exposes the remaining vegetation to the full intensity of winds. These winds may throw 
down shallow-rooted trees, particularly in areas of high water tables or shallow soils. 
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Changes in water table conditions due to groundwater withdrawal or alternation in natural drainage 
patterns may affect the vigor of vegetation as well. Some trees are tolerant of changes in soil moisture 
conditions; others are not. Flooding or impoundments affect different species in different ways, swamp 
white oak, for example, can withstand prolonged periods of high water table, while beech cannot 
(Fowells, 1965). 
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V. Wildlife 
 
Importance 
 
Wildlife is an important natural resource, providing recreation for thousands of people each year. Both 
game and non-game species provide visual enjoyment for countless numbers of people. Wildlife oriented 
activities play an important role in a region, particularly if the region supports a wide diversity and 
abundance of species. 
 
As urbanization increases, man’s contact with nature decreases, and his place in a greater system 
becomes obscured. The presence of diverse wildlife species is not only a reminder of this relationship, 
but is also an indicator of a well-balanced natural environment. 
 
Description 
 
Wildlife diversity is closely tied to the landscape. Areas with a variety of landscape types (e.g., swamps, 
fields, forests, streams, steep slopes) contain a wider diversity of vegetation and, consequently, of wildlife 
than areas which have a uniform landscape. 
 
Success of wildlife survival, both in the number of different species and in quantity of each species, is 
dependent almost entirely on the availability, distribution, and size of a habitat (food, water and shelter). 
Some animals, such as the black bear, require large areas of undisturbed forest to survive, and are 
extremely intolerant of human encroachment. Others, such as the raccoon and the skunk, adapt to 
human proximity and may even thrive in it. Even large animals, such as the white-tailed deer, survive well 
in low density residential areas if they have adjacent woodlands in which to retreat. The greatest wildlife 
diversity is typically found in wetlands because of a greater variety of habitats, proximity to water, forest 
edges, and lush vegetation. 
 
Bird populations vary with the type of habitat. Bird species diversity is increased in areas where a variety 
of vegetation structures (many layers and edges) exists. Swamp, open water, dense woods, orchards, 
and farm fields support different groups of birds. While the number of shy species will diminish with 
human encroachment, the number of song birds and those tolerant of human proximity may well increase 
with a change from dense woods to food bearing types of vegetation, such as fruit trees and berry 
producing shrubs. 
 
Size of habitat is often important. For instance, areas greater than 20 acres are thought to be the 
minimum size for the greatest diversity of breeding birds (Linehon et al., 1967). Fish population in lakes 
and streams is tied closely to water quality. A decrease in available oxygen below 5 ppm or major change 
in flow character, particularly a change in water temperature or stream velocity, may eliminate valuable 
sport fish. 
 
Vegetation has the most profound influence on the numbers and kinds of wildlife habitats. Each 
vegetation type identified in the Study Area (wetlands, upland hardwoods, bottomland hardwoods, 
evergreen stands, transitional fields, agricultural fields, and landscaped areas) will have certain wildlife 
species associated with it. Table 5.1 is a matrix showing which species of mammals, reptiles, and 
amphibians are associated with each of the vegetation types. Figure 5.1 contains the locations and 
frequency of occurrence of the rare or endangered species within Wood County and the southern portion 
of Washington County. Using Figure 5.1 and Table 5.1 will enable the user to determine for any given 
location which wildlife species are likely to be present. 
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Table 5.1 Mammals, Reptiles, and Amphibians and their Principal Habitats in the  
   Study Area 
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Marsupialia 
Opossum X X X  X X X X X X 

Insectivoria 
Eastern Mole      X     

Hairytail 
Mole  X X X       

Short-Tailed 
Shrew  X X X X X     

Least Shrew     X X     
Smokey 
Shrew X X X        

Masked Shrew X X X X X X     
Pigmy Shrew  X         

Chiropiera 
Little Brown 

Bat 
X    X X X X X  

Keensmyotia X X X        
Indiana Bat X  X        

Silver-Haired 
Bat X X X        

Eastern 
Pipistrelle X  X X X X X X X X 

Big Brown Bat     X X X X X  
Red Bat  X X  X X X X X X 

Hoary Bat  X X  X X     
S.E.Big-Eared 

Bat  X X        

Irgomorpha 
Cottontail 

Rabbit 
     X X  X X 

Eastern 
Chipmunk     X X  X   

Woodchuck  X   X X X  X  
Grey Squirrel  X X  X   X   
Fox Squirrel  X X  X   X   

Flying Squirrel  X X     X   
Beaver   X        

Deer Mouse      X     
White-Footed 

Mouse  X X  X      
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Southern Bog 
Lemming X     X     

Prairie Vole      X     
Meadow Vole X     X     

Pine Vole  X   X X     
Muskrat X          
Eastern 
Harvest 
Mouse 

     X     

Eastern 
Woodrat  X X        

Meadow 
Lumping 
Mouse 

X    X X     

House Mouse     X X X X X X 
Carnivora 
Raccoon X X X  X X X X X X 

Least Weasel     X X     
Long-Tailed 

Weasel  X X  X X     

Mink X          
River Otter X  X        

Striped Skunk  X X  X X X  X  
Red Fox  X X  X X X X X  
Gray Fox  X X  X X X X X  
Coyote     X      
Bobcat X X X  X      

White-Tailed 
Deer  X X  X X X X X  

Testudinala 
Snapping 

Turtle 
X          

Stinkpot-Musk 
Turtle X          

Eastern Box 
Turtle  X X  X      

Map Turtle X          
Midland 

Painted Turtle X          

Red-Eared 
Turtle X          

Spiny Softshell 
Turtle X          
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Smooh 
Softshell 

Turtle 
X          

Northern 
Fence Lizard  X         

Ground Skink  X   X      
Five-Lined 

Skink   X        

Broad-Headed 
Skink  X X        

Coal Skink  X         
Queen Snake           

Northern 
Water Snake X          

Kirtland’s 
Water Snake      X     

Brown Snake X X X    X X X  
Red-Bellied 

Snake  X    X     

Eastern Earth 
Snake X     X X X X  

Eastern Garter 
Snake X    X X X X X  

Eastern 
Ribbon Snake X      X X X  

Eastern 
Hognose 

Snake 
 X X        

Midwest Worm 
Snake  X X        

Northern 
Ringneck 

Snake 
 X         

Rough Green 
Snake X          

Northern Black 
Racer  X X  X X     

Black Rat 
Snake  X X  X X     

Black King 
Snake  X X  X      

Eastern Milk 
Snake  X X  X   X X  
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Copperhead  X   X      
Timber 

Rattlesnake  X         

Hellbender X          
Mudpuppy X          
Jefferson 

Salamander X X X        

Spotted 
Salamander X X X        

Marbled 
Salamander  X X        

Small-
Mouthed 

Salamander 
X X X   X     

Red-Spotted 
Newt X X X   X     

Slimy 
Salamander  X         

Red-Backed 
Salamander  X         

Ravin 
Salamander  X         

Wehrle’s 
Salamander  X         

Dusky 
Salamander X X         

Four-Toed 
Salamander X X X        

Spring 
Salamander X X         

Mud 
Salamander X X         

Red 
Salamander X X   X X     

Green 
Salamander X 

 
 

X 
        

Two-Lined 
Salamander X X         

Long-Tailed 
Salamander X X         

Eastern 
Spadefoot 

Toad 
  X   X     
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American 
Toad X X X  X X     

Fowler’s Toad X  X  X X     
Western 

Cricket Frog X          

Spring Pepper X X X        
Grey Tree 

Frog X X X        

Western 
Chorus Frog X    X X     

Mountain 
Chorus Frog X X         

Green Frog X          
Leopard Frog X    X X     
Pickerel Frog X X X        
Wood Frog X X X        

 
Endangered Species 
 
The State of Ohio has a statute regarding the protection of endangered species (Ohio Revised Code, 
Sec. 1531.25), while West Virginia only affords endangered status to species that are those listed under 
the Federal Endangered Species Act. West Virginia does have The West Virginia Wildlife Diversity 
Program (WDP). This program is an on-going, computer assisted ecological inventory, is a part of the WV 
Division of Natural Resources, Wildlife Resource Section, and follows the methodologies used nationally 
by the National Heritage Network. 
 
Ohio - The Natural Heritage Database has the following data at or within a one mile radius of the study 
area. (Note: Statuses are defined as: E = state endangered; T = state threatened; P = state potentially 
threatened; SC = state species of concern; SI = state special interest; A = species recently added to state 
inventory, status not yet determined; X = presumed extirpated in Ohio; FE = federal endangered, FT = 
federal threatened, FSC = federal species of concern, FC = federal candidate species) 
  
Eastern sand darter (Ammocrypta pellucida), SC  
Fanshell (Cyprogenia stegaria), E, FE  
Butterfly (Ellipsaria lineolata), E  
Long-solid (Fusconaia maculata maculata), E  
Bald eagle (Haliaeetus leucocephalus), FSC  
Ohio lamprey (Ichthyomyzon bdellium), E  
Pink mucket (Lampsilis orbiculata), E, FE  
Black sandshell (Ligumia recta), T  
Washboard (Megalonaias nervosa), E  
River redhorse (Moxostoma carinatum), SC  
Threehorn wartyback (Obliquaria reflexa), T  
Channel darter (Percina copelandi), T  
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River darter (Percina shumardi), T  
Sheepnose (Plethobasus cyphyus), E, FE  
Ohio pigtoe (Pleurobema cordatum), E  
Rough pigtoe (Pleurobema plenum), X, FE  
Pyramid Pigtoe (Pleurobema rubrum), E  
Round Pigtoe (Pleurobema sintoxia), SC  
Monkeyface (Quadrula metanevra), E  
Eastern Spadefoot (Scaphiopus holbrookii), E  
Eastern Box Turtle (Terrapene carolina), SC  
Fawnsfoot (Truncilla donaciformis), T  
Deertoe (Truncilla truncata), SC  
Mussel Bed  
Great Blue Heron Rookery  
Blunt-leaved Milkweed (Asclepias amplexicaulis), P  
Narrow-leaved Toothwort (Cardamine dissecta), P  
Midland Sedge (Carex mesochorea), T  
Golden-knees (Chrysogonum virginianum), T  
Villous Panic Grass (Dichanthelium villosissimum), P  
Milk-pea (Galactia volubilis), P  
Old-field Toadflax (Linaria canadensis), E  
Common Prickly Pear (Opuntia humifusa), P  
Camphor-weed (Pluchea camphorate), E  
Floodplain forest plant community  
Maple-ash-oak swamp plant community  
Mixed emergent marsh planta community  
Mixed mesophytic forest plant community  
Non-calcareous cliff plant community  
Ohio River Lock & Dam 15 Wildlife Area, ODNR Division of Wildlife  
Veto Lake Wildlife Area, ODNR Division of Wildlife  
Marietta State Nursery, ODNR Division of Forestry  
Tefft Memorial Forest, The Nature Conservancy  
Wayne National Forest, US Forest Service  
Cottonweed Conservation Site  
Devols Dam Floodplains Conservation Site  
Marietta Township Marsh Conservation Site  
Newport Township Woods Conservation Site  
Reno Swamp Conservation Site  
Zimmer Wet Woods Conservation Site  
 
A Conservation Site is an area deemed by the Natural Heritage Database to be a high quality natural 
area not currently under formal protection. It may, for example, harbor one or more rare species, be an 
outstanding example of a plant community or have geologically significant features, etc. These sites may 
be in private ownership and our listing of them does not imply permission for access.  
 
Please note that Ohio has not been completely surveyed and relys 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, records 
are only maintained on the highest quality areas.  
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West Virginia - Animals listed under the Federal Endangered Species Act likely to occur in Wood County 
include the following. The bald eagle, Haliaeetus leucocephalus, was removed from the Federally 
Threatened Species in August, 2007. 
 
Federally Endangered Species 

• Fanshell, Cyprogenia stegaria  
• Indiana Bat, Myotis sodalis 
• Pink mucket pearly mussel, Lampsilis abrupta 
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VI. Land Use 
 
Importance 
 
The pattern of land use in an area results from historical relationships among populations, economics, 
and the local terrain. Understanding the location of and spatial relationships among present land uses is 
important in planning for future land use changes. Current and projected land use dictates where new or 
improved services may be required and indicates where it may be most advantageous to locate new land 
uses. 
 
Description 
 
Land use for the Study Area is displayed in Figure 6.1 and 6.2. The general pattern of land use in the 
Parkersburg-Belpre-Marietta area is a familiar one: concentrated areas of residential, industrial, and 
commercial uses connected by transportation corridors (generally highways) but separated by agricultural 
and wooded areas. In some instances, strip commercial and residential uses occur along connecting 
highway and road arteries between the major hubs of concentrated uses. In this study, land use types 
have been broken into woodland, agricultural and vacant, public and semipublic, rights-of-way, 
residential, commercial, and industrial uses. The following is a description of each of these types: 
 
Forest/Scrublands – Forest/Scrublands consist primarily of upland deciduous and pine trees. They 
generally occupy upper elevations and sloping terrain. Many types of are, and have been, used in timber 
production, and many appear to be heavily disturbed and poorly managed. 
 
Forest/Scrublands occur throughout the Study Area, with the highest percent cover being in West Virginia 
just east of Vienna and just northwest of Vienna across the Ohio River. 
 
Agricultural/Undeveloped - These areas are cleared of trees and used for pasture, cropland, and highway 
corridors, and have been left abandoned after prior use. Those which are in active use are manicured, 
cultivated, or grazed regularly so that grass and herbaceous vegetation is maintained as the dominant 
ground cover. 

According to the 2012 Ohio Department of Agriculture Annual Report, put out in conjunction with the 
United States Department of Agriculture’s National Agriculture Statistics Service, Washington County has 
856 farms, with an average size of 145 acres.  These farms exist on 124,069 acres within the county, 
which is a little over 30% of the county’s landmass.  

In addition the Office of Farmland Preservation maintains permanent easement programs and holds over 
230 agricultural easements across the state.  The Department has yet to hold agricultural easements 
within Washington County but would be willing to assist in any local efforts to educate landowners of 
options in preserving and protecting their farmland. 

Developed, including Residential - Residential areas consist primarily of housing of all types, rights-of-
way, semi-detached, single family, and multifamily dwellings. In the Study Area, residential land uses tend 
to be concentrated within the corporate boundaries of Parkersburg, Marietta, Belpre, Vienna, and 
Williamstown; with subdivisions in the unincorporated areas of the Study Area. 
 
In Parkersburg, residential areas are generally well-defined, except along major thoroughfares and in the 
flood plain where residential, commercial, and industrial uses intermix. At the perimeter of the city, 
residential use is inhibited by topographic constraints, either floodplains or steep slopes. 
 

Wood-Washington-Wirt 
Interstate Planning Commission 

Environmental Overview Study 2014 VI-1 

 



 

  
 
Vienna, Belpre, Williamstown, and Marietta, have similar residential land use characteristics. Housing is 
generally well-defined geographically, with little intermixing with other uses, and is limited in geographic 
extent due to constraints imposed by steep slopes or floodplains. All of these incorporated areas are 
bound on one side by slopes too steep to develop economically (although in some cases they are being 
developed as subdivisions) and on the other by at least one river and its floodplains. 
 
Beyond the corporate limits residential areas occur in a much more diffuse pattern, although many 
housing developments and small villages exist wherein housing is relatively dense. Patterns of 
development have led to substantial new housing in Wood County outside incorporated areas. 
 
Commercial/Industrial/Transportation - Industrial land uses are those lands used for the production of 
goods. In the Study Area, these uses are located almost without exception adjacent to the major 
waterways—the Ohio, Muskingum, and Little Kanawha Rivers. This is due to the industrial requirement 
for the flat land (of which there is relatively little of in the Study Area), and access to docking facilities and 
railroads for the shipping of products and receiving of necessary raw materials. 
 
In Wood County, the majority of industrial land uses occur along the Ohio and Little Kanawha Rivers in 
unincorporated “industrial islands” adjacent to Parkersburg, and in the Washington Bottom area. Land 
use for services, lumber yards, automobile repair shops, heating oil depots, etc. occur within the city limits 
of Parkersburg. With the floodwall, industry located in the City of Parkersburg has been free from the 
hazards of flooding. Only about four acres in the City of Vienna are in industrial use. Two plants are 
located on the northern edge of the city, one on the south central border, and the fourth on the southern 
edge. In Williamstown, no industrial centers, as such, are found, although several manufacturing plants 
are scattered throughout the community. Outside the incorporated areas, most of the industrial land 
occurs near the rivers. 
 
Washington County on the other hand, supports a good deal of industry. That which is present occurs 
primarily along the Muskingum River opposite the County Fairgrounds in Marietta, along SR 26 from 
Norwood to Duck Creek, and along SR 7 east of Marietta. Large industrial complexes are also found in 
Washington County on the Ohio River opposite Muskingum Island, just outside Belpre, and opposite 
Blennerhassett Island. 
 
Commercial areas may be defined as areas in which goods and services are bought and sold. The 
majority of commercial land uses in the Study Area occur within the urbanized and incorporated areas. 
Commercial uses are highly concentrated within certain parts of these areas, primarily in the middle of the 
urbanized area or along major vehicular thoroughfares (except for limited access roads such as I-77). 
Each of the incorporated areas supports a concentrated commercial land use area along with strip 
commercial areas located along roads 
 
Major shopping centers have recently been developed, and continue to be developed in Marietta and in 
Vienna along Grand Central Avenue. Other major commercial developments are located along SR 14 in 
South Parkersburg and potentially along Corridor D (US 50) in Wood County. 
 
As with other types of land uses which include structural development, commercial land is limited by 
topographic constraints, primarily floodplains and steep slopes. 
 
Wetlands - Wetlands are areas where the water table stands near, at, or above the land surface for at 
least part of the year. Wetlands are described according to the degree of wetness and the type of 
vegetation which the site supports. 
 
Wetland vegetation provides habitats for wetland wildlife and performs useful functions in floodwater 
storage, water purification, and sediment control. The sluggish flow of water through a wetland allows 
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wetland vegetation to become established. Where the flow is decreased, as in a pond or impoundment, 
more emergent wetland vegetation becomes established where adequate amounts of sunlight are 
available. 
 
Marsh - Marshes are broad wet areas on which grasses and sedges grow, along with emergent plants 
such as yellow water lilies. Along the edge, cattails, arrow-arum, arrowhead, impatiens, and swamp 
milkweed occur. 
 
Shrub Swamp - Shrub swamps occur intermittently along streams. Their soils are usually waterlogged 
during the growing season. Unlike typical swamps, they lack a canopy layer. Vegetation includes alders, 
willows, buttonbush, and swamp privet. 
  

Wood-Washington-Wirt 
Interstate Planning Commission 

Environmental Overview Study 2014 VI-3 

 



 

  
 
References 
 
Ohio Department of Agriculture 2012 Annual Report, 
http://www.agri.ohio.gov/divs/Admin/Docs/AnnReports/ODA_Comm_AnnRpt_2012.pdf, April, 2014. 
 
 

Wood-Washington-Wirt 
Interstate Planning Commission 

Environmental Overview Study 2014 VI-4 

 



 

  
 
VII. Neighborhood Characteristics 
 
Importance 
 
The residential neighborhood is the basic building block of the urban community. It represents the unit of 
settlement within which individuals live and carry out most of the functions of the day. As such, it 
becomes an essential part of any planning process to identify the different neighborhoods of a city or 
town, and to determine the characteristics which distinguish one from another. 
 
Identifying neighborhoods is also the building block for Environmental Justice discussions (Chapter 12). 
These discussions focus on issues involving high concentrations of low income, minority, and elderly, and 
insuring that these individuals do not receive a disproportionate amount of adverse impacts from the 
development of transportation projects. This in turn can make possible the alignment of a highway in the 
light of objectives of either maximizing or minimizing population access and minimize the impact of the 
construction on the public. 
 
The further consideration is the desire to avoid disruption of existing neighborhood patterns or 
relationships by the alignment of a highway. Without careful planning, highway alignments can disrupt 
existing, stable neighborhoods and undermine existing settlement patterns, often with disastrous social 
and economic consequences. The ability to find an alignment that lies in the interstices between 
established residential areas, rather than through them, is often an essential element in transportation 
planning. 
 
Description 
 
Residential neighborhoods in the urban communities of the region, Parkersburg, Marietta, Vienna, North 
Hills, and Belpre can be distinguished by their economic character, and by the physical accompaniment 
of that character. These factors tend to be density, age of housing, and current house values or prices. 
Social distinctions independent of economic ones appear, but rarely; this would include a distinction 
between areas of distinctly working class and middle class character at similar economic levels. 
 
Age distinctions tend to be principally between housing constructed before, and housing constructed 
after, World War II. There are, however, areas in which the historic character of the housing or the area is 
significant. Areas constructed immediately after World War II tend today to be of moderately higher 
density, and somewhat lower economic level than those constructed more recently, in the 1980’s,1990’s 
and 2000’s. Areas constructed prior to World War II tend to be generally of higher density, with 40 to 50 
foot wide lots common. 
 
All neighborhoods in the Study Area are characterized by single family housing. Although there have 
been a number of multifamily or townhouse developments in both Marietta and Parkersburg, there are no 
neighborhoods that were identified as being of distinctively multifamily character. Apartment 
developments tend to be in outlying areas, areas without distinctive character, or ‘gaps’ left between 
growing neighborhood areas. 
 
Figure 7.1 shows the various neighborhoods which can be distinguished within the urban areas in the 
Study Area.  
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Table 7.1 Residential Neighborhoods – Parkersburg and North Hills 
 

Figure 7.1 Key Characteristics 
1 Old residential core of city, Houses 75-125 years old. Principally single family 

houses on narrow (40 to 50 feet wide) lots. 
2 Older residential areas of South Parkersburg separated by terrain. Mixture of 

1920’s and 1950’s vintage housing. 
3 Post World War II subdivisions (including some multifamily development) in 

South Parkersburg. 
4 Modest working class oriented post World War II subdivisions in North 

Parkersburg. 
5 More expensive, middle class, post World War II subdivisions in North 

Parkersburg. 
6 Affluent upper middle class post World War II subdivisions in North and South 

Parkersburg, including large number of managerial households. 
7 North Hills - Principally single family, high quality, high-income homes. 

Separate community from Parkersburg 
8 Areas with concentration of substandard housing 
9 Areas of high quality older housing within older core areas on Washington 

Avenue and 15th Street. 
 
Table 7.2 Residential Neighborhoods – Vienna 
 

Figure 7.1 Key Characteristics 
1 Old residential core of the city. Houses 75 to 125 years old. Principally single 

family dwellings on narrow (40 to 50 feet wide) lots. 
2 Older residential area. Mixture of 1920’s and 1950’s vintage housing. 
3 More expensive, middle to upper class, post World War II subdivisions, 

including Greenmont Hills. 
4 Mobile home park. 

 
Table 7.3 Residential Neighborhoods – Williamstown 
 

Figure 7.1 Key Characteristics 
1 All of Williamstown primarily older housing stock from 1800’s through the 

present day. 
2 Painter Crossing – Newer subdivision, single family dwellings from 1980’s 

through the present day. 
 
Table 7.4 Residential Neighborhoods – Wood County 
 

Figure 7.1 Key Characteristics 
1 Mineral Wells – Primarily single family residential with newer housing stock, 

ranging from 1960’s to present. 
2 Blennerhassett Heights – Mixture of residential types comprised of numerous 

subdivisions ranging in age from the 1950’s to present. 
3 Lubeck area – Mixture of housing types ranging in price range and age. 
4 Boaz area – Mixture of housing types ranging in price range and age. 
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Table 7.5 Residential Neighborhoods – Marietta 
 

Figure 7.1 Key Characteristics 
1 Affluent area including large numbers of professional/managerial households. 

Most structures are 75-125 years old. 
2 Mixed working class and middle class areas, most structures are over 75 

years old. 
3 Harmar area, most structures are over 75 years old. 
4 Working class area known as Norwood, most structures are over 75 years 

old. 
5 Affluent area of the city known as North Hills, large lot subdivisions, post 

World War II construction. 
6 Affluent area of the city known as Rathbone, large lot subdivisions, post World 

War II construction. 
7 Harmar Heights area of postwar subdivisions, most structures are 30-50 

years old. 
 
Table 7.6 Residential Neighborhoods – Belpre 
 

Figure 7.1 Key Characteristics 
1 Old residential core of the city. Houses 75 to 125 years old. Principally single 

family dwellings on narrow (40 to 50 feet wide) lots. 
2 Older residential area. Mixture of 1920’s and 1950’s vintage housing. 
3 Modest working class oriented post World War II subdivisions. 
4 More expensive, middle class, post World War II subdivisions. 

 
Table 7.7 Residential Neighborhoods – Washington County 
 

Figure 7.1 Key Characteristics 
1 Oak Grove – Older residential and farm land. 
2 Devola - Mixture of housing types ranging in price range and age. 
3 Reno - Mixture of housing types ranging in price range and age. 

 
Residential settlement in Parkersburg originated in a core area, a large, relatively little differentiated area 
north of the CBD, which is at the confluence of the Ohio and Little Kanawha Rivers. Within this area, one 
finds the Julia-Ann Historic District. 
 
Residential development expanded outward from the core area along three corridors: (a) SR 68 and SR 2 
to the northeast, (b) US 50 to the east, and (c) SR 14 into South Parkersburg. Prior to World War II nearly 
all development in Parkersburg was in the core area and in a crescent in South Parkersburg (area 2). 
Postwar development extended to the northeast and south. More affluent developments of suburban 
character came into being in pockets along the northern edges of the city (area 6). Neighborhood 
boundaries that came into being tend not to reflect social variation, but either natural borders (hills) or 
manmade borders (major highways). 
 
Natural features have been more significant in differentiating neighborhoods in Marietta. 
Here, too, an old core area exists. Unlike that of Parkersburg, it is still an affluent area with high house 
values, particularly on 5th Street, benefiting from the generally historic character of the community and the 
immediate proximity of Marietta College. A less distinguished older area (area 2) extends to the north and 
west of the central residential core; the two are not sharply delineated, and the quality of the housing 
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declines only gradually in transitional areas. A separate area, of similar vintage but essentially unrelated, 
is Harmar, across the Muskingum River, which was at one time a separate municipality from Marietta. 
 
Rather than linear extensions of the core, other residential neighborhoods in Marietta tend to be areas of 
developable character, separated from each other by more severe topography. During the post World 
War II period, subdivisions were developed on the hills west of Harmar (area 7) across SR 7, known as 
Hamar Heights; and other subdivisions, generally more expensive, were developed to the north and east 
of the central core, known as North Hills and Rathbone (areas 5 and 6). 
 
Both Vienna and Belpre exemplify straightforward patterns of development outward from a small central 
core, largely unrestrained by significant topography features. The effects of the river, and the US 50/SR 7 
corridor, have tended to make development in Belpre linear, bend at the confluence with the Little 
Kanawha River. Topography also limited the area of development in Vienna, but the amount of room for 
development between the Ohio River and the hills to the east has been adequate to allow a substantial 
amount of development. Overall development patterns, enhanced by the development along Grand 
Central Avenue, have led to a situation in which Vienna and Parkersburg have virtually converged. 
 
General population for the Parkersburg-Marietta Metropolitan Statistical Area (MSA) is shown in Table 
7.5. 
 
Table 7.5 Population and Population Change 
 
 1990 POPULATION 2000 POPULATION 2010 POPULATION 
MSA 149,169 151,237 148,734 
Washington County 62,254 63,251 61,778 
Wood County 86,915 87,986 86,956 
Belpre 6,796 6,660 6,441 
Marietta 15,026 14,515 14,085 
North Hills 849 880 832 
Parkersburg 33,862 33,099 31,492 
Vienna 10,862 10,861 10,749 
Williamstown 2,774 2,996 2,90814 
Source: US Census Bureau 
 
Table 7.6 presents pertinent characteristics about the two-county housing stock (MSA) and about each 
county separately from the year 2010. 
 
Table 7.6 2010 Housing Characteristics in Parkersburg-Marietta SMSA 
 

 # OF 
HOUSEHOLDS 

OWNER 
OCCUPIED 

RENTAL 
UNITS 

MSA 67,545 61,412 1,579 
Washington County 28,367 25,587 6,691 
Wood County 40,215 26,237 10,334 
Belpre 3,351 3,053 1,116 
Marietta 6,519 3,190 2,638 
North Hills 308 282 13 
Parkersburg 15,562 8,374 5,433 
Vienna 5,091 3,517 1,190 
Williamstown 1,352 1,014 240 
Source: US Census Bureau 
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Table 7.7 Estimates of Population, Household Size, and Income 

Source: US Census Bureau  
 
  

 PARKERSBURG VIENNA WOOD 
COUNTY 

MARIETTA BELPRE WASHINGTON 
COUNTY 

Population 
1990 33,862 10,862 86,915 15,026 6,796 62,254 
2000 33,099 10,861 87,986 14,515 6,660 63,251 
2008 (ACS Estimate) 29,614 n/a 86,130 n/a n/a 61,668 
2010 31,492 10,749 86,956 14,085 6,441 61,778 
2012 (ACS Estimate) 31,482 10,721 86,835 14,102 6,453 61,751 

Households 
1990 16,341 4,825 37,620 6,481 3,225 25,752 
2000 16,100 5,074 39,785 6,609 3,283 27,760 
2008 (ACS Estimate) 13,659 n/a n/a n/a n/a n/a 
2010 13,807 4,707 36,571 5,828 3,053 25,587 
2012 (ACS Estimate) 15,595 5,017 n/a 6,914 3,372 n/a 

Per Capita Income 
1989 $11,269 $15,599 $12,011 $11,646 $12,559 $11,438 
1999 $16,106 $24,452 $18,073 $18,021 $18,195 $18,082 
2008 (ACS Estimate) $19,042 n/a $22,719 n/a n/a $22,264 
2012 (ACS Estimate) $20,162 27,783 $23,397 $22,182 $21,005 $23,137 

Median Household Income 
1989 $24,461 $31,613 $25,161 $20,950 $23,002 $24,456 
1999 $26,990 $39,220 $33,285 $29,272 $29,603 $34,375 
2008 (ACS Estimate) $31,571 n/a $41,218 n/a n/a $40,805 
2012 (ACS Estimate) $32,783 $45,719 $42,734 $32,685 $34,095 $43,829 
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VIII. Economic Centers 
 
Importance 
 
To the degree that cities are economic entities, the areas of concentrated economic activity are 
their centers around which all other urban activity tends to revolve. The economic activity centers 
are the locations where there are jobs individuals shop and obtain needed services, and the 
distribution and business service functions that represent a region’s economic glue are found. 
 
Throughout history, the location of economic activities has been linked with the transportation 
network. Economic centers were often located on navigable rivers, highways, and railroads 
tended to connect economic centers with each other. Residential areas tended to be located 
along the routes connecting economic centers. It is not surprising that the downtown areas of 
both Parkersburg and Marietta are located at confluence points of major rivers. 
 
The close relationship between economic activity and transportation systems points out the 
importance of identification and delineation of those centers for transportation planning. The 
quality and character of the access to economic activity centers is a major factor in determining 
their health and viability. In some cases, this may be a function of the ability of shoppers to get to 
a commercial area; in others, it may be the ability of trucks or trains to transport goods to, or from, 
areas. A case in point is the shopping mall, which depends on the ability of large numbers of 
shoppers to drive there without difficulty, and once there, to park. 
 
Description 
 
Figure 8.1 indicates the principal economic centers in the Study Area. This map is keyed to 
Tables 8.1 and 8.2, which describe these economic centers. 
 
We have distinguished in our analysis between a number of different types of economic activity 
areas: (A) centralized commercial and/or office areas of different levels of intensity; (B) highway-
oriented commercial (retail) areas; (C) areas principally devoted to services or distribution; and 
(D) industrial areas. Each of these is described below. 
 
By centralized commercial areas we mean areas in which a distinct node or center has come into 
being for retail and personal service provision. These can generally be divided into primary or 
central business areas, and secondary business areas. This is, of course, a simplification and 
fails to reflect the enormous range in size and character between different business areas. 
 
Table 8.1 Economic Activity Centers – Parkersburg, Vienna, & Belpre 
  
Figure 8.1 Economic 

Activity 
Characteristics 

1 A Parkersburg Central Business District – Primarily office area for city  
2 A Grand Central Mall – Primary retail area between Parkersburg and 

Vienna 
3 A Secondary shopping centers in Parkersburg. 
4 A Belpre Central Business District – Small secondary older retail 

center 
5 A Secondary shopping center in Belpre 
6 B Highway oriented retail/distribution strip along US 50 in Belpre 
7 B Highway oriented retail strip along WV 14 in Parkersburg and Vienna 
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Table 8.1 Economic Activity Centers – Parkersburg, Vienna, & Belpre (continued) 
 
Figure 8.1 Economic 

Activity 
Characteristics 

8 B Emerson Avenue – Highway oriented retail/distribution strip along 
WV 68 in North Parkersburg 

9 A Dudley Avenue – Secondary commercial strip development 
10 C Highway oriented retail/distribution/warehousing strip along 7th Street 

and WV 47 in Parkersburg 
11 B Division Street – Secondary commercial development in South 

Parkersburg 
12 C Parkersburg Industrial Park – Former Coldwater Creek Facility 
13 D Industrial Island – Heavy industrial development (outside 

incorporated area) 
14 B WV 14/Murdoch Avenue – Business and personal 

services/distribution center 
15 B Highway oriented retail strip along WV 14 in Mineral Wells 
16 B Emerson Commons - Highway oriented strip along WV 68 
 
Table 8.2 Economic Activity Centers – Marietta and Williamstown 
 
Figure 8.1 Economic 

Activity 
Characteristics 

1 A Central Business District – Primary commercial area, including 
services and government operations 

2 A Frontier Shopping Center – Primary commercial area 
3 B Secondary shopping areas (road-oriented areas) 
4 A Small secondary shopping area (older area) in Harmar section 
5 B Highway commercial area, including warehousing and distribution, 

between Central Business District and I-77 
6 B Wal-Mart/Lowe’s shopping area – Primary commercial area 
7 D Industrial area 
 
The two traditional business centers in the region were the Central Business Districts (CBDs) of 
Parkersburg and Marietta; indeed, until the post-World War II period, these were the only major 
business centers in the region, the only competition being small neighborhood level business 
areas in Vienna, Belpre, and outlying parts of Parkersburg. Over the years, competition has 
increased, and visible deterioration of the central economic function in the CBD has become 
apparent, particularly in Parkersburg. The Wal-Mart/Lowe’s shopping area has become a 
significant commercial center in Marietta. North of Parkersburg, the Grand Central Mall and 
subsequent development of Grand Central Avenue has diverted a significant amount of business 
activity from the old Parkersburg CBD. Shopping centers have also developed along major routes 
in South Parkersburg and in Belpre. 
 
Highway commercial areas are a direct byproduct of the development of automobile-oriented 
transportation systems. This is true of Division Street in South Parkersburg, Dudley Avenue in 
Parkersburg north of the old core, Green Street and SR 7 in Marietta. It is also characteristic of 
commercial development generally in Belpre. More extensive highway strip areas are not 
widespread in the region, but can be found along Emerson Avenue and Murdoch Avenues in 
North Parkersburg, Grand Central Avenue in Vienna, and SR 7 in Marietta. 
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Another highway oriented economic activity center lies between Route 14 and the Ohio River, 
immediately north of the Parkersburg CBD. This area, however, is principally oriented toward 
distribution and large-scale services. Other centers of distribution activity are east of the 
Parkersburg CBD along US 50 and SR 47, and along SR 7 east of downtown Marietta. 
 
The location of industrial areas is more varied. Major industrial activity in the region is located 
almost entirely in peripheral areas. The peripheral location is particularly true of heavy industry; 
the bulk of the heavy industry which is such an important part of the local economy is located at a 
considerable distance from populated areas – in Washington Bottom west of Parkersburg, and 
along the Ohio River along SR 7 between Marietta and Belpre.  
 
Light industry is found in three areas, in industrial parks in north Parkersburg and the east of 
Marietta along SR 26, and outside populated areas along SR 7 east of Marietta, beginning east of 
the interchange with I-77. 
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IX. Transportation 
 
Importance 
 
Transportation systems provide for the movement of people and goods. A well developed and well 
maintained transportation network is essential to the economic vitality of a region. 
 
Modes of transportation which have been considered in this report include streets, roads, and highways, 
channels and channel traffic, buses, railways, bicycle and pedestrian trails, and airports. Taken together 
these provide an overview of the ways in which goods and people flow within the study area and between 
the study area and elsewhere. 
 
Highway Transportation 
 
Highways and Roads 
 
A logical basis for analyzing the major streets and roads in the study area is to classify them according to 
the type and volume of traffic they carry, and their overall function in the traffic and circulation system. On 
the basis of their overall design, streets and roads can be grouped in the following categories: interstates, 
principal arterials, minor arterials, major collectors, minor collectors, and local streets. These in turn are 
defined by sub-systems, according to the type of area they serve (rural, urbanized, and small urban 
areas). The highway functional classification definitions and guidelines of the categories used in mapping 
streets and roads in the study area are found in Tables 9.1 through 9.4. 
 
Table 9.1 Highway Functional Classifications – Rural 
 

CLASSIFICATION DESCRIPTION 
Principal Arterial  1. Serve corridor movements having trip length and travel density 

characteristics, indicative of substantial statewide or interstate travel. 
2. Serve all, or virtually all, urban areas of 50,000 and over population 

and a large majority of those with population of 25,000 and over. 
3. Provide an integrated network without stub connections except 

where unusual geographic or traffic flow conditions dictate otherwise 
(e.g., international boundary connections and connections to costal 
cities). 

 
The principal arterial system is stratified into the following two 
subsystems: 
 
1. Interstate System - The Interstate System consists of all presently 

designated routes of the Interstate System. 
2. Other principal arterials - This system consists of all non-Interstate 

principal arterials. 
Minor Arterial 1. Link cities and larger towns (and other traffic generators, such as 

major resort areas, that are capable of attracting travel over similarly 
long distances) and form an integrated network providing interstate 
and inter-county service. 

2. Be spaced at such intervals, consistent with population density, so 
that all developed areas of the State are within a reasonable 
distance of an arterial highway. 

4. Provide (because of the two characteristics defined immediately 
above) service to corridors with trip lengths and travel density greater  

Wood-Washington-Wirt 
Interstate Planning Commission 

Environmental Overview Study 2014 IX-1 

 



 

  
 
Table 9.1 Highway Functional Classifications – Rural (continued) 
 

CLASSIFICATION DESCRIPTION 
Minor Arterial 
(continued)  

than those predominantly served by rural collector or local systems.  
Minor arterials therefore constitute routes whose design should be 
expected to provide for relatively high overall travel speeds, with 
minimum interface to through movement. 

Collector Road 1. Provide service to any county seat not on an arterial route, to the 
larger towns not directly served by the higher systems, and to other 
traffic generators of equivalent intracounty importance, such as 
consolidated schools, shipping points, county parks, important 
mining and agricultural areas, etc. 

2. Link these places with nearby larger towns or cities, or with routes of 
higher classification. 

3. Serve the more important intracounty travel corridors. 
Minor Collector 1. Be spaced at intervals, consistent with population density, to collect 

traffic from local roads and bring all developed areas within a 
reasonable distance of a collector road 

2. Provide service to the remaining smaller communities 
3. Link the locally important traffic generators with their rural hinterland. 

Local Roads 1. Serve primarily to provide access to adjacent land 
2. Provide service to travel over relatively short distances as compared 

to collectors or other higher systems.  
 
Local roads will also constitute the rural mileage not classified as part of 
the principal arterial, minor arterial, or collector systems. 

Source – FHWA 
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Table 9.2 Highway Functional Classifications – Urban 
 

CLASSIFICATION DESCRIPTION 
Principal Arterial 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In every urban environment there exists a system of streets and highways 
which can be identified as unusually significant to the area in which it lies 
in terms of the nature and composition of travel it serves. In smaller urban 
areas (under 50,000) these facilities may be very limited in number and 
extent and their importance may be primarily derived from the service 
provided to travel passing through the area. In larger urban areas their 
importance also derives from service to rural oriented traffic, but equally 
or even more important, from service for major movements within these 
urbanized areas. 
 
This system of streets and highways is the urban principal arterial system 
and should serve the major centers of activity of a metropolitan area, the 
highest traffic volume corridors, and the longest trip desires; and should 
carry a high proportion of the total urban area travel on a minimum of 
mileage. The system should be integrated, both internally and between 
major rural connections. 
 
The principal arterial system should carry the major portion of. trips 
entering and leaving the urban area, as well as the majority of through 
movements desiring to bypass the central city. In addition, significant 
intra-area travel, such as between central business districts and outlying 
residential areas, between major inner city communities, or between 
major suburban centers should be served by this system. Frequently the 
principal arterial system will carry important intraurban as well as intercity 
bus routes. Finally, this system in small urban and urbanized areas 
should provide continuity for all rural arterials which intercept the urban 
boundary. 
 
Because of the nature of the travel served by the principal arterial system, 
almost all fully and partially controlled access facilities will be part of this 
functional system. However, this system is not restricted to controlled 
access routes. In order to preserve the identification of controlled access 
facilities, the principal arterial system is stratified as follows: (1) Interstate, 
(2) other freeways and expressways, and (3) other principal arterials (with 
no control of access). 
 
The spacing of urban principal arterials will be closely related to the trip-
end density characteristics of particular portions of the urban areas. while 
no firm spacing rule can be established which will apply in all, or even 
most circumstances, the spacing of principal arterials (in larger urban 
areas) may vary from less than one mile in the highly developed central 
business areas to five miles or more in the sparsely developed urban 
fringes. 

Source – FHWA 
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Table 9.2 Highway Functional Classifications – Urban (continued) 
 
CLASSIFICATION DESCRIPTION 
Principal Arterial 
(continued) 

For principal arterials, the concept of service to abutting land should be 
subordinate to the provision of travel service to major traffic movements. It 
should be noted that only facilities within the "other principal arterial" 
system are capable of providing any direct access to adjacent land, and 
such service should be purely incidental to the primary functional 
responsibility of this system. 

Minor Arterial The minor arterial street system should interconnect with and augment 
the urban principal arterial system and provide service to trips of 
moderate length at a somewhat lower level of travel mobility than principal 
arterials. This system also distributes travel to geographic areas smaller 
than those identified with the higher system. 

The minor arterial street system includes all arterials not classified as a 
principal and contains facilities that place more emphasis on land access 
than the higher system, and offer a lower level of traffic mobility. Such 
facilities may carry local bus routes and provide intra-community 
continuity, but ideally should not penetrate identifiable neighborhoods. 
This system should include urban connections to rural collector roads 
where such connections have not been classified as urban principal 
arterials. 

The spacing of minor arterial streets may vary from 1/8 - 1/2 mile in the 
central business district to 2 - 3 miles in the suburban fringes, but should 
normally be not more than 1 mile in fully developed areas. 

Urban Collector The collector street system provides both land access service and traffic 
circulation within residential neighborhoods, commercial and industrial 
areas. It differs from the arterial system in that facilities on the collector 
system may penetrate residential neighborhoods, distributing trips from 
the arterials through the area to the ultimate destination. Conversely, the 
collector street also collects traffic from local streets in residential 
neighborhoods and channels it into the arterial system. In the central 
business district, and in other areas of like development and traffic 
density, the collector system may include the street grid which forms a 
logical entity for traffic circulation. 

Local Streets The local street system comprises all facilities not on one of the higher 
systems. It serves primarily to provide direct access to abutting land and 
access to the higher order systems. It offers the lowest level of mobility 
and usually contains no bus routes. Service to through, traffic movement 
usually is deliberately discouraged. 

Source – FHWA 
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Table 9.3 Guidelines on Extent of Rural Functional Systems 
 

SYSTEM 
RANGE 

VMT 
(PERCENT) 

MILES 
Principal arterial system 30-55  2-4 
Principal arterial plus 
minor arterial street systems 45-75  6-12 
Collector road system 20-35  20-25 
Local road system 5-20  65-75 
Source – FHWA 

 
Table 9.4 Guidelines on Extent of Urban Functional Systems 
 

SYSTEM 
RANGE 

VMT 
(PERCENT) 

MILES 
Principal arterial system 40-65 5-10 
Principal arterial plus 
minor arterial street systems 65-80 15-25 
Collector street system 5-10 5-10 
Local street system 10-30 65-80 
Source - FHWA 

 
Existing Conditions - As can be seen on the Transportation Map (Figure 9.1), one interstate highway, I-
77, transverses the study area north-south. Additional principal arterials are West Virginia SR 2 
(northeast-southwest), which terminates in Parkersburg, US 50 which tends east-west through 
Parkersburg and Belpre, and Ohio SR 7 located on the west bank of the Ohio River going northeast-
southwest through Belpre and Marietta. In addition to these principal arterials, a loosely connected 
system of minor arterials, collectors, and local streets exist within all incorporated areas.  
  
Four bridges in the study area link Ohio and West Virginia together across the Ohio River: 
 
 Parkersburg-Belpre 
 Belpre Bridge 
 Memorial Toll Bridge 
 Blennerhassett Bridge 
 
 Williamstown-Marietta 
 Williamstown Bridge 
 I-77 Freeway Linkage 
 
Bridge Deficiencies - Most bridges are inspected every 2 years and receive ratings based on the 
condition of various bridge components. Two terms used to summarize bridge deficiencies are 
"structurally deficient" and "functionally obsolete." Structural deficiencies are characterized by 
deteriorated conditions of significant bridge elements and reduced load-carrying capacity. Functional 
obsolescence is a function of the geometrics of the bridge not meeting current design standards. Neither 
type of deficiency indicates that a bridge is unsafe. Rural bridges tend to have a higher percentage of 
structural deficiencies, while urban bridges have a higher incidence of functional obsolescence due to 
rising traffic volumes. Nationally, the percentage of bridges classified as deficient fell from 26.7 percent in 
2004 to 24.3 percent in 2013 (FHWA.dot.gov). 
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In 2012, townships in the WWW Study in Washington County had a total of 150 bridges, of these 18 were 
considered to be deficient or obsolete. Wood County had a total of 242 bridges, of these 44 were 
considered to be deficient or obsolete. Locations of these deficient bridges can be seen in Figure 9.1. 
 
Alternate Transportation 
 
Figure 9.2 graphically displays the various alternate types of transportation modes within the Study Area. 
 
Channel Traffic 
 
The Ohio River, which bisects the study area, is one of the nation’s most extensive and busiest 
commercial and recreational waterways. Two of its tributaries in the study area, the Little Kanawha River 
and the Muskingum River, receive some commercial traffic, but are limited almost solely to recreational 
boats. 
 
The Ohio River flows through the study area between river miles 165 and 198. Most of the up bound 
traffic which passes through the area consists of coal and coke generated from coal mines in West 
Virginia, destined for electric generating stations in the vicinity of Pittsburgh. Coal and coke traffic is also 
the heaviest down bound traffic, destined for anywhere from the Kanawha River area to the Mississippi.  
 
A total of 17 freight terminals and 3 commercial docks are located throughout the study area; four of the 
freight terminals and one of the commercial docks are located on the Little Kanawha. In addition to 
existing commercial docks and terminals, 9 recreational docks are located on the Ohio River, 2 on the 
Little Kanawha, and 4 on the Muskingum River.  Finally, 3 private docks, used primarily for recreational 
purposes, exist on the Ohio River. 
 
Airports 
 
The Mid-Ohio Valley Regional Airport, located to the east of I-77 and northeast of Parkersburg, serves the 
study area and fourteen other adjacent counties in Ohio and West Virginia, is the only commercial service 
airport in the area. The current terminal was completed in 1977, while the airport itself was opened in 
1944. The Mid-Ohio Valley Regional Airport is a primary, non-hub facility served by Silver Airways, 
providing three flights per day Monday-Friday, one on Saturday, and two on Sunday, for a total of 18 
flights per week, to Washington Dulles International Airport, along with offering charter and fixed based 
operations. The airport is also home to the West Virginia Air National Guard. 
  
Buses 
 
Local Service - Local bus service operates in the cities of Parkersburg and Vienna, West Virginia and in 
Marietta, Ohio. Parkersburg and Vienna service, known as the Easy Rider, is provided by MOVTA, the 
Mid-Ohio Valley Transit Authority. The Easy Rider Bus System operates on six fixed routes on weekdays 
and Saturdays, “dial-a-ride” para-transit bus service also serves Parkersburg and Vienna. The fixed 
routes operate on half hour headway.  
 
Easy Rider service operates from Monday through Saturday 5:50 am to 6:00 pm, with no service on 
Sunday. In November, 2014, Easy Rider began commuter service with three loops (Vienna, North 
Parkersburg, and South Parkersburg). This service runs Monday through Saturday from 7:00 pm to 11:00 
pm. All begin and terminate at the Intermodal Transit Facility on Juliana Street in Parkersburg. 
 
Washington-Morgan Community Action operates the public transit system known as Community Action 
Bus Lines (CABL) in Washington County on behalf of the Washington County Commissioners and the 
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City of Marietta. CABL operates as a rural bus system, and is now exclusively funded through FTA Rural 
Transit Grants.  
 
For their Marietta service, CABL operates 2 fixed routes, and para-transit service, Monday-Friday. CABL 
operates two rural routes, one county route serves New Matamoras and Macksburg on Thursdays. The 
other county route serves the City of Belpre on Fridays, this route also links up with Easy Rider system at 
the Intermodal Transit Facility in Parkersburg. 
 
Intercity Service - The study area is served by Greyhound Bus Lines for intercity travel. Buses arrive and 
depart from Marietta on a daily basis. Lakefront Bus Lines operates the Go-Bus which offers low cost 
daily intercity travel between the Parkersburg/Marietta area to multiple cities in Ohio including Athens, 
Columbus, and Cincinnati. 
 
Railroads and River Ports 
  
There are several industrial rail lines that run from Beverly in the northwest corner of Washington County, 
through Marietta to Parkersburg, and other areas in southwest Wood County. Of these existing facilities, 
CSX Transportation operates the principal functioning rail lines within the Study Area, moving the majority 
of goods and materials both locally and regionally. Additionally, the Marietta Industrial Enterprises line 
operates locally and serves a river terminal in South Parkersburg. Several rail lines that cover much of the 
same areas also extend north from Marietta to Macksburg, and southeast along the Little Kanawha River 
toward Wirt County, but are currently abandoned. 
 
Intermodal connections between these rail lines and waterway ports are made possible at terminals 
located primarily between Parkersburg and Marietta, alongside the Ohio River. One of such intermodal 
ports is Price Inland Terminal west of Belpre, Ohio. Price Inland Terminal was officially given the 
designation as an Intermodal Port Facility in 2012. In addition, several terminal facilities extend east along 
the Ohio and southeast through Parkersburg on the Little Kanawha River. 
 
Passenger Rail Service 
 
There is no passenger rail service within the WWW Study Area. 
 
Bicycle/Pedestrian Trails 
 
Bicycle and pedestrian issues have been on the minds of the public and of WWW for several years. Over 
the past few years more attention has been turned toward bicycle and pedestrian safety and education of 
riders, walkers, and drivers alike. Within the Study Area, there are groups in Ohio and West Virginia 
dedicated to bicycle and pedestrian planning. WWW staff attends and participates in regularly scheduled 
meetings of active groups in the Study Area. Currently, there are several bicycle trails throughout the 
Study Area some are marked, others are simply used by cyclists. Figure 9.2 contains a map of the known 
bicycle routes within the Study Area. 
 
In Marietta, Ohio, the Mayor’s Alternate Transportation Advisory Committee (MATAC) is the standing 
committee on bicycle and pedestrian issues. Currently, their focus is on extending the Marietta Bicycle 
Trail, and connecting a trail with Athens County, Ohio. This trail would provide access to Marietta, OH; 
Belpre, OH; Williamstown, WV; and Parkersburg, WV to and from Athens County. MATAC is also working 
on updating their alternate transportation plan last completed in 2006. 
 
In Parkersburg, West Virginia, the Parkersburg Bike Council (PBC) is the standing committee on bicycle 
and pedestrian issues. Currently, their focus is on connecting north Parkersburg and south Parkersburg 
with a bike trail, connecting Fort Boreman with a bike trail, working with the State DOH on putting bike 
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lanes on the East Street Bridge, and building the Little Kanawha Connector Trail which will connect to the 
North Bend Rail Trail. PBC is also working on an update to their alternate transportation plan last 
completed in 1996. 
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Federal Highways Administration, (http://www.fhwa.dot.gov), April, 2014. 
 
National Bridge Inventory Database (http://www.nationalbridges.com/), April, 2014. 
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X. Special Factors 
 
Special factors are sensitive or unique natural or cultural resources within the physical landscape. 
They include floodplains, habitats and natural features, wetlands, archaeological resources, 
unique air quality, and historic resources. Other factors of special environmental concern such as 
landslide prone areas and highly erodible soils are discussed elsewhere in this report. 
 
All special factors are of concern, and should be regarded as potentially restrictive to 
development. Destruction or disturbance of these factors will diminish the quality of the 
environment. 
 
Floods and Floodplains 
 
Importance 
 
Floods are a natural phenomenon. Frequently, however, flood damages occur as a result of 
man’s development on the floodplain. Potential hazards to human life and property are the 
obvious major effects of such development. 
 
Secondary effects of flood damage to development on floodplains are the added burden on 
communities in terms of cost and rescue and relief, interference with normal business, and 
transportation disruptions. In addition to its effect on man and property, floodplain development 
can alter the stability of streams and disrupt aquatic habitats. 
 
Description 
 
The floodplains of the study area are shown in Figure 10.1. All floodplains shown indicate the 
limits of the intermediate Regional Flood (IRF), or the 100-year floodplain. This flood has a 
chance of occurring once every 100 years, on the average, although it could occur in any year. 
The Intermediate Flood is considered a major flood, but not an extreme one. The most extensive 
and most damaging flood recorded for the study area occurred in 1913, when flood crests 
reached 45 feet above normal flow. Other floods occurred in 1884, 1907, 1936, 1937, 1943, 
1945, 1948, and 1965, 2004, 2005. 
 
The 100-year flood has been adopted by most Federal and state agencies and many 
communities as a guide for establishing minimum elevations for development susceptible to flood 
damages. The Federal Insurance Administration’s Flood Insurance Program uses these 
elevations to designate those businesses and households eligible for flood insurance protection. 
 
Although upstream reservoirs in the Ohio River Basin provide substantial flood control, studies of 
storm and flood records for the area indicate that critical, major flood-producing combinations of 
rainfall and runoff can be expected to recur in the future. Even floods of lesser magnitude than 
the 100-year flood periodically cause property damage to structures built adjacent to the Ohio 
River and its tributaries. 
 
The Ohio River has the most extensive floodplain in the study area, receiving surface water runoff 
from a drainage area of about 38,000 square miles, some which originates as far away as 
southwestern New York. Floodplain lands along tributary streams are also subject to flooding by 
the Ohio River through the effects of backwater. These streams include the Little Muskingum 
River, Muskingum River, Little Hocking River, and Duck Creek in Ohio and the Little Kanawha 
River, Worthington Creek, Bull Run, Big Run, Pond Creek, and Sandy Creek in West Virginia. In 
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addition to backwater flooding from the Ohio River, these tributaries have additional flooding 
problems due to runoff from their own drainage basins. 
 
Wetlands 
 
Importance  
 
Wetlands are transitional areas between aquatic (water) and terrestrial (land) systems. A wetland 
is an area where the water table is near, at, or above the surface of the ground for at least some 
portion of the year. All wetlands in the study area are fresh water, receiving their water or 
moisture from groundwater or surface water. 
 
Values of greatest significance for wetlands include the provision of wildlife habitat; flood control; 
improvement of surface water quality; recharge of groundwater supplies; scientific, recreational, 
and educational use; and visual amenity. 
 

Flood Control - Wetlands may reduce flood flows by slowing the downstream rush of 
floodwaters. This function is accomplished by wetlands acting as natural reservoirs, 
holding water that would otherwise be added to flooding streams and decreasing the total 
amount of water flowing in streams during flood peaks. Water held by wetlands is slowly 
released to the stream over a period of time, or it may seep into the ground, replenishing 
groundwater resources. 
 
Improvement of Surface Water Quality - Wetlands improve surface water quality by 
trapping sediments, thereby removing them from streams. Streams and water running off 
adjacent lands carry sediment into the wetlands. When this sediment-laden water 
reaches the relatively flat wetland topography, it spreads out and slows down, depositing 
the sediment. After the sediments are trapped, plants may use some of the exchangeable 
nutrients associated with these sediments. 
 
Wetlands may also act to purify surface waters by producing oxygen through 
photosynthesis. Large numbers of microorganisms such as bacteria and fungi 
decompose and convert organic matter into forms of mineral nutrients usable to plants. 
Denitrifying bacteria have the ability to take deleterious nitrogen oxides and convert them 
back into atmospheric nitrogen. Sulfate reducing bacteria act to recycle organic sulfur-
containing compounds. 
 
Recharge of Groundwater Supplies - Wetlands associated with aquifer outcrops or 
recharge areas may act as a water supply source. It has been theorized that two 
conditions must be present for this: the presence of a semi-permeable substrate between 
the aquifer and the water held by the wetland, and the location of an aquifer or recharge 
area immediately below the wetland. If these conditions exist, water held by a wetland 
may seep through the semi-permeable strata to the underlying aquifer. Because wetlands 
may be considered recharge areas in some instances, the pollution of the water quality of 
wetlands would endanger the groundwater quality of aquifers so recharged. 
 
Scientific, Recreational, and Educational Values - Scientific and educational values of 
wetlands are intertwined. Wetlands are ideal areas for natural outdoor educational and 
scientific research laboratories because of the intimate association of plant and animal 
life and life support cycles that they exhibit. Wetlands are superb self-contained, living 
laboratories for the study of eco-system dynamics. 
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Many recreational activities are associated with wetlands: bird watching, camping, nature 
photography, fishing, trapping, canoeing, hunting, and hiking. 
 
Visual Amenity - Wetlands contribute to the scenic value of landscapes as observed from 
different vantage points. They are distinct components of landscape and add to the 
overall diversity of visual quality experience. 
 

Description 
 

All freshwater wetlands greater than five acres within the Ohio River floodplain have been 
identified, mapped, and catalogued by the Ohio DNR and WV DNR and are included in Figure 
10.1. Wetlands have been defined according to the types listed in “Wetlands of the United States” 
Circular 39, U.S. Fish and Wildlife Service, based primarily on physiographic and botanical 
species. Three of the eight types of wetlands identified by Circular 39, exist in the study area:  
  

Type 3: Inland Shallow Fresh Marsh - The soil is waterlogged throughout the vegetative 
season, and the sites are often covered with 6 inches or more of water. They occur in 
shallow basins, and sloughs along the margins of shallow lakes or the borders of deep 
marshes. The vegetation is dominated by emergent aquatic plants. 
  
Type 5: Inland Open Fresh Water - This includes natural shallow ponds, springs, and 
man-made impoundments usually less than 10 feet in depth. The vegetation of the 
marginal zone is dominated by emergent vegetation and the deeper areas by floating and 
submerged aquatics. 

 
Type 6: Shrub Swamp - The water table is at or near the surface throughout much of the 
year, and may be flooded with as much as 6 to 12 inches of water at certain periods.  
These swamps occur in upland depressions and along rivers and sluggish streams. 

 
Most of the wetlands in the Study are Type 6, shrub swamps. Wetlands within the floodplain of 
the Ohio River likely perform valuable functions due to their location. Much evidence exists which 
suggest that wetlands located in valleys and other topographically low-lying areas are 
comparatively more important to wildlife, flood control, and water quality improvement than those 
located on hillsides or ridge tops, primarily because of their greater botanical diversity and 
hydrologic associations. 
 
Archaeological Resources 
 
Importance 
 
Archaeological resources are important for their scientific, educational, and cultural value in 
furthering the translation and interpretation of our historical and cultural past. Archaeological 
resources are evidence of past human occupation of the study area which can be used to 
reconstruct the life styles of former inhabitants. Examples of these resources include burial 
mounds, shell heaps, campsites, and villages of the prehistoric Indian cultures. 
 
Disturbance or destruction of these resources and their environment results in an irreversible and 
cumulative reduction in the amount and quality of recoverable information about past human 
existence in the Ohio Valley. 
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Description 
 
The Study Area is rich in archaeological resources, having numerous sites with evidence of 
important prehistoric North American cultures. The prehistoric occupants have been divided by 
archaeologists into time periods based mainly on technology and subsistence. These are 
summarized in Table 10.1. 
 
The Ohio River Valley, including the Study Area, was used by prehistoric cultures for several 
reasons. Being south of the terminus of Ice Age glaciations, cultures in the valley were never 
uprooted. Rather, they were concentrated as a result of southern migration of those affected by 
glaciations. The moist, fertile Ohio River Valley offered not only milder climate but, arable soil and 
wide river terraces which afforded flat, expansive living areas close to water. In fact, most sites of 
archaeological importance in the study area show that several different cultures sequentially 
occupied the site throughout the Valley’s prehistory. 
 
Table 10.1 Chronology of Prehistoric Cultures in the Ohio River Valley 
 

PERIOD TIME CULTURES 
Mississippian 1000 – 1700 AD Whittlesey 

Monongahela 
Fort Ancient 

Woodland 1000 BC – 1000 AD Late Woodland 
Middle Woodland 
Early Woodland 

Archaic 8000 BC – 1000 BC Late Archaic 
Early and Mid-Archaic 

Paleo-Indian 12,000 – 8000 BC Plano 
Fluted Point 

 
The earliest inhabitants of the area were the Fluted Point people of the Paleo-Indian period who 
likely entered the area around 14,000 years ago in search of big game animals. Many examples 
of their fluted points have been found, but little else. No campsites of this period have been found 
in the region; although it is probable one was located on Blennerhassett Island, where many of 
their points have been found. 
 
Around 8000 B.C. the Archaic Period began with the in-migration of people from the south, via 
the New River, whose subsistence was based on small game hunting, fishing, and gathering. 
Distinctive projectile points, often used to identify this culture, are found throughout the study 
area, primarily along river terraces. Numerous campsites of the Archaic people have been 
excavated along the Ohio River and its confluences with its tributaries in the study area.  
 
The introduction of pottery and the beginning of mound building opened the next period of 
occupation, known as the Woodland Period. Artifacts of this period collected from burial mounds 
and campsites along the Ohio and Muskingum Rivers are numerous and diverse, including 
points, scrapers, hammer stones, bipolar wedges, drills, worked hematies, pitted stones, and 
pottery. 
 
The early Woodland culture primarily hunted, fished, and gathered food, but they also practiced a 
simple form of agriculture, raising pumpkins and gourds. The late Woodland people, however, 
were much more agriculturally sophisticated, growing beans, corn, and squash. This allowed 
them to rely more on their crops for food than their predecessors had been able to. Mounds, 
mound building and associated artifacts also became more complex and varied in Woodland 
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times. Mounds were at first only simple elliptical pits, but evolved into ornamental multiple tombs. 
Cooper bracelets and rings also came into use and crescents were cut from sheets of mica. 
 
Essentially, the Woodland Period consisted of a mixture of several Indian cultures, including the 
Archaic and Hopewell peoples. This mixing of cultures created an increasingly technological 
sophisticated single culture in the Ohio River Valley. 
 
The final prehistoric period of occupation in the Ohio River Valley was the Fort Ancient people of 
the Mississippian Period from 1000 to 1700 A.D. These people either drove the late Woodland 
people from the area or were absorbed by them. The only known remains of the Fort Ancient 
people in the study area are found on Blennerhassett Island, in the Blennerhassett Shell Heap 
and cemetery. Although none have actually been found in the Parkersburg-Marietta area, it is 
known from excavations in area through the Ohio River Valley that these people built large 
circular, compact villages surrounded by stockades, indicating an increase in warfare. 
Subsistence was based almost wholly on farming corn, beans, and squash. Burial practices were 
no longer ornate; mound building disappeared. Houses of the Fort Ancient people were 
rectangular and were large enough to require support posts for the roof. Tools and weapons were 
sophisticated and included drills, blades, hoes, fish hooks, pins, and cutting tools. Tobacco was 
smoked in pipes made in a variety of shapes, often in the form of animal or human faces. 
 
Pendants, earrings, and beads of bone, stone and teeth were worn. Games were played with 
stone discs. Music was played on bird bone flutes. 
 
It is also known that the Fort Ancient people traded with the Europeans, as glass beads, iron and 
brass objects have been found in several sites in the Ohio River Valley. Disease contracted from 
European settlers and wars with the New York Iroquois decreased the numbers of Fort Ancient 
people. By 1700 A.D., all the Fort Ancient people, indeed all Native Americans of any culture, 
were gone from the Study Area. 
 
Two essential points must be made concerning site of archaeological importance in the study 
area. First, specific information on archaeological sites was not available to this study for the 
West Virginia portion of the study area. Existing information on archaeological sites for West 
Virginia is, however, held by the West Virginia Division of Culture and History, State Historic 
Preservation Office. Second, information on sites obtained from the Ohio Historical Society have 
not been disclosed in this report, nor have they been included on the Special Features Map. This 
information has been specifically deleted from publication in order to protect them. 
 
Unique Habitats and Natural Features 
 
Importance 
 
Unique habitats and natural features are unusual geological, biological, and physiographic 
features of scientific, educational or aesthetic interest which include habitats of rare and 
endangered animals, rare plants, caves, exposures of geologic folding, scenic vistas, waterfalls, 
escarpments, and champion trees. 
 
Society has become increasingly conscious of the value of such features of the natural 
environment, and has become aware of ways in which poorly planned development can 
significantly alter or destroy these resources. 
 
Alteration or destruction of unique habitats and natural features may occur due to development 
activities including vegetation removal, grading, cut and cover, excavation, and building and road 
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construction. Destruction may also result from over-use, if a right-of-way allows public access to 
previously isolated areas. 
 
Description 
 
Data assembled by the Ohio Natural Heritage Program and the West Virginia Natural Heritage 
Program was used almost exclusively to determine the location of unique plants and animals and 
associated natural features. This data is a comprehensive collection of information on unique 
aquatic habitats, geologic features, plants, and animals, having been assembled from a variety of 
contributions from individuals, institutions, and organizations. Although these Programs do have 
location information on these unique areas, it is not presented in this report in order to aid in their 
protection.  
 
Information from the respective Natural Heritage Programs for the study area are not limited to 
Federally or state protected endangered species habitats, but also include rate plant and animal 
species of scientific interest, unusual geologic features, aquatic habitats (wetlands), and plant 
communities. (Endangered wildlife species are discussed more fully under the chapter “Wildlife”.) 
 
The following is a list of those unique plants, animals and natural features found in the study area: 
 

List of Unique Habitats and Natural Features 
By Topographic Quadrangle 

 
Fleming 
 
Unique habitats: 
 
 Golden knees – Chrysogonum virginianum 
 Whorled pogonia – Isotria verticillata 
 Prickly pear – Opuntia compressa 
 
Little Hocking 
 
 Unique flood plain forest 
 Mixed upland oak community 
 Unique habitats: 
 
 Little ladies tresses – Spiranthes tuberose 
 Sweet winter grape – Vitus cinerea 
 Purple cone flower – Echinacea purpurea 
 Roundleaf – Eupatorium rotundi folium 
 St. Andrews cross – Hypericum hypericoides 
 
Wetlands 
 
Marietta 
 
Unique habitats: 
 
 *Osum fish – Ichtyomyzon bdellium 
 *Osum bivalve – Lampsilis ovata 
 Osum bivalve – Megalonaias nervosa 
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 Osum bivalve – Obliquaria reflexa 
 *Osum bivalve – lineaolata 
 *Osum bivalve – Pleinobasus cyphus 
 *Osum bivalve – Potamilus laevissimus 
 *Osum ivalve – Quadruula metanevra 
 Osum bivalve – Truncilla donaciformis 
 Aster – Aster infermis 
 St. Andrews cross – Hypericum hypericoides 
 Old field toadflax – Linaria Canadensis 
 Barren strawberry – Waldsteinia fragariodes 
 Four angled spike rush – Eleocharis quadrangulata 
 
Virgin Timber Stand 
Wetlands 
 
Parkersburg 
 
 Unique habitats: 
 
 Eastern spadefood toad – Scaphiophus holbrooki 
 King rail – Rallus elegans 
 Osprey – Pandion haliaeus 
 Small mouthed salamander – Ambystoma texanum 
 Marsh hawk – Circus syaneus 
 Fragrant waterlily – Nymphaea ordorata 
 Prickly pear – Opuntia compressa 
 Buttonweed – Spermacoce glabra 
 
Wetlands 
Champion trees – largest known Tulip poplars (Liriodendron tulipifera) in West Virginia 
 
Valley Mills 
 
Unique habitats: 
 
 Suckeremouth minnow – Penacobius mirabilius 
 Croton – Croton glandulosus 
 Buttomweed – Spermacoce glabra 
 Cottonweed – Froelichia floridana 
 Old field toadflax – Linaria Canadensis 
 Slender crabgrass – Digitaris filiformis 
 
Wetlands 
 
This list is not intended to be definitive; additional unique features may well exist in the Study 
Area, but have not yet been documented. Both programs are continuing to pursue additional 
information on a continuing basis. 
 
It should be noted here that although the wetlands listed here are locationally defined, many of 
them have in fact been located and mapped in Figure 10.1.  
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In addition to these unique habitats, information provided by the US Department of the Interior, 
Fish and Wildlife Service indicates the location of the Ohio River Islands National Wildlife Refuge 
on Muskingum and Neal Islands within the Study Area. 
 
The refuge was established in 1990 to protect, conserve, and restore habitat for wildlife native to 
the river’s floodplain. The refuge consists of twenty-two islands and three mainland tracts 
scattered along nearly 400 miles of the Ohio River. Most of the refuge’s 3300 acres of land and 
underwater habitat are located in West Virginia; however, Pennsylvania and Kentucky each have 
two refuge islands. Most of the mature bottomland hardwood forest once common in the Ohio 
River’s floodplain no longer exists. In addition to its efforts to recover federally listed mussels, the 
refuge is also working to restore important wildlife habitat by allowing nature to regrow the forest 
by planting open areas with native trees. The refuge’s land management strategy includes an 
effort to eliminate the invasion of the island by no-native plants such as Japanese knotwood, 
mile-a-minute, and multi-flora rose. 
 
Air Quality 
 
Importance 
 
Air is a finite resource and has a limited capacity to assimilate pollutants. Degradation of air 
quality is caused when its natural assimilative capacity is exceeded, be it by vehicular emissions, 
industrial operations, refuse disposal plants, domestic heaters, or construction activities, and may 
have adverse effects on property, vegetation, wildlife, and human health and well-being. 
 
The maintenance of air quality is a major concern related to the development and improvement of 
transportation systems, as vehicular emissions are major sources of hydrocarbons, 
photochemical oxidants, carbon monoxides, nitrogen oxides, and particulate matter. 
 
Description 
 
The Clean Air Act of 1970 (with subsequent reauthorizations) required the U.S. Environmental 
Protection Agency to publish uniform National Ambient Air Quality Standards, and delegated the 
authority for attaining these standards to the states. At present, six substances are known whose 
effects are harmful at concentrations above the National Standards. These substances are fine 
particulates (PM2.5), sulfur dioxide (SO2), nitrogen dioxide NO2), carbon monoxide (CA), photo-
chemical oxidants such as ozone and non-methane hydrocarbons (NMHC). These are referred to 
as Criteria Pollutants, and are the substances for which national air quality standards have been 
adopted.  West Virginia, however, passed its own Air Pollution Control Law in 1961 (with 
subsequent reauthorizations) and has a separate state agency for monitoring and enforcement of 
standards. West Virginia Division of Air Quality (WVDAQ) has adopted all of the Federal 
standards except for the most recent SO2 standard published in June 2010 (75 FR 35520). Table 
10.2 presents the conformity results and Table 10.3 summarizes the sources and effects of these 
criteria pollutants. 
 
Wood County was designated as an attainment area under the 1-hour ozone standards, with SIP 
approved highway vehicle emission budgets for Nitrogen Oxides (NOx) and Volatile Organic 
Compounds (VOC). Both Washington and Wood Counties were later collectively designated as a 
“Subpart 1” (also called “Basic”) non-attainment area under the 8-hour ozone standards (see 69 
Federal Register beginning @ 23858).   
 
The Federal conformity rule required that a different mechanism be used in the two counties, 
respectively, to demonstrate conformity.  The most recent WV 8-hr. budgets were approved in 
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October 2008 (73 FR 64549).developed to address the 8-hour standard while Washington County 
must meet one of the “interim” tests. The latter must meet either the “build no greater than no-
build” test or the “build no greater than base year (2005) test”. 
 
Fine Particulates (PM2.5) – Suspended particulate matter is any liquid or solid substance emitted 
into the atmosphere that remains there for extended periods of time. Fly ash, process dusts, 
fumes, soot and oil, and aerosols are common forms of this type of air pollution. Major sources 
include industrial processes, electric power generation, and industrial fuel combustion. Currently, 
the standard for particulate matter in the WWW region is 2.5 microns or smaller. 
 
Particulate pollution may cause a wide range of damage to materials in addition to reducing 
visibility and sunlight reaching the earth. The major health effects on humans are related to 
respiratory system damage. 
 
Sulfur Dioxide – SO2 is a colorless gas formed as a result of combining sulfur and oxygen during 
combustion. The major source of SO2 is the burning of sulfur containing fossil fuels. Lesser 
amounts of its emission are caused by smelting and other industrial processes. 
 
When sulfur dioxide combines with water, sulfuric acid is formed. High levels of sulfuric acid in the 
atmosphere are associated with crop damages, high incidences of lung and respiratory disease, 
and property damage. 
 
Nitrogen Dioxide – This is a toxic gas formed during high temperature combustion processes, 
when atmospheric nitrogen is oxidized to form NO or NO2. Major sources of NO2 are high 
temperature fuel combustion, motor vehicles, and certain chemical industries. 
 
NO2 is also associated with a variety of respiratory diseases. In addition, it also reacts with 
oxygen to form photochemical oxidants (ozone). 
 
Carbon Monoxide – CO is a colorless and odorless gas. It is produced by incomplete combustion 
of carbon containing fuels, such as in the internal combustion engine. 
 
Carbon monoxide adversely affects human health by decreasing the capacity of the blood to 
carry oxygen. Exposure to CO has the effect of altering brain functions, leading to temporary 
impairments of mental processes, high exposure will cause death. 
 
Photochemical Oxidants – Photochemical oxidants, unlike the other major pollutants, are not 
directly emitted to the atmosphere from point sources. They are essentially a product of the 
reaction of hydrocarbons and nitrogen oxides with sunlight. The most abundant of these 
pollutants is ozone, making up over 90% of the total photochemical oxidants. 
 
Photochemical oxidants irritate mucous membranes, reduce resistance to respiratory infections, 
damage plants, and contribute to the deterioration of materials. 
 
Non-Methane Hydrocarbons – Non-methane hydrocarbons (NMHC) include a large number of 
compounds containing hydrogen and carbon. The most common non-methane hydrocarbon 
pollutants are gases, emitted to the atmosphere by motor vehicles, and processing and marketing 
of petroleum products. 
 
NMHC are not considered pollutants themselves, but they do participate in a reaction essential to 
the production of photochemical oxidants, in that a direct relationship exists between NMHC 
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concentration and ozone. NMHC is monitored and regulated to aid in the control of this 
photochemical oxidant formation. 
 
Air Quality Monitoring and Data 
 
Ambient air sampling stations have been established in every Air Quality Control Region, (AQCR) 
the number depending primarily on population density. These sampling stations, an integral part 
of the control and abatement process, monitor air to determine its overall quality. There are four 
air monitoring stations in the study area. All four monitor PM2.5, two monitor sulfur dioxide, and 
one monitors nitrogen dioxide. No monitoring exists for the remaining criteria pollutants, carbon 
monoxide, photochemical oxidants, and non-methane hydrocarbons. The following conformity 
criteria and tests (listed in Table 10.2) were agreed to be performed by WWW, in consultation 
with WVDOAQ and ODOT. 
 
Table 10.2 Air Quality Analysis Summary - Results 
 

Wood County Ozone 

  

VOC  NOx 

Emissions Budget Variance Emissions Budget Variance 
2009  5.50   7.30  
2015 1.41 5.50 -4.09 2.14 7.30 -5.16 
2018 1.21 4.70 -3.49 1.59 7.30 -5.71 
2025 0.92 4.70 -3.78 1.03 7.30 -6.27 
2035 0.90 4.70 -3.80 0.84 7.30 -6.46 
             

           
 
  

Washington County Ozone 

  

VOC  NOx 

Emissions Budget Variance Emissions Budget Variance 
2009  2.59   3.58  
2015 1.36 2.59 -1.23 1.82 3.58 -1.76 
2018 1.16 1.67 -0.51 1.37 1.76 -0.39 
2025 0.89 1.67 -0.78 0.91 1.76 -0.85 
2035 0.87 1.67 -0.80 0.76 1.76 -1.00 
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Wood County and Tax District of Pleasants County PM2.5 

  

PM Direct NOx 

Emissions Baseline Variance Emissions Baseline Variance 
2002  46.26   2388.50  
2015 15.43 46.26 -30.83 792.29 2388.50 -1596.21 
2025 11.66 46.26 -34.60 378.18 2388.50 -2010.32 
2035 11.24 46.26 -35.02 308.56 2388.50 -2079.94 
             
              

Washington County PM2.5 
Mobile Source Insignificance Finding 

 
On September 12, 2013, EPA approved a re-designation request and State Implementation Plan 
(SIP) revision submitted by the States of Ohio and West Virginia. In this rulemaking action, EPA 
approved the 1997 annual PM2.5 annual ambient air quality standard re-designation request for 
Wood and Washington Counties. On September 12 and 18, 2013, the EPA also made a finding of 
insignificance for Wood and Washington Counties’ motor vehicle emissions of nitrogen oxides 
(NOx) and direct PM2.5. In doing so, regional emissions analysis of motor vehicle emissions are no 
longer required to determine regional transportation plans and programs conformity with the State 
implementation plan for Ohio and West Virginia. However, documentation and conformity 
determinations are still required as part of the Long Range Transportation Plan and 
Transportation Improvement Program updating process. 
 
Recreational Areas 
 
Recreation areas are also included in Figure 10.1. These include both publicly and privately 
owned lands such as city parks, fairgrounds, golf courses, rest areas, wildlife areas, river locks, 
stream easements, etc. 
 
Tables 10.4 and 10.5 show the recreational sites in the study area these sites are shown in 
Figure 10.1. 
 
Table 10.4 Recreation Areas – Washington County 
 
Belpre Township Recreation Park 
Civitan Park, Belpre 
Howe’s Grove Park, Belpre 
Depot Park 
Veto Lake Wildlife Area 
Fearing Township Park 
Broughton Nature and Wildlife Park, Marietta 
Newport Ball Fields 
Newport Community Center 
Marietta Country Club, Marietta 
Pioneer Family Golf Course, Marietta 
Oxbox Golf Club 
Don Drumm Stadium, Marietta 
Pioneer Park, Marietta 
Belpre High School Football Field, Belpre 
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Marietta Aquatic Center 
  
Table 10.5 Recreation Areas in Wood County 
 
Golf Club of West Virginia 
City Park, Williamstown 
Jackson Park, Vienna 
Parkersburg Country Club, Vienna 
Minibel Golf Course, Vienna 
Point Park, Parkersburg 
City Park, Parkersburg 
Worthington Golf Course, Parkersburg 
Southwood Park, Parkersburg 
South Hills Golf Club, Parkersburg 
Dugout Softball Park, Parkersburg 
DuPont Park 
Woodridge Plantation Golf Club 
Wood County Fairgrounds 
Elite Sports Center 
Cool Springs Golf Course 
Godbey Fields, Parkersburg 
Soccer Fields, Parkersburg 
Erickson Field, Parkersburg 
Worthington Baseball Fields, Parkersburg 
Stadium Field, Parkersburg 
Mountwood Park 
Corning Park, Parkersburg 
Johnson T. Janes Nature Preserve, Parkersburg 
McDonough Park and Wildlife Refuge 
 
Historical Resources 

 
West Virginia 
 
Table 10.6 includes structures inventoried by the National Register of Historic Places within the 
Wood County.  
 
Table 10.6 Historic Sites – Wood County 
 

• Avery Street Historic District, Roughly bounded by 19th, Spring, and Quincy, 8th and 
Market Streets (4/15/86) [363] 

• Cook House, 1301 Murdoch Ave (6/7/78) [1] 
• Henry Cooper House, Park Ave in City Park (2/6/86) [1] 
• Bethel AME Church, 820 Clay Street (10/8/82) [1] (DEMOLISHED) Downtown 

Parkersburg MRA 
• Blennerhassett Hotel, 316 Market Street (12/10/82) [1] Downtown Parkersburg MRA 
• Carnegie Library, 725 Green Street (10/8/82) [1] Downtown Parkersburg MRA 
• Case House, 710 Ann Street (10/8/82) [1] (DEMOLISHED) Downtown Parkersburg MRA 
• Chancellor Hardware, 114 3rd Street (12/10/82) [1] (DEMOLISHED 1989) Downtown 

Parkersburg MRA 
• Citizens National Bank, 219 4th Street (10/8/82) [1] Downtown Parkersburg MRA 
• Dr. W. W. Monroe House, 1703 Park Avenue (8/01/12) 
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• Elks Club, 515 Juliana Street (10/8/82) [1] Downtown Parkersburg MRA 
• First Baptist Church, 813 Market Street (12/10/82) [1] Downtown Parkersburg MRA 
• First Presbyterian Church/Calvary Temple Evangelical Church, 946 Market Street 

(12/10/82) [1] Downtown Parkersburg MRA 
• Gould House/Greater Parkersburg Chamber of Commerce, 720 Juliana Street (10/8/82) 

[1] Downtown Parkersburg MRA 
• Guaranty Building, 217 4th Street, (10/8/82) [1] (DEMOLISHED 1/29/92) Downtown 

Parkersburg MRA 
• House at 10th Ave and Avery St, 10th and Avery St (12/10/82) [1] Downtown 

Parkersburg MRA 
• Logan Memorial United Methodist Church (Henry Logan Memorial AME Church), Ann 

and 6th Streets (12/16/82) [1] Downtown Parkersburg MRA 
• Masonic Temple, 900 Market Street (10/8/82) [1] Downtown Parkersburg MRA 
• Mather Building (Franklin & DeHaven Jewelers), 405 Market Street (10/8/82) [1] 

Downtown Parkersburg MRA 
• Oeldorf Building/Wetherall's Jewelers's, 809 Market St (12/10/82) [1] Downtown 

Parkersburg MRA 
• Parkersburg Woman's Club, 323 9th Street (10/8/82) [1] Downtown Parkersburg MRA 
• Quaker State Windmill, 800 Murdoch Ave (10/8/82) [1] Downtown Parkersburg MRA 
• Robb Apartments, 201 8th Street (10/8/82) [1] (DEMOLISHED 9/28/87) Downtown 

Parkersburg MRA 
• Sharon Lodge No. 28 IOOF, 316 5th Street (10/8/82) [1] Downtown Parkersburg MRA 
• Sixth Street Railroad Bridge, 6th St (12/10/82) [1] Downtown Parkersburg MRA 
• Smith Building, 310 Market Street(12/10/82) [1] Downtown Parkersburg MRA 
• Smoot Theatre, 213 5th Street (10/8/82) [1] Downtown Parkersburg MRA 
• Tavenner House, 2401 Camden Avenue (11/10/82) [1] 
• Trinity Episcopal Church Rectory, 430 Juliana St (12/10/82) [1] Downtown Parkersburg 

MRA 
• Trinity Protestant Episcopal Church, 424 Juliana Street (12/10/82) [1] Downtown 

Parkersburg MRA 
• Union Trust and Deposit Company/Union Trust National Bank, 700 Market St (10/8/82) 

[1] Downtown Parkersburg MRA 
• Walton Wait House, 1232 Murdoch Ave (12/10/82) [1] Downtown Parkersburg MRA 
• West Central WV Community Action Association, Inc., 804 Ann St (10/8/82) [1] 

(DEMOLISHED 2/2/88) Downtown Parkersburg MRA 
• Peter G. Van Winkle House, 600 Juliana Street (10/8/82) [1] Downtown Parkersburg 

MRA 
• George Neale, Jr. House, 331 Juliana St (1/10/80) [1] 
• Jackson Memorial Fountain, Park Ave and 17th Street (8/23/84) [1] 
• Julia-Ann Square Historic District, Both sides of Juliana and Ann Sts, from cemetery to 

9th St. (5/24/77) [127] 
• Parkersburg City Hall, 5th and Market Sts (12/11/79) [1] DEMOLISHED 1980 
• Parkersburg High School - Washington Avenue Historic District, Campus of P.H.S. and 

Washington Ave between Dudley Ave and Park Ave (7/16/92) [151] 
• "Oakland" (James M. Stephenson House), 1131 7th St (5/29/79) [1] 
• St. Francis Xavier Church, 532 Market St (12/22/78) [1] 
• Wood County Courthouse, Court Sq. at 3rd and Market St (8/29/79) [1] 
• W.H. Smith Hardware Company Building, 119 3rd Street (5/2/03) 
• W.H. Bickel Estate, Number One Bickel Mansion Drive (2/11/04) 

Parkersburg Vicinity 
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• Blennerhassett Island Historic District, Island on the Ohio River, 1.7 miles S of 
Parkersburg (9/7/72) [1] 

• Tracewell House ("Maple Shadows"), SR 95 W of Gihon Road (4/26/91) [2] 
• Fort Boreman, address restricted (4/17/03) 

Washington Vicinity 
• Meldahl House, Off SR 892 or Washington Bottom Road (5/17/91) [3] 

Waverly 
• Bethel Presbyterian Church, 7132 Old St. Marys Pike (3/31/2014) 

Williamstown 
• Tomlinson Mansion, 901 W. 3rd St (7/24/74) [1], Williamstown Vicinity 
• Henderson Hall Historic District, CR 21/2 off SR 14/Old River Road (4/17/86) [16] 

Ohio 
 

Two Historic Districts, in Marietta and Harmar, are within the Washington County part of the 
Study Area. Both are on the National Register of Historic Places. Figure 10.1 indicates the 
boundaries of these two areas. Individual structures within these districts have not been 
separately indicated due to the high density of historic structures in these areas. 
 
Table 10.7 lists the individual historic structures and districts within Washington County currently 
listed on the National Register of Historical Places.  
 
Table 10.7 Historic Sites in Washington County 
 

• Charles Rice Ames House, 2212 Miller Ave Belpre (2/14/78) 
• Col. Joseph Barker House, North of Marietta on Masonic Park Rd. Muskingum Township 

(6/23/78) 
• Judge Joseph Barker, Jr., House, Southwest of Newport on State Route 7 Newport 

Township (7/26/79) 
• Becker Lumber and Manufacturing Company,121 Pike St. Marietta (6/18/87) 
• Bell Covered Bridge, Bell Rd., north of Vincent Barlow Township (10/3/12) 
• Cisler Terrace, 7th and Ephraim Cutler Sts. Marietta (1/19/83) 
• Coal Run Historic District, Roughly along Main, Maple, and Hill Sts. in Coal Run 

Waterford Township (2/22/96) 
• Walter Curtis House, South of Little Hocking Belpre Township (10/3/80) 
• Col. Simeon Deming House, Northeast of Watertown on Willis Rd. Watertown Township 

(3/24/80) 
• Erwin Hall, Marietta College, 5th St. on Marietta College campus Marietta (4/23/73) 
• First Unitarian Church Of Marietta, 232 3rd St. Marietta (10/3/73) 
• Harmar Historic District, Roughly bounded by the Ohio and Muskingum Rivers and the 

rear property line of Lancaster, George, and Franklin Sts.; also roughly bounded by 
Lancaster, Harmar, Putnam, and Franklin Sts. and the Ohio River, Fort Harmar Dr., and 
the Muskingum River, Second set of boundaries represents a boundary increase of 1993 
Marietta (12/19/74) 

• Harra Covered Bridge, northwest of Watertown on State Route 172 Watertown Township 
(10/8/76) 

• Hildreth Covered Bridge, 5 mi (8.0 km) east of Marietta off State Route 26 Newport 
Township (2/8/78) 

• Hune Covered Bridge, 2.5 mi (4.0 km) north of Dart on State Route 26 Lawrence 
Township (10/8/76) 

• William Hune Farm, State Route 26 north of Dart Lawrence Township (3/28/91) 
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• John Kaiser House, 300 Bellevue St. Marietta, (12/10/93) 
• Marietta Historic District, Roughly bounded by the Muskingum and Ohio Rivers and 

Warren, 3rd, 5th, and 6th Sts.; also roughly bounded by Marion, Montgomery, Ohio, 
Greene, Butler, 2nd through 9th Sts., and the Ohio and Muskingum Rivers; Second set of 
boundaries represents a boundary increase of 2001 Marietta, (12/19/74) 

• Mason House, Waterford Township, (11/29/79) 
• Mound Cemetery Mound, 5th and Scammel Sts.; Mound Cemetery, home to the Mound 

Cemetery Mound (aka Conus or Great Mound) and reportedly home to the largest 
number of American Revolutionary War officers buried in one location, (2/23/73) 

• Muskingum River Navigation Historic District, Coshocton, Muskingum, Morgan, 
Washington Counties (2/9/07) 

• Ohio Company Land Office, Washington and 2nd Sts., Campus Martius Museum 
Marietta (11/10/70) 

• Old St. Mary's School, 132 S. 4th St. Marietta DEMOLISHED (10/3/89) 
• Rufus Putnam House, Campus Martius Museum, corner of 2nd and Washington Sts. 

Marietta (11/10/70) 
• Rinard Covered Bridge, Northeast of Wingett Run on County Road 406 Ludlow Township 

(10/8/76) 
• Root Covered Bridge, 0.5 mi (0.80 km) north of Decaturville on County Route 6 Decatur 

Township (3/27/75) 
• Sawyer-Curtis House, Off U.S. Route 50 in Little Hocking Belpre Township (10/18/84) 
• Shinn Covered Bridge Northeast of Bartlett off State Route 555 Palmer Township 

(10/8/76) 
• Sixth Street Railroad Bridge, East of the 5th Street Bridge; Extends into Wood County, 

West Virginia (12/10/82) 
• Spencer's Landing, 4 E. 5th St. Belpre (8/18/92) 
• Jonathan Sprague House, West of Lowell off State Route 60 Adams Township (1/11/83) 
• Capt. Jonathan Stone House, 612 Blennerhassett Ave. Belpre (2/7/78) 
• Vaughn-Stacy-Evans Farm Historic District, 7700 State Route 60, southeast of Lowell 

Muskingum Township (9/6/06) 
• W.P. SNYDER, JR. (steamboat), On the Muskingum River at Sacra Via Marietta 

(11/10/70) 
• Waernicke-Hille House and Store, Township Road 36 in Archers Fork Independence 

Township (11/29/79) 
• Watertown Historic District, East of State Route 339 and north of State Route 676 

Watertown Township (4/10/86) 
• Wilcox-Mills House, 301 5th St. Marietta (4/13/73) 
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XI. Utilities 
 
Importance 
 
Utilities are public and private facilities which are located in an area to serve and be used by 
residents. The location of utilities in an area is indicative of development potential; areas having 
the proper infrastructure available are primed for business and/or residential development, 
particularly if located on or near transportation facilities. 
 
Description 
 
Gas Pipelines - In the Washington County portion of the study area, the Dominion East Ohio Gas 
Company, located in Marietta is the sole supplier of gas. Dominion Hope Natural Gas is the sole 
supplier to Wood County. 
 
Sewer and Water Systems - All incorporated areas, Belpre, Williamstown, Vienna, Parkersburg, 
and Marietta own and maintain sewer and water systems. In addition, other areas of concentrated 
residential development also have sewer and water systems. These areas include Mineral Wells, 
Claywood Park, Union Williams, Lubeck and Central Boaz Public Service Districts in Wood 
County and Reno Water and Sewer Association, Reno West Water Association, Putnam 
Community Water Association, Warren Township Water and Sewage District, and Little Hocking 
Water and Sewer District in Washington County. It should be noted that the boundaries of the 
Washington County Water and Sewage Districts were not available. 
 
Electric Transmission Lines - The Allegheny Power Company, part of the Allegheny Power 
System, is the electric utility serving the Wood and parts of Washington County. Washington 
County has two other electric utility companies that served parts of the county, Washington Co-
Op and American Municipal. 
 
Landfills - Two landfills are located within the Study Area. The first is located off of US 50, on Dry 
Run Road in Wood County. The second landfill is in Washington County at the border of the 
Study Area along Duck Creek. 
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XII. Environmental Justice 
 
Social and Economic Factors 
 
Key social and economic factors involve environmental justice population groups, such as minority and 
low-income populations. Federal agencies and recipients of federal aid must assure non-discrimination in 
their programs and activities, in accordance with Title VI of the Civil Rights Act of 1964. In addition, 
Executive Order 12898 mandated that federal agencies must address environmental justice by working to 
identify and respond to any disproportionately high and adverse human, health or environmental effects 
of its programs, policies and activities on minority populations and low-income populations. In planning 
transportation improvements, these groups must be treated fairly with effort made to insure that they do 
not receive a disproportionate amount of adverse impacts from the development of proposed 
transportation projects. 
 
A key step in addressing environmental justice issues involves identifying locations within the study area 
where high concentrations of minority and low-income populations are known to exist.  
 
The environmental justice objectives for this study are as follows 
 

• Include populations in the transportation planning process; 
• Do not disproportionately impact negatively; and, 
• Ensure equitable realization of benefits. 

  
Minority/Ethnic Groups 
 
A summary of population groups within Wood and Washington Counties based upon the 2012 American 
Community Survey is provided in the following series of tables. A summary of the population of Wood and 
Washington Counties by race and ethnicity is provided in Table 12.1. As outlined in these tables, minority 
groups and populations of Hispanic/Latino origin do not comprise a large percentage of the population 
within either county. Minority racial and ethnic groups (Hispanic) represent 4.11% of the study area’s 
population. This is a decrease from 4.37% in the 2010 Census. Keep in mind, the 2010 Census was a 
100 percent count of the population, while the American Community Survey is a 5 year estimate. Despite 
being a relatively small percentage of the overall population, outreach efforts are needed to involve these 
communities in the decision-making process. Illustrations of distributions and percentages of 
minority/ethnic groups by census block groups are provided in the Environmental Justice plate series. 
 
A review of census data by tracts helps to identify the distribution of minorities throughout the study area. 
The largest concentrations of minorities are in and near urban areas. Even while there are concentrations 
in the urban areas, minorities still only comprise 0% to 11% of the total population for those areas.  
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Table 12.1 Regional Population Summary by Race/Ethnicity 
  

 
WASHINGTON 
COUNTY, OHIO 

WOOD COUNTY, 
WEST VIRGINIA 

Total:  61,751 86,835 
White alone (non Hispanic or Latino) 58,065 83,938 
Hispanic or Latino 487 739 
Black or African American alone 357 936 
American Indian and Alaska Native alone 30 133 
Asian alone 365 425 
Native Hawaiian and Other Pacific Islander alone 12 62 
Other Race 90 169 
Two or More Races 1,031 1,278 

Source: U.S. Census Bureau, 2012 American Community Survey 
 
Income and Poverty Status 
 
A summary of the population of Wood and Washington Counties by poverty status is provided in Table 
12.2. 15.2% of the population in Washington County (9,376 residents), and 15.7% of the population in 
Wood County (13,615 residents), live within households whose income is at or below the U.S. 
Department of Health and Human Services’ poverty guidelines. These numbers are up significantly from 
1999 where eleven percent of the population in Washington County (7,002 residents), and fourteen 
percent of the population in Wood County (11,979 residents), lived within households whose income was 
at or below the U.S. Department of Health and Human Services’ poverty guidelines. 
  
Table 12.2 Regional Population Summary by Poverty Status 
 

  
WASHINGTON 
COUNTY, OHIO 

WOOD COUNTY, 
WEST VIRGINIA 

Total Population 61,751 86,835 
Income in 2012 below poverty level 9,376 13,615 
Poverty Rate 15.2% 15.7% 

Source: U.S. Census Bureau, American Community Survey 2012 
 
Reviewing the geographic distribution of poverty data and other census-related information can serve as 
indicators of poverty-related issues results in several general findings related to the location and 
distribution of persons in or near poverty levels. Most households in poverty are concentrated in urban 
areas, with Parkersburg, Belpre, and Marietta appearing to have the highest amount of impoverished 
residents.  
 
Other factors related to poverty include zero car households. Most zero car households are concentrated 
in and near urban areas, where public transportation would be available with fixed routes. Also, high 
numbers of zero car households do exist in some of the rural segments of the study area, Considering 
median income, the majority of households with above average median incomes are located in the 
northern areas of Wood County, north of Belpre, and north of Marietta. The more central areas of 
Parkersburg, as well as the entirety of Marietta host the major concentrations of households below the 
median income level.  
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Age Levels and Senior Citizens 
 
A summary of the population of Wood and Washington Counties by age is provided in Table 12.3. As 
shown, a significant portion of the population within the region is of age 60 or older. In Washington 
County, 23.8%, or 14,724 residents is age 60 or older. In Wood County, 23.5% of the population, or 
20,414 residents, is age 60 or older. 
  
Table 12.3 Regional Population Summary by Age 
 

  
WASHINGTON 
COUNTY, OHIO 

WOOD COUNTY, 
WEST VIRGINIA 

Total: 61,751 86,835 
Under 20 Years 14,642 20,885 
20 to 39 Years 14,227 20,191 
40 to 59 Years 18,158 25,345 
60 Years and above 14,724 20,414 
Source: U.S. Census Bureau, American Community Survey 2012 
 
Elderly persons are typically located in the urban areas, with their locations seeming to closely mirror the 
previously identified areas of low median incomes. The largest percentages of elderly tend to fall in the 
same areas where the lowest median income and highest percentage of people in poverty are also 
located. 
 
Figures 12.1 through 12.8 display the information in this section graphically. 
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Figure 4.1
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Figure 4.2
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Figure 8.1
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Figure 10.1
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Figure 12.1
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Figure 12.2
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Figure 12.3
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Figure 12.4
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Figure 12.5
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Figure 12.6

Environmental Justice

Legend
0.00 - 8.54

8.55 - 19.53

19.54 - 27.65

27.66 - 36.67

36.68 - 71.25

Source: 2012 American
Community Survey

´
1 in = 4 miles

Minority Population Poverty
Rate By Census Tract (As a
percentage of minority tract population)

Total Minority Population
for WWW Study Area - 4,888



Wood County

Belpre
Township

Dunham
Township

Warren
Township

Muskingum
Township

Marietta
Township

Fearing
Township

Newport
Township

Belpre Parkersburg

Vienna

Williamstown

Wood-Washington-Wirt
Interstate Planning Commission

Environmental Overview Study 2014

Figure 12.7
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Figure 12.8
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