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Abstract  

 The City of Columbus’ plans to construct a trail alignment that corrects a 0.60 mile gap in the 

Olentangy Trail between Clinton-Como Park and Northmoor Park will undoubtedly impact the aquatic 

organisms in the Lower Olentangy River and the quality of its riparian zone. Our team conducted a 

literature review, an analysis of public-access and private sector geo-spatial information, and an on-site 

tree survey. Each trail was evaluated using criteria including soil erosion, stormwater generation, water 

quality degradation, bat habitat degradation, and safety risk to trail users. Based on this evaluation, our 

team recommends the City of Columbus chooses to construct Alignment 2 because it will likely result in 

relatively less impact to bat habitat and water quality while also avoiding the safety risks associated with 

other trails. We also recommend a myriad of best management practices (BMPs) to prevent and control 

soil erosion, soil compaction, stormwater, establishment of non-native invasive plants, and safety risks 

both during and after construction.  

 

Regional Waterway Degradation 

To analyze the amount of forested land lost annually, the U.S. Forest Service created a program 

titled ‘Forest Inventory and Analysis’ (FIA), which conducts plot studies within the state of Ohio, and has 

done so since 2001. As of 2012, the FIA program concluded that 30% of Ohio’s land is forested; 

however, it was concluded that there has been a 2 % decrease in forested land, since 2012 (Albright, 

2018). This means that, since 2013 and until 2016, Ohio has lost over 150,000 acres of forested land (U.S. 

Department of Agriculture, 2018). The loss of forested land in riparian zones along waterways can be 

detrimental to water quality. Should a riparian zone be ruined as a result of human activities, water intake 

and flow can be altered. If the vegetation is cleared in favor of recreational development, the native plants 

could be destroyed and the soil could become compacted and/or erode. In place of the native species, 

invasive plants would find their way into the soil and invade the riparian zone, in turn creating a less than 

favorable habitat for wildlife (USDA, 1996).  
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When construction occurs in a riparian zone, it not only threatens the wellbeing of plants, but also 

the fish habitat in the nearby waterway, as well as the local wildlife. As a result of increased sediment 

loads reaching a waterway because of urban development, fish may find their gills damaged from 

sediments and their nests ruined from being smothered (Brittingham et al, 2005). Increases in turbidity 

can also degrade fish habitat by causing an increase in water temperature, thus, “depleting oxygen levels 

in the water” (Brittingham et al, 2005). Construction in riparian zones also result in impacts to native 

vegetation and the wildlife that relies on the native vegetation for food and shelter; hummingbirds seek 

nectar from certain wildflowers, butterflies require certain breeding plants, and grassy areas attract 

grassland birds (Brittingham et al, 2005). Construction of a trail alignment in the riparian zone between 

Clinton-Como Park and Northmoor Park will likely result in impacts to the delicate local ecosystem. Care 

must be taken to avoid excessive disturbance. 

 

City of Columbus Olentangy Trail Gap Project 

The Olentangy Trail is a 16-mile-long recreational Greenway Trail built by the City of Columbus 

that extends from north of Worthington, Ohio to downtown Columbus, OH in the south. The Olentangy 

Trail links green spaces such as Antrim Lake and Ohio State University's campus along the way. In 

autumn of 2020, the City of Columbus Recreation and Parks Department introduced preliminary plans to 

eliminate a 0.60-mile gap in the Olentangy Trail between Clinton-Como Park to the south and Northmoor 

Park to the north in Clintonville, OH. Construction of an alignment will provide a continuous stretch of 

urban greenway between these parks instead of the existing diversion through an adjacent neighborhood 

which exposes trail users to traffic hazards in narrow streets and at a major intersection at N. Broadway. 

The project is funded under the auspices of the Mid-Ohio Regional Planning Committee, the Ohio 

Department of Transportation, and the City of Columbus. Since initial conception, the project is currently 

in the process of public evaluation and re-engineering to identify which trail alignment to pursue. 
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          The City of Columbus Recreation and Parks Department have proposed five possible alignments. 

Each alignment - with the exception of Alternative 5 - involves the construction of two bridges and a bike 

path that must cross through the OhioHealth Building Campus and the OH-315 intersection on the 

western bank of the Olentangy River. Alignment 5, unlike the others, will continue along the eastern bank 

of the Olentangy River. During the process of public evaluation, the City of Columbus and their 

independent contractor, American Structurepoint, held a public meeting at the beginning of January 2021 

in which they received initial feedback from the community. In the meeting, The City of Columbus 

compared the five Alignments using an evaluation matrix that took into account the safety of trail users, 

accessibility & mobility, drainage impacts, environmental impacts, property impacts, aesthetics, and 

construction costs. During and after the presentation, City of Columbus officials and representatives from 

American Structurepoint accepted questions and concerns from attending members of the public.  

 

Project Purpose and Scope  

One of the community organizations that has expressed concern and interest in the Olentangy 

Trail Gap Project is Friends of the Lower Olentangy Watershed (FLOW). FLOW is a non-profit 

organization that was established in 1997 and has dedicated their workforce to keeping the Olentangy 

River clean and safe ever since. FLOW’s mission is to “increase public awareness of the extensive 

environmental, recreational, and cultural resources of the Lower Olentangy River Watershed and to 

promote responsible policies and uses of the river” (Lorenz, 2020). FLOW’s efforts to keep the Olentangy 

River clean comes primarily from their volunteers who work on a large variety of projects from planting 

native vegetation to taking inventories of macroinvertebrates in the river.  

Our team partnered with FLOW to help address their concerns regarding the City of Columbus’ 

plans to construct a trail alignment between Clinton-Como Park and Northmoor Park.  FLOW 

communicated that its biggest concerns were erosion-induced degradation of water quality, degradation of 

bat habitat, and the safety of trail users. Our team conducted a literature review, an analysis of geo-spatial 
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information, and an on-site tree survey to help FLOW assess the potential environmental impacts the 

Olentangy Trail Gap Project would impose. FLOW has spent decades aiding in the recovery and 

improvement of the Olentangy Watershed. We kept this dedication in mind while conducting our research 

to ensure our focus was on the continuation of their mission to promote and maintain a healthy waterway.  

  

Material and Methods 

In order to estimate the environmental and safety impacts of constructing each trail alignment, the 

team conducted a thorough literature review. Academic journal articles and government agency reports 

were pulled from Ohio State Library’s Web of Science and Google Scholar. The search terms utilized in 

the literature reviews are shown in Table 1 on the next page. Based on the results of the literature review, 

several metrics were developed and used to assess the environmental and safety impacts of each 

alignment. 
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Table 1 
 
Databases and Key Search Terms Used in Literature Reviews by Topic 

Topic Database(s) Key Search Terms 

Safety GS, WOS 
“Safety”, “Trails”, 

“Intersection”, “Bike”, “Urban”, 
“Infrastructure” 

Sensitive Aquatic Organisms GS, WOS 
“macroinvertebrates,” “water 

quality,” “turbidity tolerance,” 
“Olentangy” 

Bat Roost Site Selection GS, WOS 
“Bat habitat,” “Bat roost 

selection,” “Tree cavity roost 
preference” 

Soil Erosion and Compaction GS, WOS 
“Soil erosion,” “soil 

compaction,” “total suspended 
solids,” “construction sites” 

Stormwater Runoff GS, WOS 

“Stormwater runoff,” “urban 
watershed,”  “best management 

practice,” “low impact 
development,” “construction 

sites,” 

Water Quality WOS 

“Olentangy River,” 
“Construction,” “Water 

Quality,” “Pollution,” “Total 
Suspended Solids,” “Urban” 

Notes: GS = Google Scholar. WOS = Web of Science. 

 

Development of Soil Erosion Metrics  

The potential impacts to aquatic organisms in the Lower Olentangy River as a result of trail 

alignment construction will be primarily driven by soil erosion. Soil erosion is affected by many variables 

including cover management, the intrinsic erodibility of a soil, surface slope, and rainfall intensity and 

duration (Duley & Hays, 1932; Wischmeier & Smith, 1978; Stone, 2015; Wang et al., 2013). Erosion 

rates up to 10-20 times that commonly observed in agricultural fields occur at construction sites because 

of diminished surface cover and earthwork practices that break up soil structure (Pudasaini et al., 2004). 

Removing vegetation that protects and stabilizes soil exposes it to the powerful erosive forces of raindrop 
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impact and overland surface flow. Once detachment occurs, sediment is transported by storm runoff to 

waterways, such as the Olentangy River. This input of eroded soil degrades water quality by increasing 

total suspended solids (TSS) and turbidity, which negatively affects freshwater aquatic organisms 

(Kjelland et al., 2015).  

In this report, only water erosion was considered because it has been more extensively studied 

compared to wind erosion and it has a greater contribution to total erosion (Pudasaini et al., 2004). At 

first, the team considered using the Universal Soil Loss Equation (USLE), which is commonly used in 

agriculture to estimate annual soil loss during construction in tons per acre. The generic USLE equation is 

shown below in Equation 1.  

 

𝐴 = 𝐾 ⋅ 𝐿𝑆 ⋅ 𝐶 ⋅ 𝑃  [Equation 1] 

A = annual soil loss, !"#$
%&'(

  
K = soil erodibility factor 
LS = length-slope factor 
C = cover management factor 
P = support practice factor 
 
 

Despite the USLE being a firmly established method of estimating soil loss from an area of 

interest, it was not used to estimate soil loss from the alignment construction zones for several reasons. 

First, USLE is not accurate for small areas of land (Laflen et al., 2004). Second, computation of the LS 

factor requires knowledge about the length of the slope that accumulates runoff uphill of the area of 

interest. This piece of information was not felt to be discernible due to the uncertainty about the layout of 

Columbus’ stormwater sewers. Third, USLE is scaled for a whole year, while site variables that affect 

erosion rates are not held constant for that long. Soil will not be left bare for a whole year during trail 

construction, and in Ohio, rainfall is not evenly distributed throughout the year. Fourth, USLE does not 

take into account soil shear strength, which is inversely related to soil erosion. Shear strength of a soil is 

increased when it is compacted with heavy construction equipment (Watson & Laflen, 1986; Liu et al., 



8 

1999). It is especially important to consider the compaction-erosion relationship when dealing with fine 

textured soils, like the ones present under the proposed trail alignments (Imhoff et al., 2004). Instead of 

USLE, a soil loss model created by Watson & Laflen (1986) was chosen to estimate event-specific soil 

loss during the construction of trail alignments, which eliminates the drawbacks of using USLE. Their 

model, created using silt loam soils, is shown below in Equation 2 below.  

 

𝐷 = (0.00109𝜏)*.,-) ∙ (𝐼../0) ∙ (𝑠𝑖𝑛 𝑠𝑖𝑛	(𝜃)	*.1/) [Equation 2] 

D = soil loss during a storm event, 2
32⋅$

 

𝜏= shear strength of moist soil, 56
32 

I = average rainfall intensity, 33
ℎ'

 
𝜃= slope, degrees  
 

Though the Watson & Laflen (1986) model does not have the drawbacks associated with USLE, 

it has a couple drawbacks itself. First, it does not consider the effect of runoff generated higher up the 

slope washing over the site. As previously discussed, obtaining this information was not realistic given 

the circumstances. Therefore, the model only considers soil lost from the erosive force of precipitation 

falling on the site. Secondly, it is not readily applicable for soils with a different K factor than the soils 

from which the model was developed. To account for this issue, a modified version of the model that 

adjusts the output via a K factor adjustment ratio was computed in QGIS. The K factors for soils at the 

site were obtained from the Delaware County, Ohio Soil Survey. The modified version of the model is 

shown in Equation 3 below.  

 

𝐷 = (0.00109𝜏)*.,-) ∙ (𝐼../0) ∙ (𝑠𝑖𝑛 𝑠𝑖𝑛	(𝜃)	*.1/) ∙ 𝐾𝐴𝑅  [Equation 3] 

D = soil loss during a storm event, 2
32⋅$

 

𝜏= shear strength of moist soil, 56
32 

I = average rainfall intensity, 33
ℎ'

 
𝜃= slope, degrees  
KAR = K factor adjustment ratio, 7	9%&!"'	"9	$":;$	<:!=:#	(%'!=<"'5	;:3:!$

7	9%&!"'	"9	$":;	>$(?	9"'	3"?(;
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The calculation of the soil shear strength during alignment construction was simplified with a few 

assumptions. First, it was assumed that all soil within the earthwork limits will have a volumetric 

moisture content of 21% prior to the rain-event-of-interest. This moisture content is typical for soils 

similar to the ones on-site a few days after the last rain event (USDA NRCS, 2008). Second, the soil will 

be compacted by a ground pressure of about 150 kPa. According to Spennemann (1989), 150 kPa is 

similar to the ground pressure produced by a bulldozer and grader. Third, soil shear strength will be 

constant everywhere within the earthwork limits. A model created by Manuwa & Olaiya (2012) was used 

in this report to relate soil moisture content and shear strength for a silt loam soil compacted under a 

pressure of 150 kPa. This model is shown as Equation 5 below. Units of kPa are equivalent to units of  

56
32, so the output of Equation 4 was input directly into Equation 3. Maps showing the relative soil loss 

rates within the earthwork limits of each trail alignment were created in QGIS and are displayed in the 

Results section below. 

 

𝑦 = 	−1.384𝑥2 + 35.46𝑥 + 52.5  [Equation 4] 

Y = soil shear strength in kPa 
X = percent moisture content 
 

 
 The storm event used for calculating soil loss in this report had an average precipitation intensity 

of 13 mm/hr. A precipitation intensity of 13 mm/hr was used because researchers consider it important for 

water erosion studies and it is also equivalent to a moderate rain in Ohio (Liu et al., 1999). Surface slope 

data was obtained by extracting slope from a United States Geological Survey (USGS) digital elevation 

model in QGIS. By taking into account soil shear strength, precipitation intensity, surface slope, and 

intrinsic soil erodibility as described above, an average of relative soil loss in 2
32⋅$

 was computed for the 

area within each trail alignment earthwork limits.  
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 In order to estimate the TSS increase in the Olentangy River during a 13 33
ℎ'

 storm event, the soil 

loss rates as computed in Equation 3 must be adjusted for the sediment delivery ratio for each trail 

alignment. The sediment delivery ratio indicates the proportion of soil eroded from a site that reaches a 

waterway. It depends on distance; soil eroded from a site farther away from a waterway has a lower 

chance of reaching it compared to soil that is eroded from a site closeby. Using Google Earth, an average 

distance between each alignment’s earthwork limits and the Olentangy River or Slyh Run was obtained. 

The sediment delivery ratio for each alignment was obtained by using Equation 5 below (Winston, 2020).  

 

 

𝑦 = 𝑥)0.20 [Equation 5] 

Y = sediment delivery ratio  
X = average distance between earthwork limits and river, feet 
 

 In order to obtain estimates of TSS increase, the sediment delivery rate must first be scaled to the 

area of land impacted by construction. The area within earthwork limits was found via the area function in 

QGIS. Second, the sediment delivery rate must be divided by a volumetric flow rate of water. The 

sediment delivery rates were divided by 200 9!
3

$
, which was the volumetric flow rate of the Olentangy 

River at John Herrick Dr. as measured by the USGS during a moderate storm in July 2020 (USGS, 2020). 

It is assumed to be the flow rate of the river during a 13 33
ℎ'
	storm event. The output of Equation 6 on the 

next page was converted to units of  32
@

, and represents the estimated TSS increase in the Olentangy River 

downstream of Clinton-Como Park during a 13 33
ℎ'
	storm when construction of an alignment is occurring 

and the soil within the earthwork limits have been compacted and laid bare.  
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𝑇𝑆𝑆	𝐼𝑛𝑐𝑟𝑒𝑎𝑠𝑒	 = A@B∙ADB∙DE
FGB

 [Equation 6] 

TSS increase = Increase in TSS of river during 13 33
ℎ'

 storm event, 2
9!!

 

SLR = Soil loss rate, 2
32⋅$

 
SDR = Sediment delivery ratio 
DA = Surface area within earthwork limits, 𝑚2 
PFR = Peak flow rate of river during moderate summer rain event, 9!

3

$
 

 

Water quality limits for aquatic organisms are often reported in Nephelometric Turbidity Units 

(NTU) rather than TSS. So, this data was made more applicable by converting TSS increase to NTU 

increase using the model by Kwoh et al. (2007). This model is shown as Equation 7 below.  

𝑦 = H
1.7001

 [Equation 7] 

Y = NTU 
X = TSS, 32

@
 

 
 

 Equation 7 was also used to convert common TSS levels recorded in rivers during storm events 

into a background NTU level. The background NTU level was added to the calculated NTU increases to 

get total NTU levels during the storm-of-interest. The Ohio EPA reports that the TSS in urban runoff 

commonly exceeds 100 32
@
	(FMSM Engineers, 2005), so that value was chosen as our background TSS 

level during a 13 33
ℎ'
	storm event.  

Development of Stormwater Metrics  

The addition of impervious surface area to the riparian zone in the form of pavement and soil 

compaction will have negative effects on water quality and aquatic organisms in the Olentangy River. 

Pavement and soil compaction from heavy equipment and foot traffic reduce water infiltration and 

increase surface runoff. High surface runoff typically increases soil erosion rates across the area that it 

flows. Therefore, new pavement and soil compaction within the earthwork limits of trail alignments has 

the potential to increase erosion rates downslope in undisturbed land along the river banks. Erosion 
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generated via this mechanism was not accounted for in the soil erosion loss rate calculations described 

above.  

QGIS was used to obtain the area within each trail alignment’s earthwork limits, which is referred 

to as disturbed area. Paved area was obtained using Google Earth because QGIS lacks accuracy for 

polygons of such a small width. Unpaved area is the difference between disturbed area and paved area. 

Unpaved surface area within the earthwork limits will be compacted, which reduces porosity, and water 

infiltration rates. Gregory et al. (2006) found that forest soils compacted with construction equipment had 

a 79% reduction in infiltration rate compared to when it was undisturbed. A 79% reduction in infiltration 

rate was assumed for all unpaved compacted land area within earthwork limits. Since the trail alignments 

vary in land area, a metric called impervious surface area equivalent (ISAE) was developed to compare 

them on the basis of stormwater generation. ISAE puts the reduction in infiltration rates within the 

earthwork limits from paved surface area as well as soil compaction in terms of paved surface area. ISAE 

was calculated using Equation 8 below. 

 

𝐼𝑆𝐴𝐸 = 𝑃𝐴(𝑈𝑃𝐴 ⋅ 0.79) [Equation 8] 

ISAE = Impervious surface area equivalent, 𝑚2 
PA = Paved area, 𝑚2 
UPA = unpaved area, 𝑚2 
 

 

Bat Habitat  

Construction impacts on potential bat habitat will primarily be driven by the removal of several 

key tree species that have been recorded to provide roosting habitat for bats found within Ohio. In 

particular, we analyzed literature concerning the relationship of diameter at breast height (DBH) 

preference and tree species of known roosting locations to understand the patterns and preferences of bats. 

While each bat species is unique and has its own preferences, for this study, we focused our research 

efforts on the Indiana Bat (Myotis sodalist). The Indiana Bat has been listed as an endangered species 
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since 1967, and management efforts to restore and protect their populations continue today. Indiana Bats 

use trees as roosting and foraging sites during the summer months which has provided it challenges given 

the increasingly fragmented landscape created by human development (USFWS, 2006). 

While Indiana bats have been known to use a variety of tree species as roost sites, tree structure is 

one of the most significant indicators of suitable roost habitat. The Indiana Bat has been known to prefer 

decaying, dead, or living trees with peeling or exfoliated bark (USFWS, 2007). Specific to the Central 

Ohio region, primary roost sites in the past have been found in American Elm (Ulmus americana) 

(Kniowski & Gehrt, 2011). Even though primary roost sites were only found in American Elm tree 

species, secondary roost sites were found in Silver Maple (Acer saccharinum), Sugar Maple (Acer 

saccharum), Swamp White Oak (Quercus bicolor), Eastern Cottonwood (Populus deltoides), and 

Shagbark Hickory (Carya ovata) (Kniowski & Gehrt, 2011). The average DBH for each tree with a found 

primary or secondary roost site was greater than 40 cm, or approximately 1.5 feet wide (Kniowski & 

Gehrt, 2011).  

From the data collected through literature review and previous studies, we were able to narrow 

our focus and collect data on specific trees known to be suitable roost habitat within the trail alignments’ 

earthwork limits. On the morning of Thursday, March 18, 2021 at 8:00am EST, the team conducted a 

survey for American Elm, Oak, Shagbark Hickory, Silver Maple, Sugar Maple, and other species with an 

estimated DBH of greater than 40 cm within the trail alignments’ earthwork limits. We utilized an 

“Other” category to capture species of trees including Eastern Cottonwood, Black Locust, and Eastern 

Black Walnut that had a DBH of greater than 40 cm for additional potential roost sites. Data points were 

collected via SOLO Forest software on a Juno T41 Trimble Unit. 

We began our survey on the Olentangy Greenway Trail south of W. N. Broadway and continued 

our way North to W. Como Avenue. We then moved east of the Kohl’s parking lot to survey the 

earthwork boundaries along the proposed alignment west of the Olentangy River and Clinton/Como Park. 
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We followed the Olentangy River north, then worked our way west to east around Slyh Run where Trail 

Alignment 4 would be constructed. From there, we continued to work our way north along the Olentangy 

River within the earthwork boundaries east of the Ohio Health building. We crossed under the W. N. 

Broadway bridge to continue surveying the earthwork boundaries north of the bridge on the west bank of 

the Olentangy. To conclude our field survey, we collected data on the east bank of the Olentangy River 

where the proposed alignments would be connected by a bridge across the river at Northmoor Park. We 

also surveyed the small woodlot surrounding the proposed trail alignments around the Northmoor Park 

parking lot at the terminus of Northmoor Place.  

         It is important to note that all data collected during this single site visit on the morning of 

Thursday, March 18, 2021. Accessibility was hindered in part due to property boundaries, barriers, and 

flooding of the Olentangy River from high rainfall. It must also be noted that tree species identification is 

likely not entirely accurate given that the survey was conducted during a seasonal transition period. 

Identifications were estimated based on anatomical properties such as bark, branching patterns, buds, and 

the presence of thorns or lack thereof with guidance from the Ohio Department of Natural Resources 

Ohio Tree Identification pamphlet. Finally, we were not able to obtain sufficient data to make an 

appropriate analysis of trail alignment 5, since much of the land that would be developed is located on 

private property.   

Development of Safety Metrics 

Since environmental impacts will be incurred by the Olentangy Trail Gap Project, the community 

must be getting a good return on its investment in the form of a safe trail. In order to compare trail 

alignments on the basis of safety, a classification system was developed. The possible safety risk ratings 

are low, medium, or high. A low safety risk rating is preferred. The classification system was developed 

with regard to number of intersection crossings, bridge crossings, if the trail followed alongside a road, 

and the amount of turns along the trail route. These characteristics were used to rate the trail alignments 

because they are considered hazard areas (Burde, 2019).  
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Results 

The estimated environmental and safety impacts caused by each trail alignment is shown in 

Tables 2 - 5 on the following pages. The content of these tables are explained throughout the Results 

section and inform our trail alignment recommendation.  

 
 
Table 2  
 
Soil Erosion and Water Quality Metrics for the Alignments Assuming a 13 33

ℎ'
 Storm, a Peak River Flow 

of 200 9!
!

$
, and Bare Soil 

Trail 
Alignment 

Estimated 
Relative Soil 

Loss Rate         
( 2
32⋅$

) 

Estimated 
Total Soil 
Loss Rate       

(2
$
) 

Estimated 
TSS Increase       

(32
@

) 
Estimated 

NTU Increase 
Estimated 
Total NTU 

1 0.00356 27.53 4.9 2.9 61.7 

2 0.00352 26.38 3.7 2.2 61.0 

3 0.00406 36.30 5.1 3.0 61.8 

4 0.00414 23.71 3.4 2.0 60.8 

5 0.00412 15.91 2.3 1.3 60.1 

 
 
 
 
Table 3 
 
 Alignment Physical Characteristics and Impervious Surface Metrics 

Trail Alignment Disturbed Area   
(𝑚2) 

Paved Area         
(𝑚2)    

Unpaved 
Compacted Area 

(𝑚2) 

Impervious 
Surface Area 
Equivalent          

(𝑚2) 

1 7735 2608 5127 6658 

2 7484 2625 4859 6464 

3 8942 3289 5654 7755 

4 5722 2172 3549 4976 

5 3864 2318 1546 3539 
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Table 4 
 
Predicted Loss of Key Tree Species for Each Trail Alignment  

 Tree Species 

Trail Alignment American 
Elm Oak Silver 

Maple 
Sugar 
Maple Other Total 

1 0 1 2 1 9 13 

2 0 1 1 1 7 10 

3 0 1 0 1 8 10 

4 0 1 1 1 10 13 

5 0 0 0 0 8 8 

 

 

Table 5 
 
Safety Risk Rating for Each Trail Alignment 

Trail Alignment Safety Risk Rating 

1 Low 

2 Moderate 

3 Moderate 

4 High 

5 Low 

 

 

In Table 6 on page 18, species of fish in the Lower Olentangy River and their turbidity thresholds 

are presented. A survey of the Olentangy River found that 40% of the species sampled within the river 

were categorized as “pollution intolerant” (FLOW, 2002). When sampling fish near the perspective 

construction area of the North Broadway bridge, golden redhorses (Moxostoma erythrurum) comprised 

22% of the fish species collected, longear sunfish (Lepomis megalotis) comprised 16% and green sunfish 
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(Lepomis cyanellus) comprised 15% (FLOW, 2002). Other predominant species within the surrounding 

areas included spotfin shiners (Cyprinella spiloptera), smallmouth bass (Micropterus dolomieu), and 

bluntnose minnows (Pimephales notatus) (EPA, 2001). All of these species are considered moderately-

tolerant to tolerant in terms of turbidity, disturbance, and pollution (Pirhalla, 2004; Barbour & Kuehne, 

1999). Freshwater mussel populations were sampled slightly upstream from the N. Broadway bridge and 

found that Three-ridge shells (Amblema plicata), White Heel-Splitters (Lasmigona complanata), and “Fat 

Muckets” (Lampsilis radiata luteola) were the three most predominant mussel species found within the 

area (FLOW, 2002). All three of these species are moderately tolerant of silt and disturbance. Insects such 

as mayflies (Ephemeroptera), caddisflies (Trichoptera), water pennies (Psephenidae), and stoneflies 

(Plecoptera) are prevalent in this area and are all intolerant of pollution (FLOW, 2002). 
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Table 6 

Highest Average Turbidity (NTU) Tolerable for Great Lake Fish Species 

Species Tolerance Category 
Average Highest Turbidity 

(NTU) 

Spotfin shiners Tolerant 112 

Bluntnose minnow Moderately tolerant 112 

Smallmouth bass Moderately tolerant 103 

Common carp Tolerant 103 

Largemouth bass Moderately tolerant 86 

Brook silverside Tolerant (NA) 86 

Fathead minnow Moderately tolerant 77 

Green sunfish Tolerant (NA) 77 

Golden redhorse Tolerant (NA) 64 

Channel catfish Tolerant (NA) 64 

Johnny darter Moderately tolerant 60 

 Notes: All fish included are local to the Olentangy river. Fish were categorized based upon the 

highest average turbidity they were found at. The following categories were used: Tolerant (species that 

are present and abundant at high turbidity), Tolerant (NA) (species that are never abundant, but are 

present across the turbidity gradient), and Moderately tolerant (species that are absent or declining 

abundance at turbid sites) (Trebitz et al., 2007). Since these estimates are based on fish within lake 

ecosystems instead of rivers, actual turbidity tolerances for Olentangy species may be lower than what’s 

suggested. 
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Trail Alignment 1 

Trail Alignment 1 is estimated to produce the second-largest degradation of water quality during 

construction. During a 13 33
ℎ'

 rain storm, this alignment is expected to increase TSS and turbidity in the 

Olentangy River by 4.9 mg/L and 2.9 NTU, respectively, as shown in Table 2 above. These water quality 

values are close to the increases expected for Alignment 3, for which the worst water quality outcomes 

are expected. As shown in Figure 1 on the next page, the soil within the earthwork limits located at the 

southeast corner of the Ohio Health parking lot is estimated to produce the most erosion, but this land is 

not as erodible by comparison to some of the land impacted by other alignments. The large size of 

Alignment 1’s earthwork limits (7735	𝑚1) offsets its relatively low average relative soil loss rate 

(0.00356	 2
3"⋅$

) which results in a higher total soil loss rate (27.53  2
$
). As a result of construction-induced 

soil compaction and the addition of pavement, Alignment 1 is estimated to produce the equivalent to 

6658	𝑚1of impervious surface area. This is second-highest for the ISAE metric, which represents how 

much stormwater will be generated within the earthwork limits after the installation of pavement and is a 

proxy for on-site stormwater generation.  

Of the five alignments, Alignment 1 results in the second highest total turbidity for the river. At 

an estimated 61.7 NTUs, species like the Johnny darter or Fathead minnow may be absent or declining, 

while Golden redhorses and Channel catfish are present, but not abundant. Species like Spotfin shiners, 

Common carp, and Brook silverside would likely still be present and abundant at this turbidity (Table 6). 
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Figure 1 
 
Soil Loss Rate within Alignment 1 Earthwork Limits During a 13 33

ℎ'
 Storm 

 

  

It is estimated that Trail Alignment 1 will result in the largest loss of key tree species within the 

earthwork boundaries obtained from American Structurepoint as shown in Figure 2 on the next page. 

Trail Alignment 1 will result in a loss of one Oak, two Silver Maples, one Sugar Maple, and nine trees of 

other species including some Eastern Cottonwood and Black Walnut. This is the same amount of 

potentially important trees lost as Alignment 4, but it does result in more species lost that are essential for 

bat habitat.  The resulting loss of 13 key tree species would have a significant negative impact on bat 

conservation along the Olentangy Trail (Table 4).  
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Figure 2 

 
Projected Suitable Tree Roost Site Loss for Proposed Trail Alignment 1 

 

 

As shown in Table 5 above, Trail Alignment 1 received a safety risk rating of low. This is 

because the proposed route would avoid the Kohl’s backlots and the OhioHealth parkway, which 

decreases the risk of car/pedestrian interaction. However, this alignment still has some danger due to the 

crossing at N. Broadway and the fact that there is a bend in the trail at Clinton-Como Park near where 

Riverside Dr. runs into W. Como Ave. The proximity between trail users and the road could be 

hazardous. Additionally, there would only be two bridge crossings with this alignment, and the amount of 

turns with this trail alignment is minimum. 
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Trail Alignment 2 

It is estimated that Alignment 2 will produce the third-largest degradation of water quality during 

construction. During a 13 33
ℎ'

 rain storm, this alignment is expected to increase TSS and turbidity in the 

Olentangy River by 3.7 32
@

 TSS and 2.2 NTU, respectively (Table 2). Despite sharing a very similar path 

and average relative soil loss rate (0.00352 2
32⋅$

)  to Alignment 1, Alignment 2 earthwork limits are 

slightly smaller (748 4𝑚2) and importantly do not cover as much of the soil southeast of the Ohio Health 

parking lot that is highly prone to erosion, as shown in Figure 3 on the next page. Construction of 

Alignment 2 is estimated to be equivalent to adding 6464	𝑚1of impervious surface area as shown in 

Table 3 above. This is third-highest for the ISAE metric.  

During the storm-of-interest, it is estimated total turbidity will reach 61 NTUs, resulting in a 

decline in the abundance of Fathead minnows and Johnny darters. Golden redhorses, Green sunfish, and 

Channel catfish would likely be slightly more abundant than the previous species, but still experience 

declines in populations at this turbidity. Species like Spotfin shiners, Common carp, and Brook silverside 

would likely be present and abundant at this turbidity (Table 6). 
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Figure 3 

 
Soil Loss Rate within Alignment 2 Earthwork Limits During a 13 33

ℎ'
 Storm 

 

 

Trail Alignment 2 will result in the third-largest loss of key tree species within the earthwork 

boundaries obtained from American Structurepoint (Figure 4). Alignment 2 will result in a loss of one 

Oak, one Silver Maple, one Sugar Maple, and seven trees of other species including some Eastern 

Cottonwood and Black Walnut (Table 4). The resulting loss of 10 key tree species is equivalent to the 

expected loss from Alignment 3.   
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Figure 4 
 
Projected Suitable Tree Roost Site Loss for Proposed Trail Alignment 2 

 

 

The safety risk rating for Trail Alignment 2 is Moderate (Table 5). It was assigned this rating 

because it does avoid the OhioHealth Parkway; it does run along the corner of the Kohls Backlot. In 

regards to the bridge crossings it does have more of a sharp, dangerous turn from the trail unto the bridge 

and this alignment would also require a bridge that goes over Slyh Run. 

  

Trail Alignment 3 

 Trail Alignment 3 is estimated to produce the worst water quality in the Olentangy River during 

construction. During a 13 33
ℎ'

 rainstorm, a TSS increase of 5.132
@

 and 3.0 NTU is projected as shown in 
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Table 2 above. This high sediment delivery was produced due to a higher average relative soil loss rate 

(0.00406 2
32⋅$

) and the largest amount of disturbed area (8942	𝑚1) of any alignment. These metrics result 

in the highest total soil loss rate out of all the alignments (36.30	2
$
) as shown in Table 2 above. Worse 

water quality impacts are also expected because the soil with the highest projected average relative loss 

rate within the earthwork limits is located east of Kohl’s, which is close to the river and increases the 

probability of sediment delivery. This is shown in Figure 5 on the next page. Since Alignment 3 has the 

largest amount of disturbed area, paved area, and unpaved compacted area, it also has the largest ISAE at 

7755	𝑚1as shown in Table 3 above, which indicates it will produce the most stormwater and the most 

downslope erosion.  

Due to these aspects, this alignment provides the highest estimated TSS total during the storm-of-

interest. At an estimated 61.8 NTUs, there will likely be declines in Fathead minnow, Green sunfish, 

Johnny darter, Channel catfish, and Golden redhorse populations. Despite decreases in abundance, 

Golden redhorses, Channel catfish, and Green sunfish would likely still be present along this turbidity 

gradient. Species like Spotfin shiners, Common carp, and Brook silverside would likely be present and 

abundant at this turbidity (Table 6). 
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Figure 5 
 
Soil Loss Rate within Alignment 3 Earthwork Limits During a 13 33

ℎ'
 Storm

 
 

 

Trail Alignment 3 will result in the fourth-largest loss of key trees within the earthwork 

boundaries obtained from American Structurepoint as shown in Figure 6 on the next page. Trail 

Alignment 3 will result in a loss of one Oak, zero Silver Maples, one Sugar Maple, and eight trees of 

other species including some Eastern Cottonwood and Black Walnut (Table 4). This is equivalent to the 

amount of trees lost from Alignment 2.  
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Figure 6 
 
Projected Suitable Tree Roost Site Loss for Proposed Trail Alignment 3 

 

 

Trail Alignment 3 received a safety risk rating of moderate (Table 5). This alignment would 

provide a bridge entrance in the middle of Como Park that is secluded from adjacent streets. However, 

this bridge placement requires the trail to go along the backlot of Kohl’s which has a high risk of incident 

due to the semi-truck activity.   

 

 

Trail Alignment 4 
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Alignment 4 is estimated to cause the fourth-largest degradation of water quality. During a 13 

33
ℎ'

storm event, a TSS increase of 3.4 32
@

 and an increase of 2.0 NTUs is expected. Despite the highest 

average relative soil loss rate at 0.00414 2
32⋅$

 (Table 2) due to disturbance of highly erosion-prone soil 

alongside Slyh Run, as shown in Figure 7 on the next page, the sediment delivery is on the lower side. 

This is primarily due to the smaller area of disturbance (5722 𝑚2), as shown in Table 3. Also, due to the 

small area of disturbance, the ISAE of Alignment 4 is the fourth-largest at 4976	𝑚2 as shown in Table 3. 

This causes Alignment 4 to produce the fourth largest TSS increase for the Olentangy during the storm-

of-interest.  

With an estimated turbidity total of 60.8 NTUs, Fathead minnows and Johnny darters may 

experience a decline in abundance, but still be present within this gradient. Similarly, Golden redhorses, 

Green sunfish, and Channel catfish will likely be present, although they will be found at a lower 

abundance than if there was a lower turbidity. Bluntnose minnows, Spotfin shiners, Smallmouth bass, 

Common carp, Largemouth bass, and Brook silverside would all likely be present and abundant within 

this NTU estimate (Table 6). 
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Figure 7 
 
Soil Loss Rates within Alignment 4 Earthwork Limits During a 13 33

ℎ'
 Storm 

 

 

It is estimated that Trail Alignment 4 will result in the second-largest loss of key tree species 

within the earthwork boundaries obtained by American Structurepoint (Figure 8). Construction of 

Alignment 4 will result in a loss of one Oak, one Silver Maple, one Sugar Maple, and 10 trees of other 

species including some Eastern Cottonwood and Black Walnut (Table 4). This is equivalent to the number 

of trees lost from Alignment 1. The resulting loss of 13 key trees is the largest of the five proposed trail 

alignments and would be a significant loss to bat habitat along the Olentangy River.   
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Figure 8 
 
Projected Suitable Tree Roost Site Loss for Proposed Trail Alignment 4 

 

 

Alignment 4 received a high safety risk rating (Table 5), which was the highest rating among the 

proposed alignments. It received this safety rating because much of it is adjacent to the backlot of Kohl’s 

and also goes along the OhioHealth Parkway. This route exposes trail users to hazards from semi-trucks 

and car traffic. Additionally, trail users would have to contend with pedestrian cross-traffic between the 

hospital and the parking garages, which would require increased signage and other infrastructure to keep 

trail users safe. Similar to the first three alignments, it has two bridge crossings and crosses N. Broadway. 
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Trail Alignment 5 

 Trail Alignment 5 would have the smallest impact on water quality. During a 13 33
ℎ'

 storm event, 

an increase of 2.3 32
@

 TSS and 1.3 NTUs are expected as shown in Table 2 above. This outcome is 

primarily because its area of disturbance is only 3864	𝑚2, even though the average relative soil loss rate 

within the earthwork limits is still high at 0.00412 2
32⋅$

 and much of the disturbed area is alongside the 

east bank of the Olentangy River (Table 3; Table 2; Figure 9). An additional factor that was not taken into 

account in this report’s calculations, is that the most erosion-prone soil within the earthwork limit for this 

alignment was located up-slope of a wetland, which would be effective at trapping eroded sediment and 

runoff. Alignment 5 has the lowest ISAE out of all of the alignments at 3539	𝑚2as shown in Table 3. This 

indicates that the least amount of stormwater will be generated over this alignment after construction is 

completed.  

This alignment provides the smallest estimated NTU total for the Olentangy following 

construction. During the storm-of-interest, an estimated total of 60.1 NTU will be generated. Bluntnose 

minnows, Spotfin shiners, Smallmouth bass, Common carp, Largemouth bass, and Brook silverside 

would all likely be present and abundant. Golden redhorses, Green sunfish, Fathead minnows, Johnny 

darters, and Channel catfish would likely be present but in lower abundances (Table 6). 
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Figure 9 
 
Soil Loss Rate within Alignment 5 Earthwork/ Right-of-Way Limits During a 13 33

ℎ'
 Storm 

 

 

Trail Alignment 5 is estimated to remove the smallest amount of key trees for bats within the 

earthwork boundaries obtained from American Structurepoint (Figure 10). This alignment will result in a 

loss of zero Oak, zero Silver Maple, zero Sugar Maple, and eight trees of other species including some 

Eastern Cottonwood and Black Walnut (Table 4). The resulting loss of 8 key trees is the lowest amount of 

loss shown from the five proposed trail alignments. As mentioned previously, it is important to note that 

the tree survey for Trail Alignment 5 is incomplete since some of the land used for Alignment 5 is on 

private property that was inaccessible for examination.   
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Figure 10 
 
Projected Suitable Tree Roost Site Loss for Proposed Trail Alignment 5 

 

 

Alignment 5 received a rating of low for safety risk (Table 5). It received this rating because of its 

lack of bridge crossings over the Olentangy River and its low proximity to busy roads. Alignment 5 

would go along Riverside Drive, but since it is a side street this would be less of a hazard than other 

roads. However, this alignment would still require going across or under N. Broadway.  

 

 

Discussion 

After analyzing the different impacts that would result from the alternative trail alignments, it has 

been concluded that Trail Alignment 2 is the best alternative to bridge the gap in the current Olentangy 

Trail on a holistic basis. Trail Alignment 2 is one of the safer of the trail alternatives, with an assigned 
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moderately safe rating. This alignment was determined only moderately safe since the trail creates a sharp 

turn going out of Clinton-Como Park, but is able to preserve trees for bat habitat. Alignment 2 also briefly 

exposes trail users to delivery truck traffic in the Kohl’s backlot, adding to its safety rating. One safety 

challenge to note is the crossing of N. Broadway St.; however, the City of Columbus is willing to work 

with the Department of Public Service to develop safety measures, such as increased visibility of the 

crosswalk.  

The creation of Alignment 2 would result in the addition of 6464 m2 of impervious surface area 

equivalent taking into account new pavement and soil compaction. In total, 7,484 m2 of total area would 

be disturbed. As noted in the results section above, Trail Alignment 2 scores in the middle of the pack for 

both of these metrics. The estimated total soil loss rate during a 13 33
ℎ'

 storm would be 26.38 2
$
, again the 

third best option. Inevitably, water quality would suffer somewhat: the total turbidity of the river is 

estimated to reach 61.0 NTUs during such an event. At this turbidity, the Fathead minnow, Johnny darter, 

Golden redhorse, Green sunfish, and Channel catfish populations would decline, but not as much as with 

Alignments 1 and 3.  

Another reason to select Alignment 2 is that the surrounding bat habitat would be relatively less 

damaged than with other alignments. Only a total of 10 sizable trees, including 3 that are critical species 

would need to be removed. In this metric, Alignment 2 is only bested by Alignment 5. Even though 

Alignment 5 has superior evaluations in most categories compared to Alignment 2, Alignment 5 was not 

recommended by the team because bat habitat was not sufficiently inventoried due to private property 

restrictions and its close proximity to a wetland that is just south of Northmoor Park.  

A final reason to select Alignment 2 over Alignment 5 is that in the public meeting held by City 

of Columbus officials on January 21st, it appeared that there was neither strong approval nor disapproval 

of Alignment 2. Brad Westall, City Project Manager, and Tim Hibbard, Consultant Project Manager, 

addressed the few safety concerns about this alignment brought forth by the public such as the crossing at 

N. Broadway. Numerous persons wanted to consider the possibility of building a bridge to avoid the 
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intersection, or use a pre-existing bridge along SR-315; however, these options are not ideal because of 

additional construction costs, the necessary elevation levels due to ADA requirements, and added trail 

length. There was also a concern that the trail would not remain a designated bike trail, however the City 

of Columbus felt confident that it would remain as such. In contrast, Alignment 5 was considered a “non-

starter” by the City of Columbus and many residents because the construction of the alignment would 

require acquiring property from the adjacent neighborhood. 

 

 

Table 7 

Evaluation Matrix for the Five Proposed Trail Alignments 

 

 

Best Management Practices to Mitigate Environmental and Safety Impacts 

Best Management Practices (BMPs) for Soil Health during Construction  

During construction, the risk of erosion and water quality impacts is at its highest because 

stabilizing vegetation has been removed, which exposes and weakens the soil to the erosive forces of 

raindrop impact and surface runoff. The detrimental effects of erosion are most notable on steep slopes 

and areas nearby waterways. There are two mechanisms involved with the movement of sediment off-
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site: 1) particle detachment and 2) sediment transport in surface flow. The best erosion-control programs 

address both mechanisms by appropriately scheduling construction activities around the forecast and by 

implementing devices and techniques that directly control erosion. 

Water characteristics have the ability to be influenced by a variety of environmental and 

anthropogenic forces. For example, following a dam removal in the Olentangy, it was found that higher 

rates of total suspended solids resulted in higher water temperatures and lower rates of dissolved oxygen 

and nitrates, which negatively impact aquatic organisms (Bohrerova, et al., 2017). Rainfall also leads to 

higher rates of turbidity, especially in urban areas, due to the increased number of impervious surfaces. 

Because of these reasons, it is suggested that construction ideally be limited to cooler, dry weather and 

refrained from on days when heavy rainfall is expected.  

The issue of particle detachment can be addressed by using a synthetic soil stabilizer like 

polyacrylamide (PAM), removing as little existing vegetation as possible at a time, or providing new 

ground cover as soon as possible after it has been removed for earthwork. Zimmerman (2017) 

recommends installing ground cover at construction sites even before final grading is complete. There are 

many methods of providing ground cover. Some of the most common are erosion-control mats, mulches, 

and growing new vegetation. Commonly, mulches and seeding are used concurrently because the mulch 

helps the seeds germinate by providing protection and retaining water (Rivas, 2006). Tyner et al. (2011) 

found that erosion mats were superior for erosion control compared to mulches, composts, hydro-

mulches, bonded fiber matrices, and polyacrylamides. This is especially true for soils on steep slopes 

(Rivas, 2006). However, mulch and seeds are still an effective soil erosion BMP; Harbor et al. (1995) 

demonstrated that applying a mixture of seed and mulch can reduce erosion by 86% compared to bare 

soil.  

Even if ground cover is provided, some amount of sediment will still detach from the soil surface, 

be carried away by runoff, and deposited in the Olentangy River. Further water quality protection can be 

conferred by slowing down or trapping silty runoff generated at the site for a period of time before it 

reaches the river. Silt fences and sediment basins are good, quickly-implementable choices for keeping 
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eroded sediment from reaching vulnerable waterways when growing vegetation would take too long. Silt 

fences are mesh barriers placed around the perimeter of a construction site. They are an effective method 

of restricting sediment movement if placed correctly and combined with other methods of erosion control, 

such as mulching or fiber rolls (Minnesota Pollution Control Agency, 2021). Sediment basins are man-

made ponds used to temporarily contain stormwater. The water is stored in the basin and once the 

sediment has settled, the water is discharged into filtration and drainage systems. The basin must be large 

enough to store the runoff from a 2-year 24-hour storm (Minnesota Pollution Control Agency, 2021).  

Besides erosion, it is important to consider some other processes implicit in construction that will 

inevitably impact soil health and ecosystem restoration: soil compaction and degradation of the soil 

microbiome. Soil compaction is a problem because it directly reduces infiltration and also limits the 

establishment and growth of vegetation that helps reduce runoff and soil erosion (Mills et al., 2020). In 

order for successful re-vegetation within the earthwork limits of one of the trail alignments, soil 

compaction must be addressed in some way (Kozlowski, 1999). Tillage, soil-ripping, and planting 

compaction-tolerant species have been proposed to overcome compaction (Kozlowski, 1999). However, it 

is easier and less expensive to prevent soil compaction in the first place by managing traffic patterns, 

using tracked vehicles, or reducing the tire pressure of wheeled vehicles (Kozlowski, 1999). 

 

 

 

Post-construction Ecological Best Management Practices (BMPs) 

After construction, actions must be taken to control the increase in stormwater runoff and 

associated downslope soil erosion caused by the creation of ISAE and removal of vegetation, especially 

trees, which play a significant role in the hydrologic cycle. The canopy intercepts and holds precipitation 

during storms. A closed canopy can hold between 18-29% of precipitation, but this number decreases 

sharply as canopy coverage decreases. Portland Broadleaf evergreens and conifers are most effective at 

absorbing precipitation through their canopy (Berland et al., 2017). Planting native trees helps manage 
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stormwater runoff, while restoring natural ecosystem functions. Plants can increase soil infiltration 

through root growth and senescence, increase microbial activity, and protect soil structure (Qin, 2020). In 

addition to re-planting native vegetation, there are vast amounts of invasive species that would need to be 

prevented from establishing so that the natives can flourish. The west side of the Olentangy River and 

north/south of W. Broadway would be the area with the most need for invasive removal because of its 

lack of established development. The east side of the Olentangy River has long term housing 

infrastructure and city managed parks that have helped limit the amount of invasives in this area, while 

the west side of the river has only recently been developed and still contains an area that hasn't been seen 

as a necessity to control the invasive population. 

 Bush honeysuckle (Lonicera tatarica) is one of the most prominent invasives in this area. It is a 

shrub that will leaf out early in spring, allowing it to easily outcompete native species. The use of both 

chemical and mechanical techniques are necessary for honey honeysuckle removal. Honeysuckle stays 

green longer than most species so it is recommended to remove it late in the season to minimize damaging 

surrounding species. The proper way to remove honeysuckle is to cut it all the way to the ground and then 

apply herbicide to the cut stump to stop it from regrowing. It may require multiple treatments to fully 

remove them (Ohio Department of Transportation Research, 2017). 

Even during construction of the trail, some permanent stormwater management structures can be 

installed, such as permeable pavement. Permeable pavement is created with either porous asphalt, or 

permeable interlocking concrete paver as the topmost layer. The second layer is the basin, which is filled 

with stone aggregate. At the bottom of the basin, a layer of geotextile is placed over the subgrade soil to 

filter out small particulates and aid in infiltration. Rainfall is stored in the basin where it will infiltrate into 

the soil. During heavy rainfall, the excess stormwater will be released as runoff (Qin, 2020). Permeable 

pavement is extremely effective at reducing runoff volume. In a literature review, Ahiablame et al. (2012) 

found that permeable pavement could completely eliminate runoff in up to 75% of rainfall events, with up 

to a 93% average reduction of runoff volume. In addition to reducing runoff volume, permeable pavement 

is effective in removing pollutants from stormwater. Total phosphorus is reduced by an average of 45%, 
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while TSS are reduced by an average of 74% when compared to traditional asphalt (Minnesota Pollution 

Control Agency, 2021). Unlike with diversion of stormwater via pipes or drains, porous pavement returns 

the water stored in its basin to groundwater. This is a restoration of more natural movement of water, and 

is effective at reducing peak flow of rivers during storm events. 

Permeable pavement is especially useful because it requires no additional land surface to be 

disturbed. Other stormwater BMPs use large amounts of surface space, which would require the removal 

of trees and woody shrubs that already provide natural pollution filtering and runoff reduction (Qin, 

2020). The storage basin used by permeable pavement is placed directly under the trail, removing the 

need to clear more existing plant life than necessary. A drawback of permeable pavement is that it 

requires maintenance so that it can remain effective at filtering pollutants (Ahiablame, 2012). Small 

particulates and metals can become lodged in the pores of the pavement, which requires either power 

washing or vacuuming to be removed. The Minnesota Pollution Control Agency recommends performing 

this maintenance twice a year (2021).  

 Another permanent stormwater BMP is the grassy swale.  Grassy swales are a shallow channel 

filled with intermediate filler layover with a vegetated surface layer. The filler is made up of specially 

engineered soil and fabrics to filter stormwater runoff and store it for infiltration into the soil (Qin, 2020). 

Grassy swales can reduce nutrients and TSS loads by an average of 98%, and can reduce the presence of 

metals by up to 93% on average (Ahiablame et al., 2012). The most effective swales used filter strips and 

vegetated dams, and reduced runoff volume by an average of 62.7% during moderate rainfall, and 

completely eliminated runoff during light rainfall (Davis et al., 2012).  

 While swales are effective at reducing runoff volume and pollutants, their use in this project is 

limited due to the amount of space necessary to make an effective swale. Swale’s are generally 2-8 ft in 

width, but they can be even wider when a filter strip is used. Narrower swales without vegetated dams or 

filter strips are still effective at reducing runoff during moderate rainfall with an average peak flow 

reduction of 33.8% (Davis et al., 2012). For this project, their use would be limited to areas of the trail 

that are not immediately surrounded by woody vegetation, such as the parts of the trail developed in 
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Clinton-Como Park. Switchgrass (Panicum virgatum) of the “Heavy Metal” variety is native to central 

Ohio and is an effective, flood resistant species that can be used to cover a swale (Davis et al., 2012). 

Trees from the elm, oak, and maple family are also effective vegetation for filtration of bioretention 

swales in addition to supporting bat habitat (Scharenbroch et al., 2016; Kniowski & Gehrt, 2011).  

Since some trees will be removed during the course of this construction process, re-installing 

them as logjams or log erosion barriers can provide an easy and inexpensive way to reincorporate them 

into the environment, while mitigating some of the erosion and water quality issues caused by 

construction. When logjams (wood accumulations) are installed, they have the ability to increase 

available surface area and cover for fish and invertebrates by four orders of magnitude. The ability to split 

flow and increase habitat availability increase several fold, and the jams help create pools within the river, 

a mesohabitat that golden redhorses, smallmouth bass, longear sunfish, green sunfish, and mussels all 

typically reside in (Abbe & Brooks, 2011; EPA, 2008). Increased split flow would additionally lead to 

higher rates of dissolved oxygen, a measure crucial for at-risk aquatic organisms following the project.  

Similarly, sections of logs can be placed along the riparian bank of the river to function as log 

erosion barriers. Depending on the magnitude of the rain event, these barriers have been shown to reduce 

runoff and sediment yield values up to 65% (Robichaud, et al., 2008). When installed properly, this 

erosion prevention method can be highly effective, inexpensive, and long-lasting. 

 

BMPs for Safety 

Best management practices such as signage design /posting, crosswalks, and the amount of 

lighting along the path in key areas are effective at keeping the trail safe. Signage is important to help 

alert trail users and non-users of bends in the trail route and important crossings. Text and symbols used 

should be large and easy to read. They should properly signal to the user where they should go. For things 

such as bridges and turns, the signs would be better if highlighted with lights or reflective. For 

intersections on busy roadways, there should be crosswalks for both bike trail users and other pedestrians. 

These crosswalks should be put into the lighting system in the intersection to help the users safely cross. 
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Lighting is very important on trails like the Olentangy Trail, due to frequent use during the early 

morning. Lighting is most important under bridges, intersection crossings, on bridges that the trail goes 

over, trailheads, and social gathering spaces (Rail-to-Trails Conservancy, 2020). Spacing of each light 

along the trail should be scaled to the trail but should be closer to each other than normal road 

streetlamps. 

 

 

Conclusion 

The Olentangy bike path provides a valuable space for commuting and recreation within the city. 

The City of Columbus aimed to improve this trail by constructing one of five potential trail alignments 

that will eliminate a gap in the trail between Clinton-Como Park and Northmoor Park in Clintonville, OH. 

By working closely with the Friends of the Lower Olentangy Watershed, the team conducted a literature 

review, analysis of geospatial information, and an on-site tree survey in order to estimate the impacts 

incurred by each potential trail alignment and best management practices to mitigate them. In the 

evaluation, the team considered impacts to safety, bat roosting habitat, soil erosion, soil compaction, 

water quality, stormwater runoff, and sensitive aquatic species in the river. Based on the holistic 

evaluation of potential impacts, Trail Alignment 2 was deemed the most favorable alternative because 

even though it had a safety risk rating of moderate, it is estimated to produce less estimated soil loss, 

turbidity increases, and removal of critical trees for bat populations. The main challenge remaining for 

Alignment 2 is increasing visibility of the crosswalk at N. Broadway to enhance safety measures and 

reduce public concern. 

  A number of best management practices (BMPs) were determined to maintain soil health, water 

quality, and ecological integrity of the site both during and after construction. During construction, soil 

health and water quality7 can be maintained by limiting construction activities during wet and hot 

weather, implementing erosion-control methods like re-vegetating, mulching, and silt fences, and 

preventing soil compaction.  Long-term post-construction stormwater solutions include permeable 
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pavement and grassy swales. Ecological integrity of the site can be maintained and even enhanced by 

introducing log-jams and a non-native invasive plant species removal and maintenance program. It is 

hoped that the information within this report can help decision-makers limit the degradation of habitat, 

water quality, and native plant species in and along the Olentangy River while they construct a safe bike 

path for Columbus residents.  
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