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1.0    INTRODUCTION 
 
The Walnut Woods mitigation project involves the restoration of approximately 2,700 linear feet 
of Big Run just upstream of Walnut Creek, extending southwest of Lithopolis Road, east of 
Richardson Road and north of Hayes Road in Madison Township, Franklin County, Ohio. The 
project also involves the restoration of emergent and forested wetland. The project site is located 
on the former Eastside Nursery property; located in the Big Run Watershed. Prior to restoration, 
Big Run was a substantially degraded intermittent tributary to Walnut Creek with excellent 
restoration potential. Restoration activities are expected to have a significant beneficial effect 
upon water quality and wildlife habitat within the Walnut Creek Watershed. The restoration 
activities completed at Walnut Woods are intended to stand as pooled mitigation for the NetJets 
Headquarters expansion, as well as mitigation for a number of other expansion projects at the 
Port Columbus International Airport. See Appendix A for a copy of permits utilizing mitigation at 
Walnut Woods. 
 
The restored stream is required to be monitored yearly for a total of five (5) years. This report 
summarizes the results of the fifth and final monitoring event. The restored wetland is required to 
be monitored over the course of ten (10) years. This report summarizes the results of the second 
monitoring event. Monitoring reports are submitted to the United States Army Corps of Engineers 
and Ohio Environmental Protection Agency. The purpose of the monitoring report is to discuss 
riparian and wetland plant community development, maintenance and/or remedial activities, and 
whether the stream and wetlands are meeting set performance standards.  

This document provides the results of 2016 monitoring activities. The restored stream achieved the 
warmwater habitat aquatic life use designation as documented by the physical habitat and IBI 
assessments, fulfilled the native species performance requirement, and was in attainment of the 
invasive species performance requirement. The macroinvertebrate sampling effort was not used in 
determining whether or not the stream met the warmwater habitat aquatic life use designation as 
the summer sampling flow regime was insufficient for an accurate representation of the ICI 
according to the Ohio EPA publication: 2014 Updates to Biological Criteria for the Protection of 
Aquatic Life: Volume III. However, with warmwater habitat attainment as documented by the 
physical habitat and IBI assessment techniques, the CRAA is requesting that the stream 
mitigation area be deemed successful and that no additional monitoring is to be required.  
 
The wetland monitoring plots and VIBI assessments exceeded all performance standards 
throughout the forested and non-forested wetland areas except for the invasive plant 
performance requirement. Invasive plant coverage across the entire wetland area was 
determined to be above the performance requirement threshold limits. Initial treatment efforts 
proved successful in killing a majority of the invasive plant cover within the wetland and 
surrounding area. Maintenance spraying will continue on an as needed basis to ensure the site 
stays on a trajectory toward meeting the invasive plant performance metric. Monitoring activities 
during 2018 will update the extent of invasive plants across the site and document the 
progression of the remaining performance requirements for the forested and non-forested 
wetland areas.  
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2.0    STREAM AND WETLAND MITIGATION PLAN 

 

The Walnut Woods mitigation project consists of the restoration of 2,700 linear feet of stream, 

restoration of over 20 acres of wetland, and conservation of surrounding upland buffer totaling 

approximately 60.1 acres within the Walnut Woods Metro Park in Groveport, Ohio (Exhibits 1 

and 2). The restoration improvements will have a significant beneficial effect upon water quality 

and wildlife habitat within the Walnut Creek watershed (HUC 05060001180). The stream and 

wetland restoration within the Metro Park serve as mitigation for permitting activities for capital 

improvement projects the Columbus Regional Airport Authority (CRAA) is undertaking at Port 

Columbus. As the mitigation area is part of a Metro Park property, future management and 

preservation of the site by competent, responsible steward is assured. The site is also protected 

by an environmental covenant with the Ohio EPA (Appendix B). 
 
2.1  Stream Restoration Plan Details  
The natural channel design restoration approach for Big Run included lowering of bank heights 
and slope stabilization, reduction in streambank erosion potential, and riparian vegetation 
restoration. The ability to transport stream flows and sediment in such a manner that the channel 
maintains its dimension, pattern, and profile without either aggrading or degrading was the 
premise upon which the natural channel design for Big Run was based. The restoration of Big Run 
utilized a Priority Level 2 natural channel design approach on over 2,700 linear feet of stream. A 
new floodplain was excavated east of the existing channel alignment and extended north to the 
Walnut Woods property boundary near the confluence of Big Run with Walnut Creek. The goal 
for the restoration reach on Big Run was to construct a Rosgen Type ‘C’ stream channel with 
correlation to the bankfull dimensions calculated using the USGS regression equations. An as-built 
plan, longitudinal profile, and geomorphic summary for the restored stream channel are included 
in Exhibits 3-3C. 
 
The Big Run restoration reach has an 8.5 square mile watershed. The flow conditions for Big Run 
have improved after the stream restoration, with respect to competency and the capacity to 
transport sediment and maintain the integrity of channel bedform features. The stream currently 
receives intermittent flow as water velocity slows during summer months as the stream seems to be 
connected to the water table.  
 
The riparian corridor of the restored stream channel was planted with trees and shrubs. Within 
the buffer area, woody stems were spaced to produce densities that allow sufficient room for 
plant growth over time. Woody live-stakes were installed along the outside meander bends of 
the stream channel. Tree and shrub spacing was slightly staggered within three (3) stream 
corridor zones in order to increase shade coverage, with shrubs interspersed throughout the trees. 
The proposed planting densities indicated on Exhibit 4 allow for sufficient room for plant growth 
over time, but are dense enough to encourage a robust corridor. The species selected for planting 
within each zone are also indicated on Exhibit 4. All species indicated are native to the region 
and cold hardy. Value to wildlife was also considered when preparing the plant species list. 
 
Disturbed areas, such as side slopes, were seeded with a rapidly germinating annual cover 
mixture to provide erosion control and prevent the establishment of undesirable species. In 
addition, the riparian buffer was seeded with an Eastern Ecotype Native Grass Mix, ERNMX 177, 
to promote stabilization of exposed soils and provide additional wildlife habitat.  
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2.2  Wetland Restoration Plan Details  
Approximately 22 acres of emergent and forested wetland were restored within two (2) wetland 
cells on existing hydric soils in the northwestern portion of the property, as shown on Exhibit 2. The 
forested portion of the wetland area was designed to have a normal pool depth of 0.0 
(saturated) to 0.2 feet (inundated), which is conducive to supporting an eventual forested wetland 
plant community. The emergent portion of the wetland area was designed with a normal pool 
depth of approximately 0.2 to 1.0 foot. The exact location of the forested and emergent wetland 
areas within each cell were determined during final design in conjunction with the natural grade 
of the land, with the intent of minimizing earth moving activities that would disturb the existing 
hydric soils. Hydrology is being supplied to the wetlands by overland runoff from the surrounding 
hillsides, as well as the plugging of existing agricultural tiles. Shallow earthen berms were 
constructed around both wetland perimeters to retain hydrology. Additional grading occurred just 
south of the wetland cells to promote surface runoff into the cells. Substantial plantings of 
hydrophytic trees, shrubs, and forbs was included in the wetland plans in order to promote the 
development of a diverse vegetative community and help to preclude infiltration of invasive 
species.  
 
The vegetation concept for the wetland areas is to restore forested and emergent wetland 
habitat that will meet a minimum VIBI score comparable to a Category 2 designation at the end 
of the monitoring period. A total of approximately five (5) to six (6) acres within Cells 1A and 1B 
were planted with a variety of native, cold-hardy tree and shrub species, focusing on a diversity 
of high quality woody species. Trees were planted in densities approximately equivalent to 134 
trees per acre using 3-gallon stock. The shrubs were planted in densities equivalent to 
approximately 60 shrubs per acre using 3-gallon stock. Additional live stake material was 
installed to promote understory diversity. Installation of native herbs and sedges throughout the 
forested wetland area is intended to provide a dense cover of native plants, thereby reducing 
the opportunity for invasion by exotic species. A variety of native herbaceous wetland plugs were 
installed within the emergent portions of the wetland cells in densities of approximately 2,722 
per acre. In addition, 3 gallon shrubs (48 per acre) and live stakes (109 per acre) were installed 
throughout the emergent wetland areas. In addition to the proposed woody and herbaceous 
plantings, the wetland cells were seeded with a Facultative Wetland (FACW) Wetland Meadow 
Mix (ERNMX 122). Exhibit 5 presents proposed planting specifications for the wetland mitigation 
site.  
 
An approximate 25-foot wide transitional upland buffer has been established around the 
proposed wetland cells. The buffer was initially seeded with an Eastern Native Habitat Mix 
(ERNMX 173) and a cover crop was seeded to stabilize the soils. The wetland buffer was planted 
with a mixture of native trees and shrubs as indicated on Exhibit 5.  
 
2.3  Determination of Mitigation Credits  
Restoration activities at the Walnut Woods mitigation site will provide compensatory mitigation 
for impacts associated with a number of expansion projects at the Port Columbus Airport. The 
projects proposed for mitigation at Walnut Woods are listed in Table 1. Table 2 tracks the type 
and amount of credit banked at Walnut Woods. 
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Table 1 
Projects for Mitigation at Walnut Woods 

  

Project Name 
USACE 

Authorization 
Date 

USACE Permit 
Number 

Ohio EPA 
Authorization 

Date 

Ohio EPA Permit 
Number 

Loop Road 5/14/2009 2006-2164-2 5/7/2007 073082/073083 

NetJets Corporate 
Headquarters 

4/12/2011 2003-270 SCR 3/9/2011 083460 

CRCF on 17th and Stelzer N/A N/A 3/23/2009 083438 

Turkey Run Detention 
Basin 

4/12/2011 2009-184 3/24/2010 093492 

Replacement Runway 
10/28 

6/23/2011 2003-270-1 1/19/2011 103655/103683 

 
 

Table 2 
Type and Quantity of Credit Banked at Walnut Woods 

 

Project 
Name 

Credits Banked at Walnut 
Woods 

Initial 
Credit 

Stream/Wetland Credit Remaining 

Forested 
Credit 

Available 

Non-forested 
Credit 

Available 

Stream 
Credit 

Available 

Forested 
Wetland 

Non-
forested 
Wetland 

Stream 
(LF) 

11.3 11.2 2,700 

Loop Road - 0.28 -  11.3 10.92 2,700 

NetJets 
Headquarters 

1.25 2.685 360  10.05 8.235 2,340 

CRCF - 4.317 -  10.05 3.918 2,340 

Turkey Run 2.31 0.58 -  7.74 3.338 2,340 

Replacement 
Runway 

1.975 0.21 888  5.765 3.128 1,452 

Amount Remaining 5.765 3.128 1,452 
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3.0   MONITORING METHODOLOGY 
 
3.1  Performance Standards  
The objective of the stream and wetland monitoring plan is to survey the site on an annual basis to 
determine whether the goals set forth in the 401/404 permits have been obtained or are 
progressing in the appropriate direction. The wetland cells will be monitored for a period of ten 
(10) years. The restored segment of Big Run and its associated riparian corridor will be monitored 
for a period of five (5) years post-construction.  Accepted performance standards for the stream 
restoration project are indicated below. 
 
Stream Performance Standards 
Within five (5) years after the completion of construction, the restored portion of Big Run at 
Walnut Woods Metro Park will meet the following performance criteria: 
 

 QHEI:  The restored segment of Big Run shall achieve a minimum average QHEI score of 60 
by the end of the 5-year monitoring period. This represents an average QHEI score 
improvement of approximately 30 points compared to the baseline assessments. 

 Warm-water Habitat: Meet the criteria for the warm-water habitat (WWH) aquatic life use 
designation. 

 Native Species:  A total of 80% if the restored channel’s riparian zone shall be covered by 
native shrub and herbaceous species. 

 Invasive Species: The restored channel’s riparian zone shall contain no more than 5% relative 
cover of any invasive species. 

Wetland Performance Standards 
Within ten (10) years after the completion of construction, mitigation wetlands at Walnut Woods 
Metro Park shall meet the following performance criteria:   
 

 Wetland Criteria:  All mitigation wetland areas must eventually meet wetland criteria. The 
restored wetlands will be delineated using the procedures for comprehensive determinations 
outlined in the 1987 Corps of Engineers Delineation Manual and the Interim Regional 
Supplement to the Corps of Engineers Wetland Delineation Manual: Midwest Region (USACE, 
2008) or successor documents. The boundaries will be mapped using geographic position 
system (GPS) instruments or traditional survey methods. The respective amounts of emergent 
and intended forested wetland habitat present will be identified. A wetland delineation will 
be conducted during monitoring years 5 and 10. 

 

 VIBI:  Both the non-forested and intended forested portions of the wetlands must achieve a 
minimum VIBI score of 51, equivalent to an ORAM Category 2 wetland (score range 51-62), 
as described in Table 7 of the Field Manual for the Vegetation Index of Biotic Integrity v. 1.4 
(Mack, 2007), by the end of the 10-year monitoring period. This scoring range pertains to 
wetlands in the Eastern Corn Belt Plains (ECBP) ecoregion.  
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 Woody Vegetation:  Forested components of the mitigation wetlands shall be demonstrated 
by graphing standard forest measures (frequency, density, dominance, and importance values) 
against time, to be on a trajectory towards becoming forested wetlands. 

 

 Open water:  The wetland areas can have no more than 10% unvegetated open water by 
the end of the 10-year monitoring period. 

 

 Native Wetland Species:  The wetlands must have greater than 75% of their total area 
vegetated with native, perennial hydrophytes by the end of the 10-year monitoring period. A 
total of 80% of the total area of each mitigation wetland shall be covered by native tree, 
shrub and herbaceous species. 

 

 Invasive Species:  No more than 5% of the wetland and buffer areas can be vegetated with 
invasive species as defined in the ORAM listing of invasive species by the end of the 10-year 
monitoring period. 
 

 Wetland buffers: A minimum of 50% of the perimeter of the combined wetland edges shall 
have slopes no greater than 15:1. 

 
If after the required post construction monitoring is completed and the stream restoration area is 
demonstrated, by graphing measurements against time, to be on a trajectory toward the stated 
performance criteria, the applicant may request that the OEPA and USACE consider the 
restoration area deemed successful and request that no additional monitoring or corrective 
measures be required.  If required performance goals have not been met, the monitoring period 
may be extended and the project owner may be required to provide corrective measures, 
alternatives or request revisions of the performance standards. 
 
3.2  Monitoring Protocol  
Monitoring of the mitigation stream and wetland began in the spring and summer of 2011, after 
the first growing season following completion of mitigation construction. Table 3 identifies the 
anticipated monitoring schedule for the stream and wetland mitigation areas. Routine data will be 
collected during site visits and forwarded in a report to the USACE and Ohio EPA by December 
31 of each of the monitoring years. The monitoring reports will identify the extent to which the 
Walnut Woods mitigation site is meeting the performance goals set forth in the 401/404 permits. 
Specific information regarding monitoring frequency, activities and reporting for the restoration 
area is provided in the following sections. 

 
Table 3 

Stream and Wetland Monitoring Schedule 

Year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

Stream X X X X Hold1 X - - - - 

Wetland X Off year Hold2 Hold2 Hold2 X Off year X Off year X 
X denotes year in which monitoring occurred/ will occur. 
1Stream monitoring was put on hold in 2015 in order to address habitat alteration from beaver dams. 
2Wetland monitoring was put on hold while hydrology issues were investigated.  
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Stream Monitoring 
During the first site visit, fixed station photo locations were established and their locations were 
captured with a GPS unit. Additionally, fixed station photos were taken, stream transects were 
chosen and demarcated and captured with a GPS unit.  

 
A total of eight (8) transects were established along the restored section of Big Run. In order to 
get an accurate representation of the stream through sampling, the transects were established as 
evenly as possible, in terms of linear feet along the stream. Four (4) transects were established at 
riffle features and four (4) transects were established at pool features. Each transect was marked 
with two (2) white PVC poles anchored with ½-inch rebar. These poles were placed opposite one 
another in the floodplain of the stream, along the riparian corridor. The locations of the transects 
are shown on Exhibit 4. Each transect was visually delineated in the field as extending thirty (30) 
feet on either side of the PVC poles.  
 
Photographs, geomorphological measurements, vegetation diversity, and aerial coverage 
estimates (for native and invasive species) were taken at each stream transect. Stream monitoring 
data forms were used to record required vegetative characteristics and geomorphological 
measurements at each stream transect. Fixed station photographs were also taken along the 
riparian corridor of the stream. These representative photographs are collected from the fixed 
locations during yearly summer monitoring and are included in each monitoring report for 
comparative purposes.  
 
Two (2) representative stream sections were chosen to perform physical and biological 
assessments using the Qualitative Habitat Evaluation Index (QHEI), Index of Biotic Integrity (IBI), 
and Invertebrate Community Index (ICI). The QHEI is conducted yearly for a total of five (5) 
monitoring years. The ICI and IBI are to be conducted during the first, third, and last monitoring 
event. However, summer sampling flow regimes were insufficient for an accurate ICI 
interpretation during the last stream monitoring event and will not be used in the final 
performance standard assessment.  
 
A summary of the parameters to be monitored annually along the relocated channel include the 
following: 
 

 An as-built survey of stream profile and cross section, including the stream bed and banks, will 
be conducted along the restored segment and presented within the Year 1 monitoring report. 

 Additional surveys of stream profile and cross section, including the stream bed and banks, 
will be conducted during the third and fifth monitoring events. 

 Cross-sectional measurements will be taken annually at each sampling point. 

 QHEI data will be collected along two (2) representative reaches within the restored segment 
of Big Run during each annual monitoring event. 

 Along the length of the restored stream segment, percent total vegetation cover and dominant 
species present within each stratum will be determined at each of the eight (8) transect 
locations annually. 

 
Parameters to be monitored biannually along the relocated channel include the following: 
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 ICI and IBI data will be collected along two (2) representative reaches within the restored 
segment of Big Run. 

Wetland Monitoring 
The wetland cells will be monitored over a 10 year period ending in 2020. The first monitoring 
visit was conducted in 2011. Monitoring was then suspended for three (3) years during 2013-
2015 while hydrological investigations were conducted to determine why certain portions of the 
cells were not transforming into wetland habitat. After the investigations were completed and 
solutions implemented, monitoring resumed in 2016 for the second monitoring event. All monitoring 
plots and VIBI plots were rearranged throughout each wetland cell in 2016 to more accurately 
sample the current quality of the proposed emergent and forested wetland areas. Monitoring will 
continue on a biannual basis until the originally proposed 2020 completion date. A timeline of 
events and management activities are detailed later in this report. 
 
A total of seven (7) wetland monitoring plots were established across the restoration site (Exhibit 
2). Five (5) plots were established in proposed forested wetland areas and two (2) plots were 
established in proposed non-forested wetland areas. Plots were located in wetland areas that 
are most representative of the vegetative communities within each cell. Data collected in May of 
each year includes quantitative hydrology measurements taken at each of the wetland plots. 
Surface water inundation or depth of soil saturation is measured at the center point of each 
monitoring plot. In addition, one (1) grab sample will be collected from each outlet control 
structure for water chemistry analysis in May of each monitoring year if standing water is present. 
The samples will be analyzed for ammonia, nitrates, nitrite, carbon, total sulfates, total iron, total 
manganese, specific conductivity, pH, turbidity, total suspended solids, heavy metals and 
biochemical oxygen demand. The late summer site visit is used to collect information on plant 
species composition, relative abundance, and density. The previously described data, along with 
photo-documentation, are collected at each of the wetland monitoring plots during each 
monitoring event. Wetland monitoring data forms are used to record required vegetative, 
hydrological, and soil characteristics at each of the emergent and forested wetland monitoring 
plots. Additionally, woody stem density and tree height measurements are collected for each of 
the forested wetland plots to document the persistence and survivability of woody plant species. 
Fixed station photographs were also taken across representative wetland areas.  
 
Two (2) VIBI plots were established in a proposed forested and non-forested wetland area in 
order to provide data on the quality of these habitat types. The fixed VIBI plots are the standard 
layout with 4 intensive modules each. VIBI assessments were, and will continue to be performed 
according to the Field Manual for the Vegetation Index of Biotic Integrity for Wetlands v. 1.4 
(Mack, 2007). The first VIBI assessment was conducted in 2011 during the first growing season 
following construction. However, due to the corrective actions that took place during 2013-2015, 
it was determined that the VIBI plots would be established in new areas that more accurately 
reflect the quality of the forested and non-forested habitat within the site. VIBI assessments at 
these new locations were conducted during 2016 and will be repeated in 2018 and 2020. 
 
4.0   STREAM MONITORING RESULTS 
 
4.1  Vegetation Assessment 
The dominant streamside vegetation along the reach of Big Run was primarily comprised of 
conservative herbaceous plants and a diversity of shrub and tree species. The typical dominant 
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herbaceous species were white heath aster (Symphyotrichum ericoides), Canada goldenrod 
(Solidago canadensis), Virginia wildrye (Elymus virginicus), and cup plant (Silphium perfoliatum). 
American sycamore (Platanus occidentalis), swamp white oak (Quercus bicolor), eastern 
cottonwood (Populus deltoides), and red maple (Acer rubrum) were the dominant trees throughout 
the floodplain. Black willow (Salix nigra), peachleaf willow (Salix amygdaloides), and sandbar 
willow (Salix exigua) were the dominant streamside trees and shrubs. The streamside willows have 
aggressively spread along the outside bend of meanders and adjacent streamside areas. This has 
stabilized the stream banks and provided valuable instream cover and habitat to help develop 
and support a diverse aquatic community throughout the stream. Evidence of recruitment from the 
surrounding forested areas is prominent as newly established seedlings were observed throughout 
the corridor. The monitoring plots calculated approximately 93.25% of the riparian zone was 
covered by native shrub and herbaceous species. Additional information on the range of species 
identified within the vegetation transects can be found on the stream data forms located in 
Appendix C. Photographs of the vegetation transects and general stream photographs can be 
found within the Photograph section of the report.  

Reed canary grass (Phalaris arundinacea) was the only invasive plant identified within the stream 
corridor during 2016 monitoring efforts. The increase in reed canary grass cover coincided with 
the disturbances created by beaver activity. The invasive grass was primarily focused along both 
stream banks throughout the middle portion of the restored stream segment where backwater 
increased behind the dams. Before invasive plant treatment began, the cover of invasive plants 
was 3.3% of the total stream corridor. Invasive plant treatment efforts during 2016 thoroughly 
treated the stream banks as seen in Photograph 9. These efforts likely reduced invasive plant 
cover to below 2% of the total stream corridor; this amount is well within performance 
requirements.  
 
4.2    Channel Morphology 
As-Built Data 
An As-Built longitudinal profile was captured for the stream in Year 1 (2011) and was graphed 
using RIVERMorph Version 4.3.0. (Exhibit 3b). A Geomorphic Summary Table is included as Exhibit 
3c. This summary table depicts the major geomorphological parameters of the stream design and 
compares them to the parallel As-Built parameters. The graphical output for the longitudinal 
profile of the stream shows that at least 2,700 linear feet of the relocated channel has varied 
morphology, with deeper pools and shallow riffles. This provides visual evidence that the riffle-
pool sequences were constructed as designed and remain functional in this stream. 2016 
observations show no apparent morphological changes to the stream channel along the entirety of 
the restored stream.  
 
The dimension measurements for the two (2) surveyed cross-sections are included in Table 4. The 
morphology of the surveyed cross-sections resulted in a Rosgen classification of a C-type channel 
for the riffle transect and an E-type channel for the pool transect. Both cross-sections exhibited 
high width/depth and entrenchment ratios, which is typical morphology for a stable stream. The 
mean and maximum depths of the pool have remained much deeper than the riffle. This would be 
expected of a stream with well-developed riffle/pool sequences. The surveyed cross sections in 
2016 provide evidence as to stream stability when compared to the dimensional parameters of 
the 2011 measurements. The variance across data was not significant to document large changes 
in stream stability as measurements were not taken from fixed locations across the stream channel.  
The minor fluctuations surrounded maximum depth in the pool transect. The increase in the 
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maximum depth in the pool transect can be attributed to sand being the predominant substrate. 
This has allowed the thalweg to become more developed as the stream has found its own natural 
flow pattern within the constructed beltwidth. 

Table 4 
Dimension Measurements for the Surveyed Cross-Sections 

Year 
Cross-
section 

Mean 
Depth (ft) 

Max. 
Depth (ft) 

Bankfull 
Width (ft) 

Floodprone 
Width (ft) 

Width/
Depth 
Ratio 

Bankfull 
Area (ft2) 

Entrenchment 
Ratio 

2011 
1-Riffle 0.86 1.25 17.9 >100 20.80 15.50 >5.6* 

2-Pool 1.30 2.25 17.5 >100 13.50 22.80 >5.7* 

2013 
1-Riffle 0.73 0.88 17.9 >100 24.5 13.0 >5.6* 

2-Pool 1.42 2.70 17.5 >100 12.3 24.9 >5.7* 

2016 
1-Riffle 0.83 1.4 17.9 >100 21.56 14.85 >4.9* 

2-Pool 1.66 3.0 17.5 >100 10.54 29.05 >5.1* 
*Assuming floodprone width at cross-section is greater than 100ft. 

 
Geomorphologic Parameters 
Table 5 presents the 2016 morphological measurements for the relocated and restored stream at 
each of the eight (8) monitoring transects. When compared to Year 1 dimensional measurements, 
the stream has remained relatively stable. However, a trend towards deeper mean and maximum 
bankfull depth across pool transects is observed. This is the result of stream bed substrate being 
dominated by finer material which has allowed for scour and migration of bed material during 
bankfull events. This provides evidence that the stream is finding its own natural flow pattern 
within the constructed belt width of the stream.   

Table 5 

 Dimension Measurements for the Relocated Stream 
 

Transect 
No. 

Bankfull 
Width 

(ft) 

Mean 
Bankfull 
Depth 

(ft) 

Maximum 
Bankfull 
Depth (ft) 

Floodprone 
Width (ft) 

Cross-
sectional 

Area 
(ft2) 

Entrenchment 
Ratio 

Width/Depth 
Ratio 

Rosgen 
Stream 

Classification 
at Transect 

 1 
17.9 1.55 3.9 >100 27.74 >5.58* 11.54 E 

 Pool 

 2 
17.4 1.38 2.1 >100 24.01 >5.7* 12.60 C 

 Riffle 

 3 
17.2 1.63 3.1 >100 28.03 >5.81* 10.55 E 

 Pool 

 4 
17.0 1.56 2.5 >100 26.52 >5.88* 10.89 E 

 Riffle 

 5 
16.3 1.48 3.0 >100 24.12 >6.13* 11.01 E 

 Pool 

 6** 
17.9 0.83 1.4 >100 14.85 >5.58* 21.56 C 

 Riffle 

  
 



 

Walnut Woods Stream and Wetland Restoration Monitoring Report                       emht.com| 11  
 

Table 5 continued 

Transect 
No. 

Bankfull 
Width 

(ft) 

Mean 
Bankfull 
Depth 

(ft) 

Maximum 
Bankfull 
Depth (ft) 

Floodprone 
Width (ft) 

Cross-
sectional 

Area 
(ft2) 

Entrenchment 
Ratio 

Width/Depth 
Ratio 

Rosgen 
Stream 

Classification 
at Transect 

7** 17.5 1.66 3.0 >100 29.05 >5.71* 10.54 E 

8 
Riffle 

17.0 0.71 1.3 >100 12.07 >5.88* 23.94 C 

*Assuming floodprone width is greater than 100 feet. 

** Transects 6 & 7 were also used for the As-Built survey. 

 
The 2016 morphological measurements taken along the stream transects indicate that the 
restored stream is holding up to design standards. The entrenchment ratios are above 2.2, 
evidence that the stream is well-connected to its floodplain. Historically, width-to-depth ratios 
were above 12.0 for all transects indicating an overwide C-type channel. However, 2016 
measurements indicate width-to-depth ratios were mainly below 12.0 indicating the majority of 
stream transects would be classified as an E-type channel as defined by Rosgen. According to 
research provided by land-grant universities made available by extension.org, “E-type channels 
represent the developmental “end point” of channel stability and fluvial process efficiency for 
streams undergoing a natural sequence of system evolution.” The overwide design parameter for 
the restored segment of the stream (C-type channel) has allowed for the fine streambed substrate 
to respond to scouring stream flows and bankfull events and develop a natural flow pattern 
across the constructed streambed. E-type channels respond and react to bankfull events which 
allow for adjustment and migration to other stream types over the course of short time periods. It 
should be noted that there is some discrepancy between the As-Built bankfull measurements and 
the bankfull measurements that were gathered during stream monitoring. This discrepancy is not a 
sign that the stream was not built as designed. Rather, the difference is based solely on the fact 
that ‘natural indicators’ were used during in-the-field stream monitoring in order to estimate 
bankfull stage. These natural indicators do not necessarily match up to the constructed As-Built 
bankfull.  
 
4.3    Qualitative Habitat Evaluation Index Assessment 
Two (2) QHEI assessments were completed for the restored section of Big Run. These sections 
correspond to the reach terminating upstream of Transect 2 (QHEI section 1), and the reach 
terminating upstream of Transect 4 (QHEI section 2). The purpose of performing QHEI calculations 
along these reaches was to get the most representative sample of habitat quality for Big Run 
within project boundaries. The scores for the two (2) QHEI segments for all monitoring years are 
noted in Table 6.  

Table 6 
 Big Run QHEI Scores 

Year QHEI score for Segment 1 QHEI score for Segment 2 

1 57 60.5 

2 58 59 

3 61.5 62.5 

4 62 62 

5 65 65 
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For the fifth year in a row, both QHEI sections fall within the ‘Good’ narrative range and currently 
exceed the goal score of 60 for WWH designation.  The QHEI score for each segment falls within 
the range of QHEI values for wading reference sites in the Eastern Cornbelt Plains Ecoregion (US 
EPA, 1999). The dominant substrate throughout each segment is sand and gravel. The bankfull 
events have efficiently transported silt and other fine material through the system preventing 
excessive siltation and embeddedness across stream bed features. Instream cover has 
dramatically increased since 2011 as streamside trees and shrubs have expanded along the 
outside bend of meanders and adjacent areas. This has increased stream bank stability and 
prevented erosion throughout the length of the restored stream. The increase in woody vegetation 
has substantially increased overhanging vegetation and rootmats which have increased 
microhabitat within the stream channel.  Riparian width is substantial and floodplain quality is 
good for both QHEI sections. The QHEI data forms are included in Appendix D. 
 
4.4   Index of Biotic Integrity Assessment 
An Index of Biotic Integrity (IBI) assessment was completed for the restored section of Big Run as 
part of 2016 monitoring activities. Fish sampling, identification, data form completion, and index 
calculations were performed using the methodology specified within the Rapid Bioassessment 
Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates, and Fish, 
Second Edition (US EPA, 1999).  All applicable updates to this document were also referenced 
during the IBI calculation.  The sections sampled correspond to the reach terminating directly 
downstream of Transect 3 (IBI section 1), and the reach terminating directly downstream of 
Transect 6 (IBI section 2) as seen on Exhibit 2.  The purpose of performing IBI calculations along 
these reaches was to obtain the most representative sample of the fish community for Big Run 
within project boundaries. The IBI scores for each monitoring year are noted in Table 4. Data 
forms detailing the findings of the sampling effort are located in Appendix E. 
 

Table 7 
Big Run IBI Scores 

Year Segment 1 Score Segment 2 Score Combined Score 
Narrative 

Evaluation* 

2011 17 28 25 Poor 

2013 32 38 40 Good 

2016 37 35 41 Good 
*Narrative evaluation based on streams found in the Eastern Corn Belt Plains Ecoregion 

 
The IBI scores for each stream segment have dramatically improved since 2011. The increase in 
scores can be attributed to the continual development of instream habitat and the stream’s direct 
connectivity to a biologically suitable waterway (Walnut Creek). The continual development of 
streamside woody vegetation has increased shade across portions of the restored stream and 
created microhabitat suitable to support a diversity of aquatic life. Fourteen (14) different 
species of fish were identified during the 2016 sampling. This species assemblage is noteworthy 
considering the small drainage area of Big Run. It is expected that instream habitat will continue 
to develop as the streamside vegetation matures. This will increase the diversity and abundance 
of fish and maintain the Warmwater Habitat designation for the section of the restored stream in 
future years. The 2016 IBI sampling of the restored section of Big Run met the Warmwater 
Habitat designation and permit performance requirements.  
 
 



 

Walnut Woods Stream and Wetland Restoration Monitoring Report                       emht.com| 13  
 

4.5   Invertebrate Community Index (ICI) Assessment 
According to the Biological and Water Quality Study of Walnut Creek and Selected Tributaries 
1996, portions of Big Run are strongly influenced by groundwater source and sinks. The portion of 
Big Run within the mitigation area is directly connected to the water table through a shallow 
gravel seam. This connection causes the stream to transition toward interstitial/intermittent flow 
during the summer months as stream flow dissipates into the dropping water table. Observations 
during 2016 found stream flow to transition toward intermittent flow during the third week of 
June. This coincided with the beginning of the Ohio EPA’s recommended ICI sampling period. The 
lack of perennial flow during the ICI sampling period caused macroinvertebrate abundance and 
diversity to plummet as current velocities are insufficient to support a diverse macroinvertebrate 
community throughout the intermittent portions of the stream. These conditions created an 
inaccurate interpretation of the ICI according to the quantitative sampling procedures as 
described in the 2014 updates to Volume III, Standardized Biological Field Sampling and 
Laboratory Methods for Assessing Fish and Macroinvertebrate Communities. It is expected that the 
macroinvertebrate community will continue to fluctuate on an annual basis in response to ground 
water levels. As the stream continues to naturalize from its post-construction condition, the 
invertebrate population may eventually improve in diversity and quality over time as additional 
species have time to colonize the perennially ponded portions of the restored stream reach. 
Based on the intermittent flow regime of Big Run during the recommended sampling period, the 
ICI assessment was determined to not be a useful assessment tool in determining the quality 
and diversity of invertebrate organisms within the restored steam segment. Therefore, based 
on the guidance of the Ohio EPA quantitative sampling document, the ICI assessment will not be a 
determining factor in deciding whether or not the stream meets the warmwater habitat assessment 
as the stream lacks the sufficient hydrology to meet the warmwater habitat parameters of the ICI 
assessment. 
 
5.0   STREAM MANAGEMENT ACTIVITIES 

As previously discussed in update letters, several beaver dams were erected within the restored 
portion of Big Run during 2014 and 2015 (Photographs 11-13). The series of beaver dams 
consequently backed up an additional four (4) feet of stagnant water in certain portions of the 
stream. The excessive ponding eliminated riffle/pool sequences along the restored stream channel, 
settled out excessive levels of silt, and lowered levels of dissolved oxygen throughout the stream. 
These changes shifted the quality of aquatic life found throughout the stream as tolerant 
organisms capable of withstanding these conditions took over. The beavers were ultimately 
trapped and the dams were removed during December 2015. The restoration of normal stream 
flows flushed the system of silt during peak winter and early spring flooding. The stream habitat 
appears to be functioning near normal as a representative fish community was able to quickly 
colonize the previously impacted stream reach. The macroinvertebrate community will be 
inherently slower to recover, although the lack of siltation and reemergence of microhabitat 
throughout the restored reach give evidence toward a successful recovery.  
 
Reed canary grass expanded in coverage in response to increased levels of hydrological 
disturbance from beaver dam creation. The rapid increase in inundation and saturation along the 
stream channel eliminated the existing riparian corridor vegetation that was not adapted to 
prolonged levels of inundation. This allowed reed canary grass to expand in coverage to 
approximately 3.3% of the total riparian corridor. Maintenance spraying efforts focused on 
treating the coverage of reed canary grass throughout the riparian corridor to avoid recruitment 
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into other areas across the site. As seen in site photographs, treatment was successful in eliminating 
the extent of the invasive grass.  Current levels of invasive plant cover remain well below the 5% 
threshold limit for the riparian area. 
 
6.0   STREAM PERFORMANCE STANDARD REVIEW 
 
The performance standards for the mitigation stream are summarized in Table 8. 

 
Table 8 

Stream Performance Review 

Performance 
Requirement 

Measurement 
Final Monitoring 

Assessment 
Attainment 

Physical Habitat 
Assessment 

QHEI score ≥ 60 QHEI score = 65 Yes 

Warmwater Habitat 
Aquatic Life Use 

Designation 
IBI score ≥40 IBI score = 41 Yes 

Warmwater Habitat 
Aquatic Life Use 

Designation 
ICI score ≥36 n/a - 

Native Species 
80% of the riparian zone 

covered by native shrub and 
herbaceous species 

93.25% of riparian 
zone covered by 

native species 
Yes 

Invasive Species 
Riparian zone contain ≤5% 

relative cover of invasive species 
2% cover of 

invasive species 
Yes 

 
The collected monitoring data demonstrates a lack of sufficient hydrology that would be 
necessary to meet the criteria of Warmwater Habitat using the ICI assessment according to Ohio 
EPA guidance documents. The intermittent summer flow regime prevents the establishment of a 
diverse macroinvertebrate community. However, given the Warmwater Habitat designation in the 
physical habitat and IBI assessments indicating improved water quality and successful habitat 
improvement, the CRAA requests the mitigation stream be deemed successful and that no 
additional monitoring be required as the stream meets all other performance requirements.  
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7.0   WETLAND MONITORING RESULTS 
 
Wetland monitoring activities were on hold from 2013-2015 as hydrology concerns and other 
matters were addressed throughout the wetland. A summary of the management activities 
including a timeline of events can be found in Appendix F. Monitoring activities conducted during 
2016 confirmed that the management activities were successful in remediating the developmental 
issues that were preventing the wetland from being on a trajectory toward meeting performance 
requirements. It is the intention of the CRAA to continue with the originally scheduled monitoring 
timeline, monitoring on a biannual basis with the final monitoring event in 2020.  
 
The extent of developed wetland within Cell 1A and Cell 1B was delineated on September 1, 
2016 to evaluate the impact of the previous maintenance activities. As seen on Exhibit 2, a total 
of 16.47 acres of wetland was delineated within the two (2) cells. Based on this extent, 
approximately 73.2% of the originally designed acreage (22.5 acres) converted to wetland 
habitat. Table 9 identifies the total amount of forested and non-forested wetland credit banked 
at Walnut Woods and the total amount of each habitat that has established to date. The 
wetlands will be re-delineated during the next monitoring event (2018) to document any further 
change in wetland boundaries. 
 

Table 9 
Development of Wetland Area and Mitigation Credit Utilized 

Wetland Type 
Mitigation Credit 

Utilized 
Developed Wetland 

Credit 
Balance 

Forested 5.535 8.27 2.735 

Non-forested 8.072 8.20 0.128 

TOTAL 13.607 16.47 +2.863 

 
7.1   Forested Wetland Assessment 
A total of 8.27 acres of forested wetland has developed to date at the Walnut Woods 
mitigation site. In order to assess the quality of the forested wetland habitat, five (5) vegetation 
plots were evenly distributed throughout the proposed forested wetland area and one (1) VIBI 
plot was established in a representative forested wetland area. Exhibit 2 shows the location of 
each plot and representative photographs are included in the Photographs section of this report.  
 
Vegetation Plot Assessment 
The vegetation plots identified Calico aster (Symphyotrichum laterifolium), Virginia wild rye 
(Elymus virginicus), and a bur marigold (Bidens sp.) as the dominant plants for the forb stratum. Pin 
oak (Quercus palustris), swamp white oak (Quercus bicolor), and green ash (Fraxinus pennsylvanica) 
were the dominant trees identified throughout the plots. Hydrology in the spring was generally 
saturated at the surface across the forested wetland areas. Hydrology in the summer varied from 
being moist, but not saturated at the surface, to dry. Table 10 presents how the data collected 
throughout the forested plots compares to performance requirements. Additional information and 
photographs of each plot are located on the wetland data forms found in Appendix G. 

 
 
 
 
 



 

Walnut Woods Stream and Wetland Restoration Monitoring Report                       emht.com| 16  
 

Table 10 
Forested Wetland Plot Review 

Performance Metric Plot 1 Plot 2 Plot 3 Plot 4 Plot 7 Average 
Performance 

Metric 
Attainment 

Percent Open Water 0% 0% 0% 0% 0% 0% Yes 

Native Perennial 
Hydrophyte Cover 

66.5% 100% 52.5% 97.5% 62.5% 75.8% Yes 

Invasive Plant Cover 0% 0% 0% 0% 0% 0% Yes 

Tree Density 485 405 647 9,915 850 5971 -3 

Average Tree 
Height2 (cm) 

28.3 56.0 28.75 196.1 62.8 43.91 -3 

1Calculation excludes Plot 4 information to avoid outlier effects.  
2Tree height is calculated by averaging the midpoint of the size class of each individual tree. The overall 
average is not weighted for density within each plot.  
3Comparison of graphed trajectories over time will determine attainment. 
 
Forested VIBI Assessment 
EMH&T performed the VIBI-E evaluation of the proposed forested wetland area on July 20, 
2016. The results of the VIBI assessment are included in Table 11. The overall score represented 
in this table and throughout the report reflects the ACOE region score. The VIBI plot location is 
provided on Exhibit 2. Photographs of the VIBI plot can be seen in the Photographs section. 
Additionally, VIBI data forms and summary information detailing the breakdown of the individual 
metrics for the VIBI plot are included in Appendix H. 
 

Table 11 
Forested VIBI-E Plot Summary 

Parameter Forested Plot 

VIBI-E Score 
(ACOE Region) 

64 

Metric 1  
Carex 

10 

Metric 2  
Dicot 

10 

Metric 3  
Shrub 

3 

Metric 4  
Hydrophyte  

10 

Metric 5  
A/P Ratio 

0 

Metric 6  
FQAI 

7 
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Table 11 continued 

Parameter Forested Plot 

Metric 7  
%Sensitive 

0 

Metric 8  
%Tolerant 

7 

Metric 9  
%Invasives 

10 

Metric 10 Biomass 7 

 
The forested VIBI plot exceeded the VIBI performance metric score of 51. The plot was 
dominated by a diversity of sedges and hydrophytic dicots which led to high scores across many 
of the metric parameters. The plot also lacked a large proportion of tolerant species and invasive 
graminoids suggesting a diverse layer of conservative plants has been established throughout the 
wetland as a total of 61 different species of plants were identified within the plot. Due to the 
diversity and dominance of perennial plants across the VIBI plot, it is expected that the forested 
wetland area will continue to meet performance requirements over the remaining monitoring 
period. Table 12 lists additional information collected as part of the VIBI assessment and 
identifies how it compares to performance standards.  
 

Table 12 
Forested VIBI Plot Review 

Performance 
Requirement 

Measurement 
Forested 
VIBI Plot 

Performance 
Metric Attainment 

VIBI Score ≥51 64 Yes 

Invasive Graminoid 
Cover 

≤5% 0.43% Yes 

Native Perennial 
Hydrophyte Cover 

≥75% 89.81% Yes 

Percent Open Water <10% 0% Yes 

Tree Density 
Trajectory towards 

forested 
2,173/acre Yes 

 
7.2   Non-Forested Wetland Assessment 
A total of 8.20 acres of non-forested wetland habitat has been developed to date at the Walnut 
Woods mitigation site. In order to assess the quality of the non-forested wetland habitat, two (2) 
vegetation plots were distributed throughout typical portions of the proposed non-forested 
wetland area and one (1) VIBI plot was established in a representative non-forested wetland 
area. Exhibit 2 shows the location of each plot and representative photographs are included in 
the Photographs section of this report.  
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Vegetation plot Assessment 
The non-forested wetland vegetation plots identified bottlebrush sedge (Carex lurida), wool grass 
(Scirpus cyperinus), rough barnyard grass (Echinochloa muricata), and swamp rose mallow (Hibiscus 
moscheutos) as the dominant plants across the forb stratum. Buttonbush (Cephalanthus occidentalis) 
was the dominant plant in the shrub stratum. Hydrology in the spring varied from two (2) inches of 
inundation to being saturated at the surface. Hydrology in the summer varied from being moist, 
but not saturated at the surface to dry throughout the non-forested wetland areas. Table 13 
presents how the data collected throughout the non-forested plots compares to performance 
requirements. Additional information and photographs of each plot are located on the wetland 
data forms found in Appendix G. 

Table 13 
Non-Forested Wetland Plot Review 

Performance Metric Plot 5 Plot 6 Average 
Performance 

Metric 
Attainment 

Percent Open Water 0% 0% 0% Yes 

Native Perennial 
Hydrophyte Cover 

90% 108% 99% Yes 

Invasive Plant Cover 0% 0% 0% Yes 

 
Non-forested VIBI Assessment 
EMH&T performed the VIBI-E evaluation of the proposed non-forested wetland area on July 20, 
2016. The results of the VIBI assessment are included in Table 14. The overall score represented 
in this table reflects the ACOE region score. The VIBI plot location is provided on Exhibit 2. 
Photographs of the VIBI plot can be seen in the Photographs section. Additionally, VIBI data forms 
and summary information detailing the breakdown of the individual metrics for the VIBI plot are 
included in Appendix I. 
 

Table 14 
Non-Forested VIBI-E Plot Summary 

Parameter Non-forested Plot 

VIBI-E Score 
(ACOE Region) 

78 

Metric 1  
Carex 

10 

Metric 2  
Dicot 

10 

Metric 3  
Shrub 

10 

Metric 4  
Hydrophyte  

10 

Metric 5  
A/P Ratio 

7 
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Table 14 Continued 

Parameter Non-forested Plot 

Metric 6  
FQAI 

7 

Metric 7  
%Sensitive 

0 

Metric 8  
%Tolerant 

7 

Metric 9  
%Invasives 

10 

Metric 10 Biomass 7 

 
The non-forested VIBI plot exceeded the VIBI performance metric score of 51. The plot was 
dominated by a diversity of sedges, wetland shrubs, and hydrophytic dicots which led to high 
scores across many of the metric parameters. The plot also lacked a large proportion of tolerant 
species and invasive graminoids suggesting a diverse layer of conservative plants has been 
established throughout the wetland as a total of 60 different species of plants were identified 
within the plot. Due to the diversity and dominance of perennial plants across the VIBI plot, it is 
expected that the non-forested wetland area will continue to meet performance requirements 
over the remaining monitoring period. Table 15 lists additional information collected as part of 
the VIBI assessment and identifies how it compares to performance standards.  
 

Table 15 
Non-Forested VIBI Plot Review 

Performance 
Requirement 

Measurement 
Forested 
VIBI Plot 

Performance 
Metric Attainment 

VIBI Score ≥51 78 Yes 

Invasive Graminoid  
Cover 

≤5% 0.00% Yes 

Native Perennial 
Hydrophyte Cover 

≥75% 69.93% No 

Percent Open Water <10% 0% Yes 

Shrub Density n/a 255/acre - 

 
7.3   Invasive Species 
The extent of invasive plants throughout the wetland cells was mapped in 2016. As seen on 
Exhibit 6, the wetland cells contained approximately 3.21 acres of invasive plants. This represents 
approximately 19% of the total wetland area which is above the performance requirement of 
5%. The entirety of the invasive plant population within the wetland was sprayed during the 
latter part of the growing season. As seen in Photographs 18-19, the treatment effort was 
successful in eliminating a large portion of the invasive plants. Maintenance spraying will continue 
on an as needed basis to keep the trajectory of invasive plant coverage below the 5% threshold 
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limit. Additionally, invasive plants were sprayed outside of the mitigation wetland area in an 
attempt to prevent additional recolonization around the wetland mitigation cells in order to 
prevent future invasion.  
 
7.4   Wetland Management Activities 
A drain tile investigation was performed in September 2013 to address hydrological issues in the 
northern wetland cell. The tile investigation revealed two (2) locations of existing drain tile in the 
wetland cell. The tile lines were excavated and approximately 45-60 feet of drain tile was 
removed from each location. The excavated areas were repacked with soil and subsequently 
reseeded with a wetland seed mix. Photographs 23-24 show the exposed drain tile during the 
investigation and the repacked areas following removal of the drain tile. The impacted areas 
appear to hold additional water and the vegetation is now dominated by wetland species. A 
final measure was taken to further address water loss from the restored wetland areas. Three (3) 
of the designed pools within the wetland were over-excavated and relined with clay and 
compacted to prevent further water loss from the wetland. Photographs 25-28 reveal a 
significant increase in inundation around the fixed areas.  
 
Following the hydrology corrections, additional woody plants were installed throughout the 
wetland in order to increase the diversity and evenness of woody plant material throughout the 
wetland cells. In January, 2,000 live stakes were installed throughout each wetland cell. In the fall 
of 2015, approximately 6,400 bare root trees were planted within the proposed forested 
sections of the wetland. The species selected were high quality hardwood species (pin oak, 
swamp white oak, and silver maple) that would increase the quality of wetland habitat upon 
maturity. The supplemental planting was performed in order to increase the density of trees 
throughout the wetland. Initial monitoring indicates that survivability was high during the first year 
of establishment. Future monitoring will continue to measure density and height across all planted 
species in order to determine if the wetland is on a forested trajectory.  
 
As previously stated in Section 7.3, invasive plants were thoroughly treated throughout the 
wetland area during 2016. Reed canary grass was the primary invasive plant in the northern 
wetland cell and cattails (Typha sp.) were the dominant invasive plants in the southern wetland 
cell. Initial results reveal a successful treatment effort as close to 100% of the invasive plant cover 
was treated and died prior to the end of the growing season. Follow-up spot spraying will be 
performed in order to keep the invasive plant coverage under performance requirements in 
future years.  
 
8.0   CONCLUSIONS 

2016 monitoring activities summarized in this report document the final monitoring event for the 
restored portion of Big Run and the second monitoring event for the restored wetland located at 
Walnut Woods Metro Park. Monitoring of the stream revealed development has dramatically 
progressed over the monitoring period. As noted in the QHEI data forms, riffle/pool sequences 
and stream banks remain intact with no signs of erosion or degradation, sand and gravel are the 
dominant stream substrates as stream flows have prevented excessive siltation across streambed 
features, and streamside woody vegetation is maturing and providing cover to support a diverse 
aquatic community. The stream’s physical habitat is expected to continue to develop as streamside 
and floodplain vegetation continue to mature. The aquatic community has continued to diversify 
over the monitoring period as documented by the improvement of IBI scores, which are currently 
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meeting warmwater habitat criteria. The macroinvertebrate community has been slower to 
develop due to limited hydrology during summer months as the stream has a strong connection to 
the water table. The stream’s connection to the water table causes fluctuations in flow regime 
throughout the year despite the large drainage area. The intermittent flow regime and isolated 
pool habitats during summer sampling periods has limited macroinvertebrate diversity as minimum 
current speeds for an acceptable ICI interpretation are not met. It is expected that the 
macroinvertebrate community will slowly increase and diversify as streamside vegetation matures 
and offers additional habitat and shade across the stream channel. Evidence of this transition is 
further substantiated as physical habitat and fish community assessments document the stream as 
a diverse warmwater habitat resource. Woody plant recruits continue to establish throughout the 
riparian corridor on an annual basis and the forb stratum is comprised of a diversity of native 
plants. Invasive plant populations have remained well below the 5% threshold limit over the 
course of the monitoring period. Expansion of reed canary grass along the stream banks during 
the latter part of the monitoring period was directly attributed to the construction of beaver dams 
and the resulting buildup of backwater. The excessive levels of inundation eliminated the existing 
vegetative community along the stream banks allowing reed canary grass an opportunity to 
expand in cover. Invasive plant treatment efforts during 2016 focused on eliminating the extent 
of streamside invasive plants to prevent spread into other parts of the corridor. As reported in 
Table 9, the restored stream achieved the warmwater habitat aquatic life use designation 
through the physical habitat and IBI assessments, fulfilled the native species performance 
requirement, and was in attainment of the invasive species performance requirement. Following 
Ohio EPA quantitative sampling recommendations, macroinvertebrate community sampling was 
not determined to be an accurate interpretation of invertebrate quality due to the lack of stream 
hydrology. However, with warmwater habitat attainment through the physical habitat and IBI 
assessment techniques, the CRAA is requesting that the stream mitigation area be deemed 
successful and that no additional monitoring is to be required since monitoring data 
demonstrates a lack of sufficient hydrology to meet WWH through ICI sampling.  
 
Wetland monitoring efforts were on hold from 2013-2015 as maintenance and other repairs 
were made to the wetland mitigation area. Monitoring efforts during 2016 concluded the 
previous efforts were successful in increasing the amount of water held throughout the wetland 
cells as forested and non-forested wetland areas closely resembled the designed limits. The 
current extent of the wetland area is 16.47 acres, of which 8.27 acres is developing toward 
forested wetland habitat. As reported in Table 10, the amount and distribution of wetland 
habitat types exceeds the amount of mitigation credit utilized at the Walnut Woods mitigation 
site to date. The monitoring plots and VIBI assessments exceeded all performance standards 
throughout the forested and non-forested wetland areas except for the invasive plant 
performance requirement. The forested wetland area was dominated by a diversity of sedges 
and hydrophytic dicots which led to a VIBI score of 64, tree densities approached 600 
stems/acre, native perennial hydrophyte cover exceeded 75%, and the wetland area contained 
less than 10% open water. The non-forested wetland area was dominated by a diversity of 
sedges, wetland shrubs, and high quality wetland species which led to a VIBI score of 78. Given 
the plant community and existing hydrogeomorphic (HGM) classification of the non-forested 
wetland area, this score is representative of Category 3 wetlands and is determined to be of 
extremely high importance and value. The non-forested area had less than 10% open water and 
the average cover of native perennial hydrophytes across all plots exceeded 75%. Invasive plant 
coverage across the entire wetland area was determined to be 3.21 acres or 19% of the total 
wetland area. Initial treatment efforts proved successful in killing a majority of the invasive plant 
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cover within the wetland and surrounding area. Maintenance spraying will continue on an as 
needed basis to ensure the site stays on a trajectory toward meeting the invasive plant 
performance metric. Monitoring activities during 2018 will update the extent of invasive plants 
across the site and document the progression of the remaining performance requirements for the 
forested and non-forested wetland areas.  
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APPENDIX A: 
 

Permits Utilizing Mitigation Credit at Walnut Woods 



















































































































































































































































































































































































































































































 

 

 
 
 
 
 
 
 
 
 

APPENDIX B: 
 

Environmental Covenant 
 
 

 
 







 

 

 
 
 
 
 
 
 
 
 

APPENDIX C: 
 

Stream Data forms 
 
 
 
 
 
 
 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 1(pool)                                                      Total Native Vegetation Cover:   99%       

   

Dominant Species Include:  

Shrub/tree stratum: Salix nigra 

Forb stratum: Polygonum persicaria, Polygonum lapathifolium, Echinochloa muricata 

 

Species Present Stratum Cover Class % Cover* 

Polygonum persicaria (Spotted Lady’s thumb) HERB 7 37.5 

Polygonum lapathifolium (Curlytop knotweed) HERB 6 17.5 

Echinochloa muricata (Rough barnyard grass) HERB 6 17.5 

Salix nigra (Black willow) TREE 5 7.5 

Xanthium strumarium (Rough cocklebur) HERB 5 7.5 

Symphyotrichum ericoides (White heath aster) HERB 5 7.5 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <2% 

 

Other woody plants present: 

Acer rubrum, Salix ericoides, Quercus bicolor, Platanus occidentalis 

 

Other herbaceous plants present: 

Solidago canadensis, Silphium perfoliatum, Poa sp., Ambrosia sp., Rumex crispus, Pilea pumila, Eragrostis spectabilis, 

Phalaris arundinacea 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 2 (riffle)                                                    Total Native Vegetation Cover:   99 %       

   

Dominant Species Include:  

Shrub/tree stratum: n/a 

Forb stratum: Symphyotrichum ericoides, Leersia oryzoides 

 

Species Present Stratum Cover Class % Cover* 

Symphyotrichum ericoides (White heath aster) HERB 7 37.5 

Leersia oryzoides (Rice cutgrass)  HERB 7 37.5 

Polygonum persicaria (Spotted Lady’s thumb) HERB 5 7.5 

Polygonum lapathifolium (Curlytop knotweed) HERB 5 7.5 

Echinochloa muricata (Rough barnyard grass) HERB 5 7.5 

Pilea pumila (Clearweed) HERB 4 3.25 

Xanthium strumarium (Rough cocklebur) HERB 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <2% 

 

Other woody plants present: 

Salix nigra, Salix ericoides, Quercus bicolor, Populus deltoides 

 

Other herbaceous plants present: 

Solidago canadensis, Silphium perfoliatum, Epilobium coloratum, Sorghastrum nutans, Eragrostis sp., Phalaris 

arundinacea, Schoenoplectus pungens 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 3 (pool)                                                     Total Native Vegetation Cover:   98%       

   

Dominant Species Include:  

Shrub/tree stratum: Salix nigra,  

Forb stratum: Solidago canadensis, Impatiens capensis  

 

Species Present Stratum Cover Class % Cover* 

Salix nigra (Black willow) TREE 9 82.5 

Solidago canadensis (Canada goldenrod) HERB 4 3.25 

Cephalanthus occidentalis (Buttonbush) TREE 4 3.25 

Impatiens capensis (Jewelweed) HERB 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  0% 

 

Other woody plants present: n/a 

 

Other herbaceous plants present: Silphium perfoliatum, Eragrostis sp., Pilea pumila, Symphyotrichum ericoides 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 4 (riffle)                                                       Total Native Vegetation Cover:   85%       

                                                             *Bare ground and dead invasive plants comprise 15% 

Dominant Species Include:  

Shrub/tree stratum: Salix nigra, Platanus occidentalis, Salix exigua 

Forb stratum: Symphyotrichum ericoides, Solidago canadensis, Elymus virginicus, Silphium perfoliatum 

 

Species Present Stratum Cover Class % Cover* 

Symphyotrichum ericoides (White heath aster) HERB 7 37.5 

Solidago canadensis (Canada goldenrod) HERB 6 17.5 

Elymus virginicus (Virginia wildrye) HERB 6 17.5 

Silphium perfoliatum (Cup plant) HERB 6 17.5 

Salix nigra (Black willow) TREE 5 7.5 

Platanus occidentalis (American sycamore) TREE 4 3.25 

Salix exigua (Sandbar willow) TREE 4 3.25 

Xanthium strumarium (Rough cocklebur) HERB 4 3.25 

Cirsium sp. (Thistle) HERB 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <1%; Recent treatment of Phalaris arundinacea present 

 

Other woody plants present: Quercus bicolor, Juglans nigra 

 

Other herbaceous plants present: Sorghastrum nutans, Eragrostis sp., 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 5 (pool)                                                         Total Native Vegetation Cover:   90%       

                                             *Bare ground and dead invasive plants comprise 10% 

Dominant Species Include:  

Shrub/tree stratum: Salix nigra,  

Forb stratum: Symphyotrichum ericoides, Solidago canadensis 

 

Species Present Stratum Cover Class % Cover* 

Salix nigra (Black willow) TREE 7 37.5 

Solidago canadensis (Canada goldenrod) HERB 7 37.5 

Symphyotrichum ericoides (White heath aster) HERB 7 37.5 

Salix amygdaloides (Peachleaf willow) TREE 5 7.5 

Cephalanthus occidentalis (Buttonbush) TREE 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <1%; Recent treatment of Phalaris arundinacea present 

 

Other woody plants present: n/a 

 

Other herbaceous plants present: Elymus virginicus, Eragrostis sp., Asclepias incarnata, Silphium perfoliatum 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 6 (riffle)                                                        Total Native Vegetation Cover:   90%       

                                             *Bare ground and dead invasive plants comprise 10% 

Dominant Species Include:  

Shrub/tree stratum: Salix nigra, Platanus occidentalis 

Forb stratum: Symphyotrichum ericoides, Eragrostis sp. 

 

Species Present Stratum Cover Class % Cover* 

Solidago canadensis (Canada goldenrod) HERB 7 37.5 

Eragrostis sp. (Lovegrass) HERB 6 17.5 

Salix nigra (Black willow) TREE 5 7.5 

Silphium perfoliatum (Cup plant) HERB 5 7.5 

Lysimachia nummularia (moneywort) HERB 5 7.5 

Platanus occidentalis (American sycamore) TREE 4 3.25 

Rumex crispus (Curly dock) HERB 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <1%; Recent treatment of Phalaris arundinacea present 

 

Other woody plants present: Acer rubrum, Morus sp. 

 

Other herbaceous plants present: Ambrosia sp., Cirsium sp., Symphyotrichum ericoides, Vernonia gigantea, Convolvulus 

sp., Polygonum sp. 

 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 7 (pool)                                                       Total Native Vegetation Cover:   95%       

                                           *Bare ground and dead invasive plants comprise 5% 

Dominant Species Include:  

Shrub/tree stratum: Salix exigua, Salix nigra, 

Forb stratum: Solidago canadensis, Silphium perfoliatum, Eragrostis sp. 

 

Species Present Stratum Cover Class % Cover* 

Salix exigua (Sandbar willow) TREE 7 37.5 

Salix nigra (Black willow) TREE 6 17.5 

Solidago canadensis (Canada goldenrod) HERB 6 17.5 

Salix amygdaloides (Peachleaf willow) TREE 5 7.5 

Silphium perfoliatum (Cup plant) HERB 5 7.5 

Eragrostis sp. (Lovegrass) HERB 5 7.5 

Pilea pumila (Clearweed) HERB 4 3.25 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <1%; Recent treatment of Phalaris arundinacea present 

 

Other woody plants present: Cephalanthus occidentalis, Cornus sericea 

 

Other herbaceous plants present: Vernonia gigantea, Convolvulus sp., Potamogeton nodosus, Leersia oryzoides 

 

 

 

 



EMH&T 

Stream Monitoring Data Form 
 

 

 
 

Project Site: Big Run/ Walnut Woods                                                        Date of Sampling:_10/11/16 

 

Transect Number: 8 (riffle)                                                       Total Native Vegetation Cover:   90%       

                                           *Bare ground and dead invasive plants comprise 10% 

Dominant Species Include:  

Shrub/tree stratum: Salix nigra 

Forb stratum: Solidago canadensis, Leersia oryzoides, Elymus virginicus, Symphyotrichum ericoides 

 

Species Present Stratum Cover Class % Cover* 

Solidago canadensis (Canada goldenrod) HERB 6 17.5 

Leersia oryzoides (Rice cutgrass)  HERB 5 7.5 

Salix nigra (Black willow) TREE 5 7.5 

Elymus virginicus (Virginia wildrye) HERB 5 7.5 

Symphyotrichum ericoides (White heath aster) HERB 5 7.5 

Echinochloa muricata (Rough barnyard grass) HERB 4 3.25 

Polygonum lapathifolium (Curlytop knotweed) HERB 4 3.25 

Silphium perfoliatum (Cup plant) HERB 4 3.25 

Xanthium strumarium (Rough cocklebur) HERB 5 7.5 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Invasive plant percentage:  <1%; Recent treatment of Phalaris arundinacea present 

 

Other woody plants present: Acer rubrum, Salix amygdaloides 

 

Other herbaceous plants present: Eragrostis sp. 
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Big Run QHEI Forms 
 



Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

_ _/ _ _/ 06RM: Date:

QHEI Score:

_ _ _._Stream & Location:

Scorers Full Name & Affiliation:

_ _ _- _ _ _- _ _ _ _ _ _ _ _ _ Lat./ Long.:River Code: STORET #:

Comments

Comments

Substrate

Maximum
20

Cover
Maximum

20

Channel

Maximum
20

Comments

Riparian

Maximum
10

Pool /
Current

Maximum
12

EPA 4520 06/16/06

Riffle /
Run

Maximum
8

Maximum
10

Gradient

Comments

Comments

Comments

_ _ . _ _ _ _  /8_ . _ _ _ _(NAD 83 - decimal o)

Office verified
location

Recreation Potential

Primary Contact

Secondary Contact
(circle one and comment on back)

1] SUBSTRATE

BEST TYPES
POOL RIFFLE

OTHER TYPES
POOL RIFFLE

LIMESTONE [1]

TILLS [1]

WETLANDS [0]

HARDPAN [0]

SANDSTONE [0]

RIP/RAP [0]

LACUSTURINE [0]

SHALE [-1]

COAL FINES [-2]

ORIGIN QUALITY
Check ONE (Or 2 & average)

Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present

HEAVY [-2]

MODERATE [-1]

NORMAL [0]

FREE [1]

EXTENSIVE [-2]

MODERATE [-1]

NORMAL [0]

NONE [1]

SILT

E
M

B

ED
DEDN

E

S
S

(Score natural substrates; ignore
sludge from point-sources)4 or more [2]

3 or less [0]
NUMBER OF BEST TYPES:

HARDPAN [4]

DETRITUS [3]

MUCK [2]

SILT [2]

ARTIFICIAL [0]

BLDR /SLABS [10]

BOULDER [9]

COBBLE [8]

GRAVEL [7]

SAND [6]

BEDROCK [5]

2] INSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.

UNDERCUT BANKS [1]

OVERHANGING VEGETATION [1]

SHALLOWS (IN SLOW WATER) [1]

ROOTMATS [1]

POOLS > 70cm [2]

ROOTWADS [1]

BOULDERS [1]

OXBOWS, BACKWATERS [1]

AQUATIC MACROPHYTES [1]

LOGS OR WOODY DEBRIS [1]

EXTENSIVE >75% [11]

MODERATE 25-75% [7]

SPARSE 5-<25%  [3]

NEARLY ABSENT <5% [1]

AMOUNT
Check ONE (Or 2 & average)

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY
HIGH [4]

MODERATE [3]

LOW [2]

NONE [1]

DEVELOPMENT
EXCELLENT [7]

GOOD [5]

FAIR [3]

POOR [1]

CHANNELIZATION
NONE [6]

RECOVERED [4]

RECOVERING [3]

RECENT OR NO RECOVERY [1]

STABILITY
HIGH [3]

MODERATE [2]

LOW [1]

Check ONE in each category for EACH BANK (Or 2 per bank & average)4] BANK EROSION AND RIPARIAN ZONE
River right looking downstream

EROSION
NONE / LITTLE [3]

MODERATE [2]

HEAVY / SEVERE [1]

L   R

POOL WIDTH > RIFFLE WIDTH [2]

POOL WIDTH = RIFFLE WIDTH [1]

POOL WIDTH > RIFFLE WIDTH [0]

Check ONE (ONLY!)

Indicate for reach - pools and riffles.

RIPARIAN WIDTH FLOOD PLAIN QUALITY
L   R

FOREST, SWAMP [3]

SHRUB OR OLD FIELD [2]

RESIDENTIAL, PARK, NEW FIELD [1]

FENCED PASTURE [1]

OPEN PASTURE, ROWCROP [0]

L   R
CONSERVATION TILLAGE [1]

URBAN OR INDUSTRIAL [0]

MINING / CONSTRUCTION [0]

L   R

Indicate predominant land use(s)
past 100m riparian.

WIDE > 50m [4]

MODERATE 10-50m [3]

NARROW 5-10m [2]

VERY NARROW < 5m [1]

NONE [0]

5] POOL / GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH

> 1m [6]

0.7-<1m [4]

0.4-<0.7m [2]

0.2-<0.4m [1]

< 0.2m [0]

CHANNEL WIDTH CURRENT VELOCITY

SLOW [1]

INTERSTITIAL [-1]

INTERMITTENT [-2]

EDDIES [1]

Check ONE (Or 2 & average) Check ALL that apply

TORRENTIAL [-1]

VERY FAST [1]

FAST [1]

MODERATE [1]

Indicate for functional riffles; Best areas must be large enough to support a population
of riffle-obligate species: Check ONE (Or 2 & average).

RIFFLE DEPTH
BEST AREAS > 10cm [2]

BEST AREAS 5-10cm [1]

BEST AREAS < 5cm

RUN DEPTH
MAXIMUM > 50cm [2]

MAXIMUM < 50cm [1]

RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
STABLE (e.g., Cobble, Boulder) [2]

MOD. STABLE (e.g., Large Gravel) [1]

UNSTABLE (e.g., Fine Gravel, Sand) [0]

NONE [2]

LOW [1]

MODERATE [0]

EXTENSIVE [-1][metric=0]

NO RIFFLE [metric=0]

6] GRADIENT (                 ft/mi)

DRAINAGE AREA
(                  mi2)

%POOL:

%RUN:

%GLIDE:

%RIFFLE:

VERY LOW - LOW [2-4]

MODERATE [6-10]

HIGH - VERY HIGH [10-6]

<

Big Run Section 1, Walnut Woods Stream Relocation

Stephen Bailey/ EMH&T

■ 10

60

15

50

15

10

20

10

10

✔

✔

✔

✔

Excellent natural substrate. Some concrete and brick

1

2 1

1

✔

1

✔

✔

✔ ✔

✔

✔

✔

✔

✔ ✔

✔

✔ ✔

✔

✔

■

10 11

✔

✔

✔

11

13

15

9

7

4

6
20

20

50

108.5

9.74

65



Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

Stream Drawing:

Legacy Tree:AREA    DEPTH

>100ft2     >3ft
C] RECREATION

POOL:

A] SAMPLED REACH

METHOD
BOAT

WADE

L. LINE

OTHER

DISTANCE
0.5 Km

0.2 Km

0.15 Km

0.12 Km

OTHER

meters

CANOPY

> 85%- OPEN

55%-<85%

30%-<55%

10%-<30%

<10%- CLOSED

Check ALL that apply

CLARITY

< 20 cm

20-<40 cm

40-70 cm

> 70 cm/ CTB

SECCHI DEPTH

cm

1st --sample pass-- 2nd

STAGE

HIGH

UP

NORMAL

LOW

DRY

1st -sample pass- 2nd

cm

1st

p
a

s
s

2nd

B] AESTHETICS
NUISANCE ALGAE

INVASIVE MACROPHYTES

EXCESS TURBIDITY

DISCOLORATION

FOAM / SCUM

OIL SHEEN

TRASH / LITTER

NUISANCE ODOR

SLUDGE DEPOSITS

CSOs/SSOs/OUTFALLS

PUBLIC / PRIVATE / BOTH / NA

ACTIVE / HISTORIC / BOTH / NA

YOUNG-SUCCESSION-OLD

SPRAY / SNAG / REMOVED

MODIFIED / DIPPED OUT / NA

LEVEED / ONE SIDED

RELOCATED / CUTOFFS

MOVING-BEDLOAD-STABLE

ARMOURED / SLUMPS

ISLANDS / SCOURED

IMPOUNDED / DESICCATED

FLOOD CONTROL / DRAINAGE

D] MAINTENANCE Circle some & COMMENT E] ISSUES
WWTP / CSO / NPDES / INDUSTRY

HARDENED / URBAN / DIRT&GRIME

CONTAMINATED / LANDFILL

BMPs-CONSTRUCTION-SEDIMENT

LOGGING / IRRIGATION / COOLING

BANK / EROSION / SURFACE

FALSE BANK / MANURE / LAGOON

WASH H20 / TILE / H20 TABLE

ACID / MINE / QUARRY / FLOW

NATURAL / WETLAND / STAGNANT

PARK / GOLF / LAWN / HOME

ATMOSPHERE / DATA PAUCITY

F] MEASUREMENTS

x width

x depth

max. depth

x bankfull width

bankfull x depth

W/D ratio

bankfull max. depth

floodprone x2 width

entrench. ratio

■

■

■

■

■

200

■

■

■

Reach is typical of stream

D.) Private. Relocated



Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

_ _/ _ _/ 06RM: Date:

QHEI Score:

_ _ _._Stream & Location:

Scorers Full Name & Affiliation:

_ _ _- _ _ _- _ _ _ _ _ _ _ _ _ Lat./ Long.:River Code: STORET #:

Comments

Comments

Substrate

Maximum
20

Cover
Maximum

20

Channel

Maximum
20

Comments

Riparian

Maximum
10

Pool /
Current

Maximum
12

EPA 4520 06/16/06

Riffle /
Run

Maximum
8

Maximum
10

Gradient

Comments

Comments

Comments

_ _ . _ _ _ _  /8_ . _ _ _ _(NAD 83 - decimal o)

Office verified
location

Recreation Potential

Primary Contact

Secondary Contact
(circle one and comment on back)

1] SUBSTRATE

BEST TYPES
POOL RIFFLE

OTHER TYPES
POOL RIFFLE

LIMESTONE [1]

TILLS [1]

WETLANDS [0]

HARDPAN [0]

SANDSTONE [0]

RIP/RAP [0]

LACUSTURINE [0]

SHALE [-1]

COAL FINES [-2]

ORIGIN QUALITY
Check ONE (Or 2 & average)

Check ONLY Two substrate TYPE BOXES;
estimate % or note every type present

HEAVY [-2]

MODERATE [-1]

NORMAL [0]

FREE [1]

EXTENSIVE [-2]

MODERATE [-1]

NORMAL [0]

NONE [1]

SILT

E
M

B

ED
DEDN

E

S
S

(Score natural substrates; ignore
sludge from point-sources)4 or more [2]

3 or less [0]
NUMBER OF BEST TYPES:

HARDPAN [4]

DETRITUS [3]

MUCK [2]

SILT [2]

ARTIFICIAL [0]

BLDR /SLABS [10]

BOULDER [9]

COBBLE [8]

GRAVEL [7]

SAND [6]

BEDROCK [5]

2] INSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools.

UNDERCUT BANKS [1]

OVERHANGING VEGETATION [1]

SHALLOWS (IN SLOW WATER) [1]

ROOTMATS [1]

POOLS > 70cm [2]

ROOTWADS [1]

BOULDERS [1]

OXBOWS, BACKWATERS [1]

AQUATIC MACROPHYTES [1]

LOGS OR WOODY DEBRIS [1]

EXTENSIVE >75% [11]

MODERATE 25-75% [7]

SPARSE 5-<25%  [3]

NEARLY ABSENT <5% [1]

AMOUNT
Check ONE (Or 2 & average)

3] CHANNEL MORPHOLOGY Check ONE in each category (Or 2 & average)

SINUOSITY
HIGH [4]

MODERATE [3]

LOW [2]

NONE [1]

DEVELOPMENT
EXCELLENT [7]

GOOD [5]

FAIR [3]

POOR [1]

CHANNELIZATION
NONE [6]

RECOVERED [4]

RECOVERING [3]

RECENT OR NO RECOVERY [1]

STABILITY
HIGH [3]

MODERATE [2]

LOW [1]

Check ONE in each category for EACH BANK (Or 2 per bank & average)4] BANK EROSION AND RIPARIAN ZONE
River right looking downstream

EROSION
NONE / LITTLE [3]

MODERATE [2]

HEAVY / SEVERE [1]

L   R

POOL WIDTH > RIFFLE WIDTH [2]

POOL WIDTH = RIFFLE WIDTH [1]

POOL WIDTH > RIFFLE WIDTH [0]

Check ONE (ONLY!)

Indicate for reach - pools and riffles.

RIPARIAN WIDTH FLOOD PLAIN QUALITY
L   R

FOREST, SWAMP [3]

SHRUB OR OLD FIELD [2]

RESIDENTIAL, PARK, NEW FIELD [1]

FENCED PASTURE [1]

OPEN PASTURE, ROWCROP [0]

L   R
CONSERVATION TILLAGE [1]

URBAN OR INDUSTRIAL [0]

MINING / CONSTRUCTION [0]

L   R

Indicate predominant land use(s)
past 100m riparian.

WIDE > 50m [4]

MODERATE 10-50m [3]

NARROW 5-10m [2]

VERY NARROW < 5m [1]

NONE [0]

5] POOL / GLIDE AND RIFFLE / RUN QUALITY
MAXIMUM DEPTH

> 1m [6]

0.7-<1m [4]

0.4-<0.7m [2]

0.2-<0.4m [1]

< 0.2m [0]

CHANNEL WIDTH CURRENT VELOCITY

SLOW [1]

INTERSTITIAL [-1]

INTERMITTENT [-2]

EDDIES [1]

Check ONE (Or 2 & average) Check ALL that apply

TORRENTIAL [-1]

VERY FAST [1]

FAST [1]

MODERATE [1]

Indicate for functional riffles; Best areas must be large enough to support a population
of riffle-obligate species: Check ONE (Or 2 & average).

RIFFLE DEPTH
BEST AREAS > 10cm [2]

BEST AREAS 5-10cm [1]

BEST AREAS < 5cm

RUN DEPTH
MAXIMUM > 50cm [2]

MAXIMUM < 50cm [1]

RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
STABLE (e.g., Cobble, Boulder) [2]

MOD. STABLE (e.g., Large Gravel) [1]

UNSTABLE (e.g., Fine Gravel, Sand) [0]

NONE [2]

LOW [1]

MODERATE [0]

EXTENSIVE [-1][metric=0]

NO RIFFLE [metric=0]

6] GRADIENT (                 ft/mi)

DRAINAGE AREA
(                  mi2)

%POOL:

%RUN:

%GLIDE:

%RIFFLE:

VERY LOW - LOW [2-4]

MODERATE [6-10]

HIGH - VERY HIGH [10-6]

<

Big Run Section 2 Walnut Woods Stream Relocation

Stephen Bailey/ EMH&T
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Comment RE: Reach consistency/ Is reach typical of steam?, Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions, etc.

Stream Drawing:

Legacy Tree:AREA    DEPTH

>100ft2     >3ft
C] RECREATION

POOL:

A] SAMPLED REACH

METHOD
BOAT

WADE

L. LINE

OTHER

DISTANCE
0.5 Km

0.2 Km

0.15 Km

0.12 Km

OTHER

meters

CANOPY

> 85%- OPEN

55%-<85%

30%-<55%

10%-<30%

<10%- CLOSED

Check ALL that apply

CLARITY

< 20 cm

20-<40 cm

40-70 cm

> 70 cm/ CTB

SECCHI DEPTH

cm

1st --sample pass-- 2nd

STAGE

HIGH

UP

NORMAL

LOW

DRY

1st -sample pass- 2nd

cm

1st

p
a

s
s

2nd

B] AESTHETICS
NUISANCE ALGAE

INVASIVE MACROPHYTES

EXCESS TURBIDITY

DISCOLORATION

FOAM / SCUM

OIL SHEEN

TRASH / LITTER

NUISANCE ODOR

SLUDGE DEPOSITS

CSOs/SSOs/OUTFALLS

PUBLIC / PRIVATE / BOTH / NA

ACTIVE / HISTORIC / BOTH / NA

YOUNG-SUCCESSION-OLD

SPRAY / SNAG / REMOVED

MODIFIED / DIPPED OUT / NA

LEVEED / ONE SIDED

RELOCATED / CUTOFFS

MOVING-BEDLOAD-STABLE

ARMOURED / SLUMPS

ISLANDS / SCOURED

IMPOUNDED / DESICCATED

FLOOD CONTROL / DRAINAGE

D] MAINTENANCE Circle some & COMMENT E] ISSUES
WWTP / CSO / NPDES / INDUSTRY

HARDENED / URBAN / DIRT&GRIME

CONTAMINATED / LANDFILL

BMPs-CONSTRUCTION-SEDIMENT

LOGGING / IRRIGATION / COOLING

BANK / EROSION / SURFACE

FALSE BANK / MANURE / LAGOON

WASH H20 / TILE / H20 TABLE

ACID / MINE / QUARRY / FLOW

NATURAL / WETLAND / STAGNANT

PARK / GOLF / LAWN / HOME

ATMOSPHERE / DATA PAUCITY

F] MEASUREMENTS

x width

x depth

max. depth

x bankfull width

bankfull x depth

W/D ratio

bankfull max. depth

floodprone x2 width

entrench. ratio

■

■

■

■

■

200

■

■

Reach is typical of stream

D) Private, Relocated 
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Big Run IBI Data Forms 
 



























Section Code Species Count Species Group Feeding Guild TOL IBI Group River Size Breeding Guild Habitat Pref Family

1 40-016 White sucker Catostomus commersonii 31 Round bodied suckersOmnivor Tolerant White sucker Simple Lithophil Both Catostomidae

1 43-013 Creek chub Semotilus atromaculatus 25 Minnows Generalized insectivore Tolerant Cyprinidae Pioneering speciesComplex, no parental care Both Cyprinidae

1 80-014 Johnny darter Etheostoma nigrum 24 Darters Insectivore n/a Darter Pioneering speciesComplex, parental care Both Percidae

1 80-015 Greenside darter Etheostoma blennoides 1 Darters Insectivore Moderately intolerant Darter Simple Lithophil Riffles Percidae

1 80-022 Rainbow darter Etheostoma caeruleum 8 Darters Insectivore Moderately intolerant Darter Simple Lithophil Riffles Percidae

1 77-008 Green sunfish Lepomis cyanellus 39 Sunfish Insectivore Tolerant Sunfish Pioneering speciesComplex, parental care Pools Centrarchidae

1 40-015 Northern hogsucker Hypentelium migricans 1 Round bodied suckersInsectivore Moderately intolerant Round bodied sucker Simple Lithophil Riffles Catostomidae

1 77-004 Smallmouth bass Micropterus dolomieux 5 Blackbass, crappieCarnivore Moderately intolerant Sport fish Complex, parental care Pools Centrarchidae

1 54-002 Blackstripe topminnow Fundulus notatus 44 Insectivore Simple, Miscellaneous Pools Cyprinodontidae

1 43-032 Spotfin shiner Cyprinella spiloptera 8 Shiners Insectivore Cyprinidae Simple, Miscellaneous Both Cyprinidae

1 43-044 Central stoneroller Campostoma anomalum 15 Minnows Herbivoire Cyprinidae Complex, no parental care Both Cyprinidae

2 40-016 White sucker Catostomus commersonii 57 Round bodied suckersOmnivor Tolerant White sucker Simple Lithophil Both

2 43-013 Creek chub Semotilus atromaculatus 60 Minnows Generalized insectivore Tolerant Cyprinidae Pioneering speciesComplex, no parental care Both

2 77-004 Smallmouth bass Micropterus dolomieux 6 Blackbass, crappieCarnivore Moderately intolerant Sport fish Complex, parental care Pools Centrarchidae

2 80-022 Rainbow darter Etheostoma caeruleum 14 Darters Insectivore Moderately intolerant Darter Simple Lithophil Riffles

2 80-014 Johnny darter Etheostoma nigrum 23 Darters Insectivore n/a Darter Pioneering speciesComplex, parental care Both

2 77-008 Green sunfish Lepomis cyanellus 16 Sunfish Insectivore Tolerant Sunfish Pioneering speciesComplex, parental care Pools Centrarchidae

2 54-002 Blackstripe topminnow Fundulus notatus 80 Insectivore Simple, Miscellaneous Pools Cyprinodontidae

2 43-039 Silverjaw minnow Notropis buccata 3 Minnows Insectivore Cyprinidae Pioneering speciesSimple, Miscellaneous Both Cyprinidae

2 43-034 Sand shiner Notropis stramineus 3 Shiners Insectivore Moderately intolerant Cyprinidae Simple, Miscellaneous Both Cyprinidae

2 47-004 Yellow bullhead Ameiurus natalis 1 Catfish, drum Insectivore Tolerant Complex, parental care Pools Ictaluridae

2 43-044 Central stoneroller Campostoma anomalum 7 Minnows Herbivoire Cyprinidae Complex, no parental care Both Cyprinidae

Combined40-016 White sucker Catostomus commersonii 88 Round bodied suckersOmnivor Tolerant White sucker Simple Lithophil Both Catostomidae

Combined43-013 Creek chub Semotilus atromaculatus 85 Minnows Generalized insectivore Tolerant Cyprinidae Pioneering speciesComplex, no parental care Both Cyprinidae

Combined80-014 Johnny darter Etheostoma nigrum 47 Darters Insectivore n/a Darter Pioneering speciesComplex, parental care Both Percidae

Combined80-015 Greenside darter Etheostoma blennoides 1 Darters Insectivore Moderately intolerant Darter Simple Lithophil Riffles Percidae

Combined80-022 Rainbow darter Etheostoma caeruleum 22 Darters Insectivore Moderately intolerant Darter Simple Lithophil Riffles Percidae

Combined77-008 Green sunfish Lepomis cyanellus 55 Sunfish Insectivore Tolerant Sunfish Pioneering speciesComplex, parental care Pools Centrarchidae

Combined40-015 Northern hogsucker Hypentelium migricans 1 Round bodied suckersInsectivore Moderately intolerant Round bodied sucker Simple Lithophil Riffles Catostomidae

Combined77-004 Smallmouth bass Micropterus dolomieux 11 Blackbass, crappieCarnivore Moderately intolerant Sport fish Complex, parental care Pools Centrarchidae

Combined54-002 Blackstripe topminnow Fundulus notatus 124 Insectivore Simple, Miscellaneous Pools Cyprinodontidae

Combined43-032 Spotfin shiner Cyprinella spiloptera 8 Minnows Insectivore Cyprinidae Simple, Miscellaneous Both Cyprinidae

Combined43-044 Central stoneroller Campostoma anomalum 22 Minnows Herbivoire Cyprinidae Complex, no parental care Both Cyprinidae

Combined43-039 Silverjaw minnow Notropis buccata 3 Minnows Insectivore Cyprinidae Pioneering speciesSimple, Miscellaneous Both Cyprinidae

Combined43-034 Sand shiner Notropis stramineus 3 Minnows Insectivore Moderately intolerant Cyprinidae Simple, Miscellaneous Both Cyprinidae

Combined47-004 Yellow bullhead Ameiurus natalis 1 Catfish, drum Insectivore Tolerant Complex, parental care Pools Ictaluridae

Walnut Woods IBI - 2016



Section Category Metric Actual number Score

1 Total species 11 3

1 Darters & sculpins 3 3

1 Headwater species 0 0

1 Minnow species 3 1

1 Sensitive species [A] 4 3

1 % Tolerant (no.) <= 10 0.47 3

1 % Pioneering species 0.43 3

1 % Omnivores 0.15 5

1 % Insectivores 0.62 5

1 Simple Lithophils 4 3

1 % DELT anomalies 0 5

1 Fish numbers [D] >8 sq.mi. 201 3

Section Category Metric Actual number Score

2 Total species 11 3

2 Darters & sculpins 2 3

2 Headwater species 0 0

2 Minnow species 4 3

2 Sensitive species [A] 3 3

2 % Tolerant (no.) <= 10 49.00% 3

2 % Pioneering species 37.00% 3

2 % Omnivores 21.00% 3

2 % Insectivores 51.00% 5

2 Simple Lithophils 2 1

2 % DELT anomalies 0.00% 5

2 Fish numbers [D] >8 sq.mi. 270 3

Section Category Metric Actual number Score

Combined Total species 14 5

Combined Darters & sculpins 3 3

Combined Headwater species 0 0

Combined Minnow species 5 3

Combined Sensitive species [A] 5 5

Combined % Tolerant (no.) <= 10 48.60% 3

Combined % Pioneering species 40.00% 3

Combined % Omnivores 18.00% 3

Combined % Insectivores 56.00% 5

Combined Simple Lithophils 4 3

Combined % DELT anomalies 0.00% 3

Combined Fish numbers [D] >8 sq.mi. 471 3

Fish condition

TOTAL - 41

Species compostition

Trophic compostition

Fish condition

TOTAL - 35

Species compostition

Trophic compostition

TOTAL - 37

Species compostition

Trophic compostition

Fish condition



Section Code Species Ni Pi ln Pi (-) Pi * ln Pi

1 40-016 White sucker 31 0.15422886 -1.86932 0.28830273

1 43-013 Creek chub 25 0.12437811 -2.08443 0.259257349

1 80-014 Johnny darter 24 0.11940299 -2.12525 0.253761323

1 80-015 Greenside darter 1 0.00497512 -5.3033 0.026384602

1 80-022 Rainbow darter 8 0.039801 -3.22386 0.12831297

1 77-008 Green sunfish 39 0.19402985 -1.63974 0.31815914

1 40-015 Northern hogsucker 1 0.00497512 -5.3033 0.026384602

1 77-004 Smallmouth bass 5 0.02487562 -3.69387 0.091887239

1 54-002 Blackstripe topminnow 44 0.21890547 -1.51912 0.332542647

1 43-032 Spotfin shiner 8 0.039801 -3.22386 0.12831297

1 43-044 Central stoneroller 15 0.07462687 -2.59525 0.193675724

Total = 201 H= 2.046981295

Section Code Species Ni Pi ln Pi (-) Pi * ln Pi

2 40-016 White sucker 57 0.21111111 -1.55537 0.328356035

2 43-013 Creek chub 60 0.22222222 -1.50408 0.334239422

2 77-004 Smallmouth bass 6 0.02222222 -3.80666 0.0845925

2 80-022 Rainbow darter 14 0.05185185 -2.95936 0.153448536

2 80-014 Johnny darter 23 0.08518519 -2.46293 0.209804956

2 77-008 Green sunfish 16 0.05925926 -2.82583 0.167456784

2 54-002 Blackstripe topminnow 80 0.2962963 -1.2164 0.360413429

2 43-039 Silverjaw minnow 3 0.01111111 -4.49981 0.049997885

2 43-034 Sand shiner 3 0.01111111 -4.49981 0.049997885

2 47-004 Yellow bullhead 1 0.0037037 -5.59842 0.020734896

2 43-044 Central stoneroller 7 0.02592593 -3.65251 0.094694751

Total = 270 H= 1.853737079

Section Code Species Ni Pi ln Pi (-) Pi * ln Pi

Combo 43-011 White sucker 88 0.18683652 -1.67752 0.313422235

Combo 54-001 Creek chub 85 0.18046709 -1.71221 0.308996988

Combo 77-009 Johnny darter 47 0.09978769 -2.30471 0.229981726

Combo 43-043 Greenside darter 1 0.00212314 -6.15486 0.013067639

Combo 43-044 Rainbow darter 22 0.04670913 -3.06382 0.143108162

Combo 43-001 Green sunfish 55 0.11677282 -2.14752 0.250772548

Combo 80-014 Northern hogsucker 1 0.00212314 -6.15486 0.013067639

Combo 77-006 Smallmouth bass 11 0.02335456 -3.75696 0.087742231

Combo 43-035 Blackstripe topminnow 124 0.26326964 -1.33458 0.351353481

Combo 80-022 Spotfin shiner 8 0.01698514 -4.07542 0.069221513

Combo 77-003 Central stoneroller 22 0.04670913 -3.06382 0.143108162

Combo 43-034 Silverjaw minnow 3 0.00636943 -5.05625 0.032205387

Combo 43-021 Sand shiner 3 0.00636943 -5.05625 0.032205387

Combo 43-032 Yellow bullhead 1 0.00212314 -6.15486 0.013067639

Total= 471 H= 2.001320737

Section Number of Species (N) Shannon Index (H) E= H/ln(N)

1 11 1.94487005 0.81107381

2 11 2.195662097 0.91566222

Combo 14 2.104494149 0.79744162

FISH MEASURE OF EVENNESS

FISH SHANNON DIVERSITY INDEX



 

 

 

 

 

 

 

 

 

APPENDIX F: 
 

Summary of Recent Management Activities 
 













 

 

 

 

 

 

 

APPENDIX G: 
 

Wetland Data Forms 
 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 1 - Forested                                                          Date of Sampling:_10/11/16 

 

Percent Cover of Native Perennial Hydrophytes: 66.5%                         Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                     Tree density: 485 trees/acre 

 

Dominant Species Include:                            

Shrub/tree stratum: Quercus palustris 

Forb stratum: Symphyotrichum laterifolium, Bidens sp., Elymus virginicus 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Symphyotrichum laterifolium (Calico aster) 6 17.5 PE - FACW 

Bidens sp. (Beggar tick) 6 17.5 A- FACW 

Elymus virginicus (Virginia wild rye) 6 17.5 PE - FACW 

Carex lurida (Bottlebrush sedge) 6 17.5 PE- OBL 

Hibiscus moscheutos (Swamo rose mallow) 5 7.5 PE- OBL 

Echinochloa sp. (Barnyard grass) 5 7.5 A- FACW 

Asclepias incarnata (Swamp milkweed) 4 3.25 PE- OBL 

Carex sp. (Sedge) 4 3.25 PE- FACW 

Seteria glauca (Yellow foxtail grass) 4 3.25 A- FAC 

Rumex crispus 3 1.5 PE- FACU 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: saturated    Summer: moist, not saturated 



EMH&T 

Wetland Monitoring Data Form 
 

 

Forestry Measurements 

 

Plot size: 100m2 

Species Height (cm) 0-20 20-40 40-60 60-80 80-100 100+ 

Quercus palustris (Pin oak) 2 4     

Fraxinus pennsylvanica 

(Green ash) 
  1 1   

Quercus bicolor  

(Swamp white oak) 
2 2     

 

Tree Density: 485 Trees per acre 

Average Height: 28.3cm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 2 - Forested                                                          Date of Sampling:_10/11/16 

 

Percent Cover of Native Perennial Hydrophytes: 100%                          Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                     Tree density: 405 trees/acre 

 

Dominant Species Include:                            

Shrub/tree stratum: Quercus bicolor 

Forb stratum: Symphyotrichum laterifolium 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Symphyotrichum laterifolium (Calico aster) 9 82.5 PE - FACW 

Carex vulpinoidea 6 17.5 PE - FACW 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: saturated    Summer: moist, not saturated 

 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

Forestry Measurements 

 

Plot size: 100m2 

Species Height (cm) 0-20 20-40 40-60 60-80 80-100 100-150 150-200 

Quercus palustris (Pin oak) 1 2      

Fraxinus pennsylvanica 

(Green ash) 
 1      

Quercus bicolor  

(Swamp white oak) 
1 1   1 1 1 

Quercus macrocarpa 

(Bur oak) 
 1      

 

Tree Density: 405 Trees per acre 

Average Height: 56.0cm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 3 - Forested                                                          Date of Sampling:_10/11/16 

 

Percent Cover of Native Perennial Hydrophytes: 52.5%                          Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                     Tree density: 647 trees/acre 

 

Dominant Species Include:                            

Shrub/tree stratum: Quercus bicolor 

Forb stratum: Echinochloa muricata, Juncus effusus, Polygonum sp. 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Echinochloa muricata (Rough barnyard grass) 7 37.5 A- FACW 

Juncus effusus (Soft rush) 7 37.5 PE- FACW 

Polygonum sp. (Smartweed) 7 37.5 N/A- FACW 

Hibiscus moscheutos (Swamp rose mallow) 5 7.5 PE- FACW 

Carex sp. (Sedge) 5 7.5 PE- FACW 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: saturated    Summer: moist, not saturated 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

Forestry Measurements 

 

Plot size: 100m2 

Species Height (cm) 0-20 20-40 40-60 60-80 80-100 100-150 150-200 

Quercus palustris (Pin oak) 1 3      

Fraxinus pennsylvanica 

(Green ash) 
   1 1   

Quercus bicolor  

(Swamp white oak) 
4 2      

Quercus macrocarpa 

(Bur oak) 
 1      

Acer saccharinum 

(Silver Maple) 
1 2      

 

Tree Density: 647 Trees per acre 

Average Height: 28.75cm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 4 - Forested                                                          Date of Sampling:_10/11/16 

 

Percent Cover of Native Perennial Hydrophytes: 97.5%                          Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                     Tree density: 9,915 trees/acre 

 

Dominant Species Include:                            

Shrub/tree stratum: Fraxinus pennsylvanica 

Forb stratum: Poa sp. 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Poa sp. (grass) 9 82.5 PE- FACW 

Scirpus cyperinus (Wool grass) 5 7.5 PE- FACW 

Populus deltoides (Eastern cottonwood) 5 7.5 PE- FACW 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: 4 inches    Summer: moist, not saturated 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

Forestry Measurements 

 

Plot size: 100m2 

Species Height (cm) 20-40 40-60 60-80 80-100 100-150 150-200 200+ 

Fraxinus pennsylvanica 

(Green ash) 
    8 14 217 

Populus deltoides  

(Eastern cottonwood) 
      5 

Acer saccharinum 

(Silver Maple) 
      1 

 

Tree Density: 9,915 Trees per acre 

Average Height: 196.1cm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 5 – Non-forested                                                    Date of Sampling:_10/11/16 

 

Percent Cover of Native Perennial Hydrophytes: 90%                             Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                      Tree density: n/a 

 

Dominant Species Include:                            

Shrub/tree stratum: Cephalanthus occidentalis  

Forb stratum: Echinochloa muricata, Hibiscus moscheutos 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Echinochloa muricata (Rough barnyard grass) 7 37.5 A- FACW  

Hibiscus moscheutos (Swamp rose mallow) 7 37.5 PE- FACW 

Cephalanthus occidentalis (Buttonbush) 7 37.5 PE- OBL 

Penthorum sedoides (Ditch stone crop) 5 7.5 PE- OBL 

Asclepias incarnata (Swamp milkweed) 5 7.5 PE- OBL 

Xanthium strumarium (Common cocklebur) 4 3.25 A- FAC 

Cirsium sp. (Thistle) 4 3.25 PE- FACU 

Setaria sp. (Foxtail grass) 4 3.25 N/A 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: saturated    Summer: moist, not saturated 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 6 – Non-forested                                                    Date of Sampling:_10/17/16 

 

Percent Cover of Native Perennial Hydrophytes: 108%                            Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                       Tree density: n/a 

 

Dominant Species Include:                            

Shrub/tree stratum: n/a  

Forb stratum: Scirpus cyperinus, Carex lurida 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Scirpus cyperinus (Wool grass) 7 37.5 PE- FACW 

Carex lurida (Bottlebrush sedge) 7 37.5 PE- FACW 

Juncus effusus (Soft rush) 6 17.5 PE- FACW 

Verbena hastata (Blue vervain) 5 7.5 PE- FACW 

Solidago sp. (Goldenrod) 5 7.5 N/A 

Epilobium coloratum (Purple leaf willow herb) 4 3.25 PE- OBL 

Mimulus ringens (Monkey flower) 4 3.25 PE- OBL 

Symphyotrichum laterifolium (Calico aster) 3 1.5 PE - FACW 

Juncus tenuis (Path rush) 3 1.5 PE-FAC 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: 2 inches    Summer: moist, not saturated 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

 
 

Transect Number: Plot 7 – Forested                                                           Date of Sampling:_10/17/16 

 

Percent Cover of Native Perennial Hydrophytes: 62.5%                           Open Water Extent:   0%       

                                                                             

Invasive plant cover:  0%                                                                       Tree density: 850 per acre 

 

Dominant Species Include:                            

Shrub/tree stratum:  

Forb stratum: Symphyotrichum laterifolium, Bidens sp. 

 

Species Present 
Cover 

Class 
% Cover* Native Wetland Status 

Symphyotrichum laterifolium (Calico aster) 7 37.5 PE - FACW 

Bidens sp. (Beggar’s tick) 7 37.5 A- FACW 

Carex frankii (Frank’s sedge) 6 17.5 PE - FACW 

Carex sp. (Sedge) 5 7.5 PE - FACW 

Seteria sp. (Foxtail grass) 5 7.5 N/A 

* % cover calculated using cover classes and cover class midpoints from Ohio EPA Vegetation Index of Biotic Integrity. 

 

Hydrology:  

Spring: 2 inches    Summer: moist, not saturated 

 

 

 



EMH&T 

Wetland Monitoring Data Form 
 

 

Forestry Measurements 

 

Plot size: 100m2 

Species Height (cm) 0-20 20-40 40-60 60-80 80-100 100-150 150-200 200+ 

Populus deltoides 

(Eastern cottonwood) 
   1 1 1 1 3 

Quercus palustris (Pin 

oak) 
1 2       

Quercus bicolor  

(Swamp white oak) 
2        

Quercus macrocarpa 

(Bur oak) 
4        

Acer saccharinum 

(Silver Maple) 
3  2      

 

Tree Density: 850 Trees per acre 

Average Height: 62.8cm 
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Forested VIBI Data Forms 
 



Walnut Woods Forested VIBI Plot

Site Name:

County: Franklin

Collector(s):

Phone number: email address:

VIBI FQ

Statewide ACOE Region Statewide  ACOE Region  Metric Score

Monitor Event 2nd Carex 6 6 10 10 NA

Total Modules 10 Cyperaceae 11 11 NA NA NA

Intensive Modules 4 Dicot 26 26 10 10 NA

Plot Congituration VIBI-Std (2x5) Shade 5 5 NA NA NA

Area (ha) 0.10 Shrub 2 2 3 3 NA

Latitude Hydrophyte 39 39 10 10 NA

Longitude Seedless Vascular Plant 0 0 NA NA NA

Centerline Annual/Perennial ratio 0.48 0.48 0 0 NA

Army Corp Region MW FQAI 17.39 17.39 7 7 18.49

Plant Community Information Weighted C of C 2.94 2.94 NA NA 24.47

VEG Class EMERGENT %bryophyte 0.11% 0.11% NA NA NA

1st Plant Community %hydrophyte 94.52% 94.52% NA NA NA

Veg. Group Wet meadow %sensitive 1.39% 1.39% 0 0 NA

Veg. Modifier %tolerant 35.57% 35.57% 7 7 NA

Other %invasive graminoids 0.43% 0.43% 10 10 NA

2nd Plant Community Pole timber (small tree) 0.00 0.00 NA NA NA

VEG Class Subcanopy IV 0.00 0.00 NA NA NA

Canopy IV 0.80 0.80 NA NA NA

Veg. Group Biomass 244 244 7 7 NA

Veg. Modifier %unvegetated NA NA NA NA NA

Other

HGM Information stems/ha wetland trees 5370.00 5370.00

Primary HGM Class DEPRESSION stems/ha wetland shrubs 80.00 80.00

Sub class Suface water %buttonbush 1.18% 1.18%

Secondary HGM Class %perennial native hydrophytes 89.76% 89.81%

Sub class %perennial native 89.81% 89.81%

Sub or Super Sample NO %perennial 91.86% 91.86%

% Sub or Super Sample 100% %adventives 1.30% 1.30%

Total plot canopy closure % %open water 0.00% 0.00%

Total plot herbaceous cover % %unvegetated open water 0.00% 0.00%

%bare ground 2.83% 2.83%

Wetness Index 0.90 0.90

64 64 43
Average %Cover of Plot: 233.87%

VIBI Total Score:

* If Average %Cover is  < 75% then Weight CofC VIBI FQ Metric Score is proportioned.

VIBI - Metric ScoreValue

Site Information
Site Code:

Sampling date(s): 7/20/2016

Walnut Woods Plot 2

Stephen Bailey, Melissa Benoit, Christine Rahtz Affiliation: EMH&T

sbailey@emht.com614-775-4522

General Plot Information

VIBI Calculation Summary InformationPlot Information

Informational Parameters

Metric

Create Summary Report



Walnut Woods Forested VIBI Plot

Species Common Name CofC Tolerance Nativity Form Shade Type Habit Relative Cover Weighted CofC

Abutilon theophrasti VELVETLEAF 0 tolerant adventive forb advent UPL AN 0.0005 0

Acer negundo BOX ELDER 3 midrange native tree tree FAC+ W 0.0005 0.001603489

Acer saccharinum SILVER MAPLE 3 midrange native tree tree FACW W 0.0000 9.62094E-05

Alisma subcordatum SOUTHERN WATER-PLANTAIN 2 tolerant native forb full OBL PE 0.1229 0.245868343

Ammannia coccinea LONG-LEAVED TOOTH-CUP 7 sensitive native forb full OBL AN 0.0016 0.011224424

Apocynum cannabinum INDIAN HEMP 1 tolerant native forb full FACU PE 0.0005 0.000534496

Asclepias incarnata SWAMP MILKWEED 4 midrange native forb full OBL PE 0.0000 4.27597E-05

Aster lateriflorus CALICO ASTER 2 tolerant native forb shade FACW- PE 0.0534 0.106899279

Aster sp. ASTER -1 tolerant 0 forb ND ND PE 0.0118

Bidens frondosa DEVIL'S BEGGAR'S-TICK 2 tolerant native forb full FACW AN 0.0000 2.13799E-05

Carex annectens YELLOW FOX SEDGE 3 midrange native sedge full FACW PE 0.0016 0.004810468

Carex comosa BEARDED SEDGE 2 tolerant native sedge full OBL PE 0.0203 0.040621726

Carex lupulina HOP SEDGE 3 midrange native sedge full OBL PE 0.1149 0.344750176

Carex lurida BOTTLEBRUSH SEDGE 3 midrange native sedge full OBL PE 0.0005 0.001635559

Carex scoparia POINTED BROOM SEDGE 3 midrange native sedge full FACW PE 0.0005 0.001603489

Carex sp. SEDGE -1 tolerant 0 sedge ND ND PE 0.0005

Carex tribuloides BLUNT BROOM SEDGE 4 midrange native sedge partial FACW+ PE 0.0037 0.014965899

Cephalanthus occidentalis BUTTONBUSH 6 sensitive native shrub full OBL W 0.0118 0.070553524

Chenopodium album LAMB'S-QUARTERS 0 tolerant adventive forb advent FACU+ AN 0.0005 0

Cirsium arvense CANADA THISTLE 0 tolerant adventive forb advent FACU PE 0.0000 0

Convolvulus arvensis FIELD BINDWEED 0 tolerant adventive forb advent (UPL) PE 0.0000 0

Cornus amomum SILKY DOGWOOD 2 tolerant native shrub full FACW W 0.0021 0.004275971

Echinochloa muricata ROUGH BARNYARD GRASS 3 midrange native grass full FACW+ AN 0.0412 0.123500738

Eleocharis obtusa BLUNT SPIKE-RUSH 1 tolerant native sedge full OBL AN 0.0139 0.013896906

Eleocharis palustris SMALL'S SPIKE-RUSH 5 midrange native sedge full OBL PE 0.0401 0.200436149

Euphorbia maculata SPOTTED SPURGE 0 tolerant native forb full FACU- AN 0.0000 0

Euphorbia sp. SPURGE -1 tolerant 0 forb ND ND ND 0.0000

Fraxinus pennsylvanica GREEN ASH 3 midrange native tree tree FACW W 0.1791 0.537168879

Fraxinus pennsylvanica GREEN ASH 3 midrange native tree tree FACW W 0.0000 0

Fraxinus sp. ASH -1 tolerant 0 tree tree ND W 0.0000

Helenium autumnale COMMON SNEEZEWEED 4 midrange native forb full FACW+ PE 0.0005 0.002137986

Hibiscus moscheutos SWAMP ROSE-MALLOW 4 midrange native forb full OBL PE 0.0000 8.55194E-05

Hibiscus trionum FLOWER-OF-AN-HOUR 0 tolerant adventive forb advent (UPL) AN 0.0005 0

Iris versicolor NORTHERN BLUE FLAG 6 sensitive native forb partial OBL PE 0.0005 0.003206978

Juncus effusus SOFT RUSH 1 tolerant native forb full FACW+ PE 0.0160 0.016034892

Lactuca canadensis WILD LETTUCE 1 tolerant native forb partial FACU- BI 0.0000 1.06899E-05

Lindernia dubia FALSE PIMPERNEL 2 tolerant native forb full OBL AN 0.0005 0.001068993

Ludwigia palustris WATER-PURSLANE 3 midrange native forb full OBL AN 0.0054 0.016099031

Moss sp. ND -1 tolerant adventive bryo bryo ND BR 0.0011

Penthorum sedoides DITCH-STONECROP 2 tolerant native forb full OBL PE 0.0321 0.064139568

Phalaris arundinacea REED CANARY GRASS 0 tolerant native grass full FACW+ PE 0.0005 0

Polygonum pensylvanicum PINKWEED 0 tolerant native forb full FACW AN 0.0080 0

Polygonum persicaria LADY'S THUMB 0 tolerant adventive forb advent FACW AN 0.0021 0

Polygonum sp. KNOTWEED -1 tolerant 0 ND ND ND ND 0.0016

Populus deltoides EASTERN COTTONWOOD 3 midrange native tree tree FAC W 0.0225 0.067378616

Portulaca oleracea COMMON PURSLANE 0 tolerant adventive forb advent FAC AN 0.0000 0



Walnut Woods Forested VIBI Plot

Potamogeton nodosus LONG-LEAVED PONDWEED 3 midrange native forb full OBL PE 0.0005 0.001603489

Quercus bicolor SWAMP WHITE OAK 7 sensitive native tree tree FACW+ W 0.0000 0.000149659

Quercus palustris PIN OAK 5 midrange native tree tree FACW W 0.0000 0.000213799

Rorippa palustris YELLOW CRESS 2 tolerant native forb full OBL AN 0.0000 4.27597E-05

Rumex crispus CURLY DOCK 0 tolerant adventive forb advent FACU PE 0.0000 0

Salix nigra BLACK WILLOW 2 tolerant native tree tree FACW+ W 0.0016 0.003206978

Schoenoplectus mucronatus RICEFIELD BULRUSH 0 tolerant adventive sedge advent OBL PE 0.0000 0

Schoenoplectus pungens THREE-SQUARE 5 midrange native sedge full FACW+ PE 0.1037 0.518514955

Schoenoplectus tabernaemontani SOFT-STEMMED BULRUSH 2 tolerant native sedge full OBL PE 0.0043 0.008551942

Scirpus cyperinus WOOL-GRASS 1 tolerant native sedge full FACW+ PE 0.0481 0.048104676

Scirpus sp. ND -1 tolerant 0 sedge ND ND PE 0.0043

Sparganium eurycarpum GIANT BUR-REED 4 midrange native forb full OBL PE 0.1155 0.461804887

Typha x glauca HYBRID CAT-TAIL 0 tolerant adventive forb advent OBL PE 0.0038 0

Ulmus sp. ND -1 tolerant 0 ND ND ND W 0.0000

Verbena hastata BLUE VERVAIN 4 midrange native forb full FACW+ PE 0.0000 4.27597E-05

Vitis riparia RIVERBANK GRAPE 3 midrange native vine partial FACW W 0.0000 3.20698E-05

Xanthium strumarium COMMON COCKLEBUR 0 tolerant adventive forb advent FAC AN 0.0043 0



Walnut Woods Forested VIBI Plot

Residual

Corner Corner Corner Corner Corner Corner Corner Corner Corner Corner

2 4 2 4 2 4 2 4

species Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Cover Class

%open water 1 0 1 0 1 0 1 0 1

%unvegetated open water 1 0 1 0 1 0 1 0 1

%bare ground 1 3 1 0 1 4 1 4 1

%litter cover 1 2 1 2 1 2 1 3 1

Carex lupulina 4 4 4 1 4 4 10 1 4

Fraxinus pennsylvanica 4 2 5 2 4 7 3 9 3 2 7

Aster lateriflorus 4 2 7 2 3 3 3 4 3 2 5

Echinochloa muricata 4 4 6 4 4 4 4 1 4 2 6

Aster sp. 4 5 4 1 4 1 4

Rorippa palustris 4 1 1 2 1

Alisma subcordatum 3 3 7 4 2 8 4 3 5 2 2 5

Polygonum pensylvanicum 3 4 4 3 1 2 4 4

Ludwigia palustris 3 3 4 3 3 1 4 1 2 3

Eleocharis obtusa 4 4 3 4 5 3 3 2 2 4

Penthorum sedoides 2 3 3 3 3 6 4 4 4 2 5

Asclepias incarnata 2 1

Hibiscus trionum 1 2 1 2 2

Portulaca oleracea 2 3 1 3 1

Hibiscus moscheutos 3 1 2 1

Juncus effusus 2 4 2 5 1 2 2 4

Xanthium strumarium 2 2 2 2 1 2 2 1 4 4

Quercus palustris 2 1 3 1 1 1 1 1

Euphorbia sp. 2 1 1 1

Scirpus sp. 1 2 3 1 4 4

Abutilon theophrasti 1 2 2 1 3 4

Cirsium arvense 1 1

Scirpus cyperinus 1 5 3 2 7

Populus deltoides 1 4 2 1 4 6

Acer saccharinum 1 1 1 1 2 1

Carex tribuloides 1 3 1 2 1 3

Phalaris arundinacea 1 2 2 1

Cornus amomum 1 3 1 2

Polygonum persicaria 1 2 1 1 4 3

Acer negundo 1 2

Carex lurida 1 1 1 2

Rumex crispus 1 1 1 1

Quercus bicolor 1 1 1 1

Moss sp. 1 2 2 4 2

Schoenoplectus pungens 3 1 4 10

Sparganium eurycarpum 2 4 2 1 5 4 10

Carex sp. 2 2

Polygonum sp. 4 1 3 1 2 3

Carex comosa 2 3 1 6

Potamogeton nodosus 3 2

Ammannia coccinea 2 3

Bidens frondosa 2 1

Lindernia dubia 2 2

Eleocharis palustris 2 7

Schoenoplectus tabernaemontani 1 2 2 4

Cephalanthus occidentalis 1 5 1 4

Typha x glauca 1 1 1 4

Chenopodium album 2 2

Salix nigra 1 3

Ulmus sp. 1 1

Apocynum cannabinum 1 2

Carex annectens 1 3

Schoenoplectus mucronatus 1 1

Carex scoparia 1 2

Iris versicolor 2

Vitis riparia 1

Helenium autumnale 2

Convolvulus arvensis 1

Verbena hastata 1

Lactuca canadensis 1

Euphorbia maculata 1

42745.54345

ModuleModule Module

8 9

Module

2

Module

3
Togg



Walnut Woods Forested VIBI Plot

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

mod # Veg Species %sub clump 0-<1 1-<2.5 2.5-<5 5-<10 10 - <15 15 - <20 20 - <25 25 - <30 30 - <35 35 - <40 >40-1 >40-2 >40-3 >40-4 >40-5 >40-6 >40-7 >40-8 >40-9 >40-10

1 Fraxinus pennsylvanica 1.00 3

1 Cephalanthus occidentalis 1.00 1

2 Fraxinus pennsylvanica 1.00 17 3

2 Populus deltoides 1.00 2

2 Cornus amomum 1.00 1

2 Acer negundo 1.00 1

3 Acer saccharinum 1.00 2

3 Fraxinus pennsylvanica 1.00 100 100

4 Fraxinus pennsylvanica 1.00 59

4 Acer negundo 1.00 1

4 Cephalanthus occidentalis 1.00 2

4 Populus deltoides 1.00 4

5 Fraxinus pennsylvanica 1.00 4

5 Cephalanthus occidentalis 1.00 1

6 Fraxinus pennsylvanica 1.00 1

7 Cephalanthus occidentalis 1.00 1

7 Fraxinus pennsylvanica 1.00 52 5

8 Cephalanthus occidentalis 1.00 1

8 Populus deltoides 1.00 27

8 Fraxinus pennsylvanica 1.00 100 11

9 Populus deltoides 1.00 2

9 Cephalanthus occidentalis 1.00 1

9 Fraxinus pennsylvanica 1.00 42

10 Fraxinus pennsylvanica 1.00 1

1.00

size class (cm) woody stems >1m tall



Walnut Woods Forested VIBI Plot

YES

0.1

Module Corner Sample Number

Area Sample 

(m2)

Weight w/bag 

(g) Bag Weight (g)

Actual or 

Derived Net Weight (g) g/m2

2 1 1 0.1 23 8 A 15.0 150

2 3 2 0.1 21 8 A 13.0 130

3 1 3 0.1 36 8 A 28.0 280

3 3 4 0.1 14 8 A 6.0 60

8 1 5 0.1 44 8 A 36.0 360

8 3 6 0.1 31 8 A 23.0 230

9 1 7 0.1 20 8 A 12.0 120

9 3 8 0.1 70 8 A 62.0 620

9 0.1 A 0.0 ND

10 0.1 A 0.0 ND

Bio Mass Collected

Sample Area (m^2)



 

 

 

 

 

 

 

 

 

APPENDIX I: 
 

Non-forested VIBI Data Forms 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 



Walnut Woods Non-forested VIBI Plot

Site Name:

County: Franklin

Collector(s):

Phone number: email address:

VIBI FQ

Statewide ACOE Region Statewide  ACOE Region  Metric Score

Monitor Event 2nd Carex 6 6 10 10 NA

Total Modules 10 Cyperaceae 11 11 NA NA NA

Intensive Modules 4 Dicot 28 28 10 10 NA

Plot Congituration VIBI-Std (2x5) Shade 4 4 NA NA NA

Area (ha) 0.10 Shrub 6 6 10 10 NA

Latitude Hydrophyte 43 44 10 10 NA

Longitude Seedless Vascular Plant 0 0 NA NA NA

Centerline Annual/Perennial ratio 0.26 0.26 7 7 NA

Army Corp Region MW FQAI 20.18 20.18 7 7 25.45

Plant Community Information Weighted C of C 2.63 2.63 NA NA 21.90

VEG Class EMERGENT %bryophyte 0.00% 0.00% NA NA NA

1st Plant Community %hydrophyte 86.65% 86.73% NA NA NA

Veg. Group Wet meadow %sensitive 1.78% 1.78% 0 0 NA

Veg. Modifier %tolerant 38.22% 38.22% 7 7 NA

Other %invasive graminoids 0.00% 0.00% 10 10 NA

2nd Plant Community Pole timber (small tree) 0.00 0.00 NA NA NA

VEG Class Subcanopy IV 0.00 0.00 NA NA NA

Canopy IV 0.17 0.17 NA NA NA

Veg. Group Biomass 299 299 7 7 NA

Veg. Modifier %unvegetated NA NA NA NA NA

Other

HGM Information stems/ha wetland trees 40.00 40.00

Primary HGM Class DEPRESSION stems/ha wetland shrubs 630.00 630.00

Sub class Suface water %buttonbush 0.54% 0.54%

Secondary HGM Class %perennial native hydrophytes 68.75% 69.53%

Sub class %perennial native 69.53% 69.53%

Sub or Super Sample NO %perennial 75.12% 75.12%

% Sub or Super Sample 100% %adventives 3.89% 3.89%

Total plot canopy closure % %open water 0.00% 0.00%

Total plot herbaceous cover % %unvegetated open water 0.00% 0.00%

%bare ground 2.00% 2.00%

Wetness Index 0.84 0.84

78 78 47
Average %Cover of Plot: 161.35%

VIBI Total Score:

* If Average %Cover is  < 75% then Weight CofC VIBI FQ Metric Score is proportioned.

VIBI - Metric ScoreValue

Site Information
Site Code:

Sampling date(s): 7/20/2016

Walnut Woods- Plot 1

Stephen Bailey, Melissa Benoit, Christine Rahtz Affiliation: EMH&T

sbailey@emht.com614-775-4522

General Plot Information

VIBI Calculation Summary InformationPlot Information

Informational Parameters

Metric

Create Summary Report



Walnut Woods Non-forested VIBI Plot

Residual

Corner Corner Corner Corner Corner Corner Corner Corner Corner Corner

2 4 2 4 2 4 2 4

species Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Level Level

Cover 

Class Cover Class

%open water 1 0 1 0 1 0 1 0 1

%unvegetated open water 1 0 1 0 1 0 1 0 1

%bare ground 1 3 1 4 1 3 1 3 1

%litter cover 1 3 1 3 1 3 1 3 1

Echinochloa muricata 4 7 4 1 7 4 4 6 4 3

Penthorum sedoides 4 4 6 1 3 4 2 3 4 3 4

Asclepias incarnata 4 4 5 4 4 4 4 2 8 4 4 9

Eleocharis obtusa 4 4 4 1 3 2 4 3 4 4

Scirpus sp. 4 3 3 3 4 4 4 4 5

Aster lateriflorus 4 4 4 4 4 3 3 3 5 3 4 6

Bidens frondosa 3 4 2 3 1 3 3 4 3 4 4 5

Phyla lanceolata 3 4 1 5 3 4 1 2

Alisma subcordatum 3 4 4 3 2 2 3 2 3 4 3 6

Scirpus cyperinus 2 4 3 5 1 2 2 1 4

Eleocharis palustris 2 3

Leersia oryzoides 2 3 5 3 2 2 3 4 4 2 3 3

Helenium autumnale 2 2 2 4 3 2 5 2 3

Rumex crispus 2 2 2 3 1 2 6 2 2 3

Euphorbia sp. 2 1 4 1

Carex scoparia 2 4 3 2 4 5 2 4 5 4 6

Carex tribuloides 2 4 4 2 3 5 2 2 4 4 6

Lycopus americanus 2 2 3 1 1 2 1

Salix exigua 4 5 2 6

Juncus effusus 3 4 3 3 4 2 2

Carex annectens 3 4 3 4 2 2 3 5 2 2

Carex lupulina 2 6 1 2

Hibiscus moscheutos 1 1 3 3 2 2 2 1 1

Cornus sericea 1 1 1 1

Cephalanthus occidentalis 1 4

Iris versicolor 1 4 1 4

Xanthium strumarium 1 1 1 1 2 1

Polygonum hydropiperoides 1 2

Mimulus ringens 1 2 1 1

Carex lurida 1 2 3 3 1 3

Quercus bicolor 1 1 1 1

Carex frankii 1 1 2 1 2

Abutilon theophrasti 1 1 1 2 4 2 2 1 2

Verbena hastata 1 1 1 1

Polygonum sp. 4 7 4 4 2

Acer saccharinum 2 1 2 2 1

Convolvulus arvensis 2 1 1 2

Elymus virginicus 3 1 2 1 1

Quercus palustris 2 1 2 1

Ludwigia palustris 1 1 4 1

Typha sp. 1 1

Morus alba 2 1

Setaria glauca 2 1

Polygonum persicaria 2 1 4 1 4

Eclipta prostrata 2 2

Apocynum cannabinum 1 3 1 4

Salix sericea 1 2

Cornus amomum 1 1

Viburnum dentatum 1 3

Eupatorium maculatum 1 2

Salix amygdaloides 2 4

Juncus torreyi 1

Schoenoplectus tabernaemontani 1

Typha x glauca 1

Salix discolor 1

Solanum dulcamara 1

Schoenoplectus pungens 2

Sparganium eurycarpum 2

Fraxinus pennsylvanica 1

Populus deltoides 1

42745.59025

ModuleModule Module

8 9
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Walnut Woods Non-forested VIBI Plot

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

mod # Veg Species %sub clump 0-<1 1-<2.5 2.5-<5 5-<10 10 - <15 15 - <20 20 - <25 25 - <30 30 - <35 35 - <40 >40-1 >40-2 >40-3 >40-4 >40-5 >40-6 >40-7 >40-8 >40-9 >40-10

1 Salix discolor 1.00 1

2 Salix exigua 1.00 5

4 Cephalanthus occidentalis 1.00 1

4 Populus deltoides 1.00 1

5 Cornus amomum 1.00 1

5 Salix discolor 1.00 1

5 Cephalanthus occidentalis 1.00 1

6 Populus deltoides 1.00 1

7 Fraxinus pennsylvanica 1.00 1

7 Salix exigua 1.00 1

8 Salix exigua 1.00 51

8 Viburnum dentatum 1.00 1

9 Salix amygdaloides 1.00 1

size class (cm) woody stems >1m tall



Walnut Woods Non-forested VIBI Plot

YES

0.1

Module Corner Sample Number

Area Sample 

(m2)

Weight w/bag 

(g) Bag Weight (g)

Actual or 

Derived Net Weight (g) g/m2

2 1 1 0.1 24 8 A 16.0 160

2 3 2 0.1 74 8 A 66.0 660

3 1 3 0.1 44 8 A 36.0 360

3 3 4 0.1 23 8 A 15.0 150

8 1 5 0.1 19 8 A 11.0 110

8 3 6 0.1 43 8 A 35.0 350

9 1 7 0.1 25 8 A 17.0 170

9 3 8 0.1 51 8 A 43.0 430

9 0.1 A 0.0 ND

10 0.1 A 0.0 ND

Bio Mass Collected

Sample Area (m^2)



Walnut Woods Non-forested VIBI Plot

Species Common Name CofC Tolerance Nativity Form Shade Type Habit Relative Cover Weighted CofC

Abutilon theophrasti VELVETLEAF 0 tolerant adventive forb advent UPL AN 0.0023 0

Acer saccharinum SILVER MAPLE 3 midrange native tree tree FACW W 0.0000 9.29656E-05

Alisma subcordatum SOUTHERN WATER-PLANTAIN 2 tolerant native forb full OBL PE 0.0356 0.071273629

Apocynum cannabinum INDIAN HEMP 1 tolerant native forb full FACU PE 0.0077 0.007747134

Asclepias incarnata SWAMP MILKWEED 4 midrange native forb full OBL PE 0.2456 0.982336535

Aster lateriflorus CALICO ASTER 2 tolerant native forb shade FACW- PE 0.0465 0.092965603

Bidens frondosa DEVIL'S BEGGAR'S-TICK 2 tolerant native forb full FACW AN 0.0170 0.034087388

Carex annectens YELLOW FOX SEDGE 3 midrange native sedge full FACW PE 0.0186 0.055779362

Carex frankii FRANK'S SEDGE 2 tolerant native sedge full OBL PE 0.0008 0.001580415

Carex lupulina HOP SEDGE 3 midrange native sedge full OBL PE 0.0279 0.083669042

Carex lurida BOTTLEBRUSH SEDGE 3 midrange native sedge full OBL PE 0.0054 0.01626898

Carex scoparia POINTED BROOM SEDGE 3 midrange native sedge full FACW PE 0.0527 0.158041525

Carex tribuloides BLUNT BROOM SEDGE 4 midrange native sedge partial FACW+ PE 0.0496 0.198326619

Cephalanthus occidentalis BUTTONBUSH 6 sensitive native shrub full OBL W 0.0054 0.032537961

Convolvulus arvensis FIELD BINDWEED 0 tolerant adventive forb advent (UPL) PE 0.0008 0

Cornus amomum SILKY DOGWOOD 2 tolerant native shrub full FACW W 0.0000 3.09885E-05

Cornus sericea RED-OSIER DOGWOOD 3 midrange native shrub full FACW+ W 0.0000 9.29656E-05

Echinochloa muricata ROUGH BARNYARD GRASS 3 midrange native grass full FACW+ AN 0.1456 0.436938333

Eclipta prostrata YERBA-DE-TAJO 3 midrange native forb full FAC AN 0.0008 0.00232414

Eleocharis obtusa BLUNT SPIKE-RUSH 1 tolerant native sedge full OBL AN 0.0186 0.018593121

Eleocharis palustris SMALL'S SPIKE-RUSH 5 midrange native sedge full OBL PE 0.0023 0.0116207

Elymus virginicus VIRGINIA WILD RYE 3 midrange native grass partial FACW- PE 0.0000 9.29656E-05

Eupatorium maculatum SPOTTED JOE-PYE WEED 6 sensitive native forb full FACW PE 0.0008 0.00464828

Euphorbia sp. SPURGE -1 tolerant 0 forb ND ND ND 0.0000

Fraxinus pennsylvanica GREEN ASH 3 midrange native tree tree FACW W 0.0000 4.64828E-05

Helenium autumnale COMMON SNEEZEWEED 4 midrange native forb full FACW+ PE 0.0170 0.068174775

Hibiscus moscheutos SWAMP ROSE-MALLOW 4 midrange native forb full OBL PE 0.0016 0.006321661

Iris versicolor NORTHERN BLUE FLAG 6 sensitive native forb partial OBL PE 0.0108 0.065075922

Juncus effusus SOFT RUSH 1 tolerant native forb full FACW+ PE 0.0116 0.0116207

Juncus torreyi TORREY'S RUSH 3 midrange native forb full FACW PE 0.0000 4.64828E-05

Leersia oryzoides RICE CUT GRASS 1 tolerant native grass full OBL PE 0.0201 0.020142547

Ludwigia palustris WATER-PURSLANE 3 midrange native forb full OBL AN 0.0000 9.29656E-05

Lycopus americanus AMERICAN WATER-HOREHOUND 3 midrange native forb full OBL PE 0.0008 0.002417106

Mimulus ringens COMMON MONKEY-FLOWER 4 midrange native forb full OBL PE 0.0008 0.00316083

Morus alba WHITE MULBERRY 0 tolerant adventive tree advent UPL W 0.0000 0

Penthorum sedoides DITCH-STONECROP 2 tolerant native forb full OBL PE 0.0372 0.074372482

Phyla lanceolata FOG-FRUIT 3 midrange native forb full OBL PE 0.0232 0.069724202

Polygonum hydropiperoides MILD WATER-PEPPER 6 sensitive native forb full OBL PE 0.0008 0.00464828

Polygonum persicaria LADY'S THUMB 0 tolerant adventive forb advent FACW AN 0.0054 0

Polygonum sp. KNOTWEED -1 tolerant 0 ND ND ND ND 0.0589

Populus deltoides EASTERN COTTONWOOD 3 midrange native tree tree FAC W 0.0000 4.64828E-05

Quercus bicolor SWAMP WHITE OAK 7 sensitive native tree tree FACW+ W 0.0000 0.00021692

Quercus palustris PIN OAK 5 midrange native tree tree FACW W 0.0000 0.000154943

Rumex crispus CURLY DOCK 0 tolerant adventive forb advent FACU PE 0.0302 0

Salix amygdaloides PEACH-LEAF WILLOW 3 midrange native tree full FACW W 0.0054 0.01626898

Salix discolor PUSSY WILLOW 3 midrange native shrub full FACW W 0.0000 4.64828E-05

Salix exigua SANDBAR WILLOW 1 tolerant native shrub full OBL W 0.0387 0.038735668

Salix sericea SILKY WILLOW 4 midrange native shrub full OBL W 0.0008 0.003098853

Schoenoplectus pungens THREE-SQUARE 5 midrange native sedge full FACW+ PE 0.0008 0.003873567

Schoenoplectus tabernaemontani SOFT-STEMMED BULRUSH 2 tolerant native sedge full OBL PE 0.0000 3.09885E-05

Scirpus cyperinus WOOL-GRASS 1 tolerant native sedge full FACW+ PE 0.0232 0.023241401

Scirpus sp. ND -1 tolerant 0 sedge ND ND PE 0.0248

Setaria glauca YELLOW FOXTAIL GRASS 0 tolerant adventive grass advent FAC AN 0.0000 0

Solanum dulcamara BITTERSWEET NIGHTSHADE 0 tolerant adventive vine advent FAC- PE 0.0000 0

Sparganium eurycarpum GIANT BUR-REED 4 midrange native forb full OBL PE 0.0008 0.003098853

Typha sp. ND -1 tolerant 0 forb ND OBL PE 0.0000

Typha x glauca HYBRID CAT-TAIL 0 tolerant adventive forb advent OBL PE 0.0000 0

Verbena hastata BLUE VERVAIN 4 midrange native forb full FACW+ PE 0.0000 0.000123954

Viburnum dentatum ARROW-WOOD 2 tolerant native shrub full FAC W 0.0023 0.00464828

Xanthium strumarium COMMON COCKLEBUR 0 tolerant adventive forb advent FAC AN 0.0000 0



 

 

 
 
 
 
 
 
 
 
 
 

EXHIBITS 





¬!

¬!

¬!¬!

¬! ¬!

¬!

Transect 7 (Pool)Transect 6 (Riffle)

Transect 5 (Pool)
Transect 4 (Riffle)

Transect 8 (Riffle)
Transect 3 (Pool)

Transect 1 (Pool)
Transect 2 (Riffle)

ICI/QHEI-SECTION 2
IBI-SECTION 1 (Terminus)

IBI-SECTION 2 (Terminus)

ICI/QHEI-SECTION 1 (Terminus)
plot 7

plot 6plot 5

plot 4 plot 3

plot 1
plot 2

SOMERSET TOWNSHIP, BELMONT COUNTY, OHIO
Walnut Woods 

Mitigation Overview Map
Exhibit 2 ¹

0 300 600150
Feet

Aerial - OSIP, 2013

SCALE: 1" = 300'

Pa
th:

 J:
\20

11
04

96
\G

IS\
Ex

hib
it 2

 - M
itig

ati
on

 O
ve

rvi
ew

 M
ap

.m
xd

Legend
Environmental Covenant
Wetland

¬! Wetland Vegetation Plots
Proposed Forested Wetland (8.27 Acres)
Proposed Non-Forested Wetland (8.20 Acres)
Stream
Transect

? ICI/QHEI













1
" 

=
 1

0
0

'

GRAPHIC SCALE

0 50 100 200

1 inch = 100 feet

06/08

W
E

T
L

A
N

D
 P

L
A

N
 V

I
E

W

(6
1
4
) 

8
9
1
-0

7
0
0

(6
1
4
) 

8
9
5
-6

2
0
8
 F

A
X

: 

W
E

S
T

E
R

V
IL

L
E

, 
O

H
  

4
3
0
8
1
-1

1
8
1

1
0
6
9
 W

E
S

T
 M

A
IN

 S
T

R
E

E
T

,

C
O

L
U

M
B

U
S

 A
N

D
 F

R
A

N
K

L
IN

C
O

U
N

T
Y

 M
E

T
R

O
 P

A
R

K
S

C
O

L
U

M
B

U
S

 A
N

D
 F

R
A

N
K

L
I
N

 C
O

U
N

T
Y

 M
E

T
R

O
 P

A
R

K
S

T
H

E
 F

O
R

M
E

R
 E

A
S

T
S

I
D

E
 N

U
R

S
E

R
Y

 S
I
T

E

A
T

W
E

T
L

A
N

D
 A

N
D

 S
T

R
E

A
M

 A
S

-B
U

I
L

T
 P

L
A

N

180-000310

COLUMBUS AND

FRANKLIN COUNTY

METRO PARKS

180-000310

COLUMBUS AND

FRANKLIN COUNTY

METRO PARKS

2
0
1
1
-0

4
9
6

D
e
c
e
m

b
e
r,

 2
0
1
1

R
E

V
IS

IO
N

S

J
A

C







 

 

 

Exhibit 3b 











SOMERSET TOWNSHIP, BELMONT COUNTY, OHIO
Walnut Woods 

Invasive Plant Distribution
Exhibit 6 ¹

0 330 660165
Feet

Aerial - OSIP, 2013

SCALE: 1" = 300'

Pa
th:

 J:
\20

11
04

96
\G

IS\
Ex

hib
it 6

 - I
nv

as
ive

 P
lan

t D
ist

rib
uti

on
.m

xd

Legend
Environmental Covenant
Invasive Plants (Wetland) (3.21 Acres)
Invasive Plants (Stream) (0.62 Acre)
Wetland



 

 

 
 
 
 
 
 
 
 
 

FIXED STATION PHOTOGRAPHS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Photographs 1 and 2 
 

Comparing downstream terminus in Years 2 and 5 of stream restoration, facing south 
along riparian corridor. 

 
 

 
 (EMH&T, 8/15/12) 

 
 

 
(EMH&T, 9/28/16) 

 



 

 
Photographs 3 and 4 

 

Comparing riparian corridor in Years 2 and 5 of relocated stream, facing north. 
 

 
(EMH&T, 8/15/12) 

 
 

 
 (EMH&T, 9/28/16) 

 
 
 



 

 
Photographs 5 and 6 

 
Comparing upstream terminus of stream restoration in Years 2 and 5, facing north along 

riparian corridor.  Picture taken at the tie-in with MetroParks stream restoration project 
 
 

 
(EMH&T, 8/15/12) 

 
 

 
(EMH&T, 7/31/16) 



 

 
Photographs 7 and 8 

 
Tie-in of CRAA and MetroParks stream restoration projects comparing views of Years 2 

and 5.  Picture taken facing south toward the Metroparks restoration stream and 
corridor.   

 

 
 (EMH&T, 8/15/12) 

 
 

 
(EMH&T, 10/11/16) 

 



 

 
 

 
Photograph 9 

  View of treated reed canary grass within stream corridor 
(EMH&T, 7/31/16) 

 
 

 
Photograph 10 

  View of typical downstream reach 
(EMH&T, 7/31/16) 



 

 
 

 
Photograph 11  

View of beaver dam prior to removal 
 (EMH&T, 12/14/15) 

 
 

 
Photograph 12  

View of beaver dam immediately after dam removal 
(EMH&T, 12/14/15) 



 

 

 
Photograph 13  

View of dramatically reduced water level in stream following dam removal 
(EMH&T, 12/14/15) 

 

 
Photograph 14 

View of submerged hester dendy substrates in running water 
(EMH&T, 6/8/16) 

 
 



 

 

 
Photograph 15 

View of exposed hester dendy substrates in standing water 
(EMH&T, 7/31/16) 

 
 

 
Photograph 16 

View of emergent VIBI plot 
(EMH&T, 7/20/16) 

 



 

 

 
Photograph 17 

View of forested VIBI plot 
(EMH&T, 7/20/16) 

 
 

 
Photograph 18 

View of treated reed canary grass in northern wetland cell 
(EMH&T, 9/01/16) 

 



 

 
Photograph 19 

View of treated cattail in southern wetland cell 
(EMH&T, 9/01/16) 

 
 

 
Photograph 20 

Typical view of wetland in northern cell 
(EMH&T, 9/01/16) 

 
 



 

 
Photograph 21 

Typical view of wetland in northern cell 
(EMH&T, 9/01/16) 

 
 

 
Photograph 22 

Typical view of wetland in southern cell 
(EMH&T, 9/01/16) 

 



 

 
Photograph 23 

View of uncovered tile during hydrology investigation 
(EMH&T, 9/24/13) 

 

 
Photograph 24 

View of repacked tile line after tile was destroyed and backfilled 
(EMH&T, 9/24/13) 

 
 
 



 

Photographs 25-26  
 

Comparing pool in southern wetland cell facing north in 2015 vs 2016 
 

 

 
(EMH&T, 5/15/2015) 

 
 

 
(EMH&T, 5/12/2016) 

 



 

Photographs 27-28 
 

Comparing the outlet control structure between the two wetland cells in 2015 vs 2016.  
 
 

 
(EMH&T, 5/15/2015) 

 
 

 
(EMH&T, 5/12/2016) 
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