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1.	 Introduction
The Stream + Wetlands Foundation’s (S+W) HENRY CREEK WETLAND AND STREAM MITIGATION BANK (“project”) 
will be established and operated under the S+W Western Lake Erie Basin Umbrella Mitigation Banking Instrument 
(UMBI). The project will provide compensatory mitigation to offset unavoidable impacts separately authorized by 
Clean Water Act Sections 404 and 401 permits, Section 10 of the Rivers and Harbors Act, and/or isolated wetlands 
and ephemeral streams authorized by Ohio Revised Code (ORC) Section 6111. This Mitigation Plan was prepared 
using the U.S. Army Corps of Engineers’ (“Corps”) rule for compensatory mitigation for losses of aquatic resources, 
33 CFR §332.

The 151.7-acre project is located east 
of E Broadway Road between Libbey 
Road and Genoa Road in Perrysburg 
Township, Wood County, Ohio (latitude: 
41.518594⁰, longitude: -83.504617⁰, 
Figure 1.1, and Appendix A). 

The project is located within the Crane 
Creek-Frontal Lake Erie sub-watershed 
(Hydrologic Unit Code [HUC] 04100010-
07-02), which is part of the Cedar-
Portage River basin (HUC 04100010). 

Service Area
The Service Area for the project shall 
be defined per the UMBI. The following 
Service Area definition has been 
provided for reference:

1. For impacts to federal jurisdictional 
waters, the Service Area will 
encompass the entire Western Lake 
Erie 6-digit Hydrologic Unit Code 
(HUC 041000) watershed in Ohio

2. For non-jurisdictional waters, the 
Service Area is as follows:

a. For impacts to isolated Category 1 wetlands of any size and isolated Category 2 wetlands authorized 
under a level 1 review, the service area includes the entire Ohio portion of the Buffalo Corps District (ORC 
§6111.022).

b. For other impacts, the service area will encompass the entire Western Lake Erie 6-digit Hydrologic Unit 
Code (HUC 041000) watershed in Ohio.

3. Compensatory mitigation of wetland or stream impacts outside the Service Area can be considered by the 
Corps and/or Ohio EPA, as applicable, on a case-by-case basis consistent with applicable state and federal 
regulations and laws, including but not limited to 33 CFR §325, 33 CFR §332, ORC §6111, and Ohio Administrative 
Code (OAC) §3745-1-54.

Qualifications	of	Sponsor
Stream + Wetlands Foundation is a non-profit 501(c)(3) organization with over 30 years of experience as a successful 
provider of compensatory mitigation within Ohio and North Carolina. S+W has provided for the restoration, 
enhancement, or preservation of over 3,000 acres of wetlands and 150,000 linear feet of stream across Ohio 
and North Carolina through the implementation of mitigation banks, in-lieu fee sites, and permittee-responsible 
mitigation projects. Currently, S+W operates three active wetland mitigation banks and seven active in-lieu fee 
sites in Ohio, with many additional projects currently under review and approval. During its 30-year history, S+W 
has shown a track record of successful and high-quality stream and wetland mitigation projects.

Figure 1.1. Project Location
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2.	 Objectives
The primary objective of the project is to provide compensatory mitigation to offset unavoidable adverse impacts 
separately authorized by Clean Water Act Sections 404 and 401 permits, Section 10 of the Rivers and Harbors Act, 
and/or isolated wetlands authorized by ORC Section 6111. The project will be designed, constructed, and managed 
to achieve the following objectives:

• Re-establish high-quality non-forested and forested wetlands. Re-establishment of high-quality wetlands 
will take place across the majority of the site’s active restoration area. To accomplish this objective, hydrology 
restoration, microtopography restoration, and installation of native trees, shrubs, and seed mixes will take 
place. Forested, scrub/shrub, emergent marsh plant communities are anticipated to develop across the site 
depending on restored hydrology and existing site topography. The site will be designed, constructed and 
planted with the aim of restoring the maximum amount of forested wetlands practicable. These restoration 
activities, more fully described in the Mitigation Work Plan section of this document, will re-establish a diverse 
wetland system to an area that likely once supported forested wetlands prior to the conversion of the land to 
agricultural use. In accordance with 33 CFR 332.2, re-establishment of these areas will result in rebuilding a 
former aquatic resource and will result in a gain of aquatic resource area and functions. 

• Re-establish high-quality forested uplands. Portions of the bank’s active restoration area in the existing 
agricultural fields that do not convert to wetland will be restored to upland forest. These areas will provide 
valuable habitat adjacent to re-established and rehabilitated wetlands. A mosaic of wetlands is anticipated to 
develop within the upland forest restoration areas. The restored upland forests will be planted and seeded 
with native species at similar densities to the re-established and rehabilitated wetlands; however, species will 
be chosen whose individual hydrology tolerances are suited to drier soil conditions. 

• Rehabilitate	existing	highly-degraded	wetlands	(no	mitigation	credits	being	requested).	 Rehabilitation of 
the existing farmed wetlands will take place by restoring the suite of functions currently absent from these 
highly degraded aquatic resources. Hydrology in these areas has been manipulated through the installation 
and ongoing maintenance of drainage tile and farm ditches. Restoration activities, including tile removal, ditch 
plugging, micro-topography restoration, invasive species control, seeding, and planting will restore a more 
dynamic and natural wetland ecosystem with a natural and balanced hydrologic regime. These activities will 
lead to an immediate increase in plant community richness and wildlife habitat quality, as well as improvements 
in other wetland functions (e.g., ground water exchange, water storage, sediment retention, etc.). Due to the 
small size of these areas, no mitigation credit is being requested.

• Restore	a	new	sinuous	channel	and	associated	floodplain	along	the	existing	agricultural	farm	ditch. The 
on-site unnamed “Stream 2” functions as part of an agricultural drainage system that is actively maintained 
(through dredging) to maximize conveyance of surface runoff and subsurface tile drainage from surrounding 
agricultural fields. Ongoing maintenance has led to channel instability and disconnected the stream from 
a functional floodplain. To restore more natural function to this stream, a small meandering channel with 
associated floodplains will be excavated. This will improve water quality and habitat, as well as allow the 
stream to access a forested, functional floodplain. 
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3.	 Site	Selection
The project lies within the Woodville Lake-Plain Reefs deposits of the 
Huron-Erie Lake Plains Section of the Central Lowlands Physiographic 
Province of North America. The Woodville Lake-Plain Reefs deposits 
are characterized by thin to absent Wisconsinan-age wave-planed 
clay till, lacustrine deposits, and sand over Silurian-age Lockport 
Dolomite. Historically, the site was part of the Great Black Swamp, 
which was approximately 120 miles long and 40 miles wide. This 
swamp formed more than 20,000 years ago by retreating glaciers, 
and was dominated by clay-rich soils with low permeability and dense 
vegetation. By 1900, the vast majority of the Great Black Swamp was 
drained using a series of public ditches to allow for agricultural crop 
production. The project site has been farmed since at least the early 1900s. Current land use in this area still 
reflects those early 20th century trends, with row crop agriculture dominating (Figure 3.1). 

The project, which falls within the Cedar-Portage 8-digit HUC watershed, is located in the Crane Creek-Frontal 
Lake Erie (HUC 04100010-07-02) 12-digit HUC watershed. A portion of Henry Creek flows east across the project 
where it joins Crane Creek in the town of Millbury. Crane Creek eventually debouches directly into Lake Erie. 
This 12-digit HUC sub-watersheds both drain to multiple state and national wildlife refuges, including Ottawa 
National Wildlife Refuge and Metzger Marsh Wildlife Area (Figure 3.2). The project is also adjacent to the proposed 
89.4-acre S+W Henry Creek H2Ohio site. Collectively, the two projects combined will provide nearly 240 acres of 
contiguous wetland and upland restoration and valuable green space in northeastern Wood County (Figure 3.3). 

The “Crane Creek-Frontal Lake Erie HUC-12 Habitat Restoration Plan,” was prepared for the Ottawa Soil and Water 
Conservation District to detail critical elements of impaired waters and to highlight potential habitat restoration 
projects and strategies (CEC 2018). The report found that in this HUC-12, Crane Creek and Henry Creek  are in 
partial attainment of their Warmwater Habitat (WWH) designations due to elevated total phosphorous levels 
and siltation caused by urban runoff and channelization. For many years, this area of the Crane Creek watershed 
has been a focus of restoration efforts by various governmental and non-governmental groups. According to the 
report, the project is within “Critical Area #1,” which has a focus on riparian restoration. This area contains almost 
47 miles of drainage ditches flowing to Crane Creek, which concentrate run-off, exacerbate flashiness during heavy 
rain events, and contribute to heavy siltation and elevated phosphorous levels. The report concludes, “Improving 
in-stream and riparian conditions throughout Critical Area 1 will address immediate impairments to the health and 
habitat of the aquatic communities in the upstream reaches of Crane Creek and Henry Creek.”

Figure 3.1. The major assessment unit land 
uses within the project’s 12-digit HUC.

Figure 3.2. Runoff from the Henry Creek site ultimately drains to Lake Erie and numerous state and 
federal wildlife areas.
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Being located on an area of the former Great Black Swamp makes this project ideal for floodplain and wetland 
restoration (CEC 2018). All told, the proposed Henry Creek H2Ohio and the Henry Creek Mitigation Bank projects 
will restore approximately 240 acres of diverse wetland and upland habitat, while permanently removing those 
acres from crop production, thereby eliminating a substantial source of sediment and nutrient load from the 
watershed. Using natural channel design to restore the on-site drainage ditch will be a step in the right direction 
to addressing the riparian issues listed above. The natural filtering properties of the wetlands and upland forests 
will help improve the water quality of Henry Creek and Crane Creek as they flow to the marshes and wildlife areas 
along Lake Erie. When the restoration goals of the Mitigation Bank have been met, it is anticipated the property 
will become available for public access and enjoyment through an agreement with ODNR or the Wood County Park 
District (or similar entity).

General Need and Technical Feasibility
• The Toledo metropolitan area in Ohio supports a consistent demand for mitigation credits, due to ongoing 

residential, commercial, institutional, and infrastructure development. 

• The nearby S+W Pearson Mitigation Bank is reaching the end of its monitoring period and credit availability. 
Although an in-lieu fee program is in operation within the watersheds, mitigation bank credits potentially 
ecologically preferable mitigation, due to restoration occurring in advance of permitted impacts to aquatic 
resources.

• Wetland mitigation activities proposed at the site primarily include wetland re-establishment through 
restoration of hydrology in areas that were previously drained for agriculture and rehabilitation of existing 
degraded wetlands through the removal of invasive vegetation. These areas will be revegetated with native 
species. Stream mitigation activities will include excavation of a new, sinuous channel and floodplain bench, 
removal of invasive species, and revegetation of the riparian corridor with native species. The mitigation 
activities proposed for the site utilize restoration measures that have been employed successfully on other 
mitigation projects throughout Ohio and the United States; they are technically feasible and use methods that 
result in demonstrable improvement of the restored resources.

• The Henry Creek watershed, including upstream and downstream of the site, is not encumbered by water 
rights that would restrict the successful implementation and long-term sustainability of the project. Existing 
sources of hydrology will be utilized to complete wetland and stream restoration work.

Figure 3.3. The project is directly adjacent to the proposed Henry Creek H2Ohio Wetland Restoration Site. 
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4.	 Site	Protection	Instrument
The project site (consisting of Wood County Auditor Parcel ID’s: 712320000015000, 71232000001600, and 
712320000017000) will be purchased by S+W. The project will be granted long-term protection through 
recordation of a permanent environmental covenant or another form acceptable to the Corps. The covenant shall 
be perpetual, preserve natural areas, prohibit all use of the property inconsistent with the goals of the mitigation 
project, and allow access and management by the Long-Term Steward. A draft of the covenant has been included 
in Appendix D.

Existing	Encumbrances
A title search will be performed on the project parcels to determine the presence of existing encumbrances on 
the property. Any existing encumbrances identified by the title search will be summarized in Table 4.1 in future 
submittals.

Table 4.1. Current Encumbrances on the Site

Current Encumbrance
Instrument #

or Vol./Pg.
Comments/Status

1 TBD TBD TBD

Boundary Signage
Witness posts shall be located at each corner, angle point, visible approximately every 250 feet along a tangent 
(straight line segments) and at each intersection between the easement boundary and existing property lines. 
An exception to this specification may be for easement boundaries that are described as abutting and following a 
meandering riparian edge where permanent monumentation would be impracticable.

Posts shall be a minimum length of seventy two (72) inches and made of durable material, such as Carsonite® or 
steel “U” channel posts, etc. When appropriate, existing trees shall be marked with conservation easement signs 
and/or blaze conservation easement lines at appropriate eye level.

Signage type, material, and/or information provided on the sign will vary based upon project specifics, the 
easement steward/holder, and the Long Term Steward. Minimum sign requirements will indicate the area is a 
protected conservation easement. Final GPS locations of the installed posts, along with the specifications of the 
affixed signage (e.g., sign details, material, language, etc.), shall be provided in the final Long-Term Management 
Plan.
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5.	 Baseline	Information
Topography
The project is shown on the Rossford Quadrangle of the United States Geological Survey (USGS) map (Appendix A). 
The topography of the site is quite flat and ranges in elevation from approximately 634 feet to 639 feet. 

Soils
A map from the United States Department of Agriculture Natural Resources Conservation Service (NRCS) Web 
Soil Survey showing the soil types located on and adjacent to the project site is found in Appendix A. The NRCS 
National Hydric Soils List was reviewed to determine potential hydric soils identified within the study area. All soil 
types mapped for the site are determined as being hydric (Table 5.1).

The vast majority of the project’s restoration area is underlain by Hoytville clay loam, with a few pockets of 
Nappanee loam, Millsdale silty clay loam, and Mermill-Aurand complex along the eastern edges. Discussion of 
these soils and their suitability for ecologically sustainable mitigation is provided below.

• Hoytville clay loam, 0 to 1 percent slopes (HoA): this series consists of very deep, very poorly drained soils 
that formed in clayey till and are on wave-worked till plains. A perched water table ranges from 1 ft above 
the surface to 1 ft below the surface from January to April in most years. The potential for surface runoff is 
negligible or very low. Nearly all Hoytville soils are cultivated, but the native vegetation this soil supported was 
deciduous swamp forest. 

• Nappanee loam, 0 to 2 percent slopes (NnA): this series consists of very deep, somewhat poorly drained soils 
that are moderately deep or deep to dense till. They formed in clayey till on wave-worked plains. The depth 
to the top of an intermittent perched high water table ranges from  to 2 ft between November and May in 
normal years. Native vegetation would have been forest of American beech, pin oak, American basswood, etc. 

• Mermill-Aurand complex, 0 to 1 percent slopes (MfA): This complex consists of very deep, very poorly to 
somewhat poorly drained soils that are deep to dense till. They formed in loamy glaciolacustrine or water-
sorted material. The depth to the top of an intermittent perched high water table ranges from 1 ft above the 
surface to 1 ft below the surface between December and May in most years. Native vegetation before being 
drained for agriculture would have been deciduous swamp forest. 

Aquatic	Resources	and	Vegetation	Communities
The National Wetlands Inventory (NWI) map (Rossford Quadrangle) is included as Appendix A. No wetlands were 
mapped within the project area. Two streams categorized as riverine, unknown perennial, unconsolidated bottom, 
semipermanently flooded, excavated (code: R5UBFx) systems are present on the site. 

An aquatic resource delineation was conducted at the site on 17 March and 10 May 2022 by S+W biologists. A copy 
of the delineation information, including maps and data sheets, is included in Appendix E. The Corps of Engineers 
Wetlands Delineation Manual (Environmental Laboratory 1987), Regional Supplement to the Corps of Engineers 
Wetland Delineation Manual: Northcentral and Northeast Region (U.S. Army Corps of Engineers 2010), and 
applicable Corps regulations and guidance (i.e., 33 CFR 328,  Regulatory Guidance Letters 86-09, 90-07, and 05-06) 
were used in delineating aquatic resources within the project area. The ecological quality of wetlands identified 
on the site were evaluated using the Ohio Rapid Assessment Method (ORAM) for Wetlands v. 5.0 as developed by 
Ohio EPA (Mack 2001), while streams were assessed using either the Headwater Habitat Evaluation Index (HHEI, 

Table 5.1. Soil Types Mapped for the Site
Map 
Unit Soil Description Hydric 

Rating1

HoA Hoytville clay loam, 0 to 1% slopes Yes
NnA Nappanee loam, 0 to 2% slopes Yes
MhA Millsdale silty clay loam, 0 to 1% slopes Yes
MfA Mermill-Aurand complex, 0 to 1% slopes Yes
1As determined by The NRCS National Hydric Soils List
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Ohio EPA 2020) or Qualitative Habitat Evaluation Index (QHEI, Ohio EPA 2006). A baseline Bank Erosion Hazard 
Index (Rosgen 2001) will be performed, and the results will be included in subsequent submittals. 

Wetlands
One wetland complex totaling 0.6 acres was identified within the east of the study area. Information on the existing 
wetland delineated on the site is provided in Table 5.3, while copies of wetland determination data forms and 
ORAM forms are presented in Appendix E. Wetland A, located in the east of the site, is situated within the active 
agricultural field and is regularly disturbed by ongoing, normal farming activities (Photograph 5.1). This wetland 
extends off-site to the east into the adjacent woodlot. During delineation site visits completed in spring 2022, the 
on-site portion of the wetland was only sparsely vegetated with recently germinated annual species, including 
Echinochloa muricata (rough barnyardgrass, OBL). The wetland received a low score on the ORAM due to ongoing 
habitat and hydrologic disturbance poor habitat, and limited buffers.

Table 5.3. Wetlands Delineated on the Site 

Wetlands Cover Type
Connectivity to 
Waters of the 

U.S.1

Area

(ac.)

ORAM

Score
ORAM 

Category

A emergent isolated 0.6 30 1-2 gray zone
1The final determination of a wetland’s classification as a 
Waters of the U.S. is made by the U.S. Army Corps of Engineers

Total: 0.6

Streams
Two streams  are present on the site.  Henry Creek, a WWH perennial stream, flows across the far northwest 
corner of the property. Stream 2, an unnamed tributary to Henry Creek, flows across the south and center of the 
site before being captured in a ditch adjacent to the railroad to the west of the project. It continues flowing north 
and eventually joins Henry Creek in the northwest of the site. Information on existing streams delineated on the 
site is provided below in Table 5.4.

Both Henry Creek and Stream 2 have been historically modified via channelization to improve drainage to the 
surrounding agricultural fields. This has resulted in poor quality in-stream habitat, a complete lack of riparian 
buffers, and little to no functional floodplain adjacent to the channels (Photograph 5.2). Although Henry Creek is 

Photograph 5.1 (10 May 2022).  Wetland A is regularly disturbed by ongoing, normal farming operations. This 
wetland was planted in corn in 2021.
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identified in Ohio Water Quality Standards as Warmwater Habitat, the channel received a score of 37 on the QHEI, 
placing it into range of “poor” within the QHEI’s narrative rating. Stream 2 received a score of 52 on the HHEI, 
which corresponds with a Modified Class II stream. However, this assessment’s three metrics and resultant total 
score do not capture impairments related to Stream 2’s poor morphology and geometry, including a complete 
lack of functional riffle-pool sequences and no stream meanders. No aquatic macroinvertebrates were observed 
within Stream 2 at the time of the 2022 delineation.

Photograph 5.2 (17 March 2022).  Stream 2 looking downstream from Genoa Road shows the lack of in-
stream habitat features or a functioning riparian corridor/floodplain. 

Table 5.4. Streams Delineated on the Site
Stream Flow Regime Length (lf) Bankfull Width (ft) HHEI/QHEI* Score Classification

Henry Creek perennial 253 15 37* WWH
2 perennial 2,652 8 52 Mod. Class II
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6.	 Determination	of	Credits
A summary of the credits anticipated to be generated by the project is provided in Table 6.1. Accounting of 
mitigation credits produced from mitigation activities undertaken by S+W will be dependent upon as-built 
construction surveys, monitoring data, including aquatic resource delineations, and attainment of performance 
standards. Wetland delineations conducted over the course of ecological monitoring will determine the exact 
acreage of wetlands that have developed at the project. Actual acreages may exceed or be less than the values 
presented below.

1Perimeter setbacks (buffers) have been included for on the project (see Appendix B for locations). If potential 
adverse effects from adjacent properties that are being buffered by the project can be adequately ameliorated 
in the future through appropriate means (e.g., recordation of a conservation easement/covenant, completion of 
a new mitigation project on adjacent properties), S+W may seek approval to cease the reduction of credits in the 
setback/buffer areas, as appropriate. This would lead to an associated increase in wetland mitigation credits to be 
generated by this project. Such a proposal would be reviewed by the Corps for approval.

Table 6.1. Anticipated Wetland Credits

Non-forested Forested Total

1:1 9.8 9.8 9.8
1:2 1.1 0.6 0.6
1:1 103.4 103.4 103.4
1:2 10.9 5.5 5.5

W=1:1 5.5 5.5 5.5
U=1:4 1.8 0.5 0.5
W=1:2 3.5 1.8 1.8
U=1:4 1.2 0.3 0.3

1:4 5.5 1.4 1.4
142.7ac 10.4 118.4 128.8

30% 3.1 35.5 38.6

Non-forested Forested Total

1:2 0.6 n/a n/a
0.6ac n/a n/a
15% n/a n/a

Non-forested Forested Total

Wetland Project Total 143.3ac 10.4 118.4 128.8
Initial Credit Release 3.1 35.5 38.6

Table 6.2. Anticipated Stream Credits
Stream Mitigation Type Flow Regime Ratio Area Length (lf) Credits

Mitigation Type 1, Activity Level 1 perennial 2:1 4,348 8,696

4,348 8,696
30% 2,609

Stream Project Totals
Initial Credit Release

Ratio
Area
(ac)

Credits

Non-Forested wetlands
Rehabilitation Totals
Initial Credit Release

Wetland Rehabilitation

Area
(ac)

Credits

Area
(ac)

Credits

Non-Forested wetlands
Non-Forested wetlands (setback1)
Forested wetlands

Forested wetlands/uplands mosaic (setback1)

Forested uplands <100' from wetlands
Re-establishment Totals

Initial Credit Release

Wetland Re-establishment Ratio

Forested wetlands (setback1)

Forested wetlands/uplands mosaic
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Wetland Credit Release Schedule
All credit releases, including the first release, must be authorized in writing by the Corps to the Sponsor before 
any credits may be sold. Under no circumstance should credits be sold prior to this written authorization. In 
addition, credits must be sold in the habitat type released (e.g., forested or non-forested wetland credits). Failure 
to comply (including over-selling), may result in consequences, including but not limited to: decrease of credit 
sales, suspension of future credits, etc. [see 33 CFR 332.8(o)(10)]. All credit releases will be uploaded into RIBITS 
by the Corps.

The First Release of Credits: An initial release of a percentage of total credits projected may occur, provided the 
following conditions are satisfied:

• the Instrument and Mitigation Plan have been approved (signed by the Sponsor and the Corps). Other 
Ohio IRT member agencies may sign to approve the Instrument and Mitigation Plan for use under their 
respective programs;

• the project site has been permanently protected by an environmental covenant, which grants S+W access 
to implement all aspects of the approved Mitigation Plan;

• a copy of the executed casualty insurance policy has been provided to the Corps (See Financial Assurances 
section of this document).

UP to 30% of the total anticipated re-establishment credits will be released once the conditions for the first release 
of credits are satisfied. Construction, including all proposed initial plantings, must be completed within one (1) 
year of the initial release. 

Additional	Credit	Releases: Additional credits may be released at any time following the 1st post-construction 
full growing season, in an amount up to the final hold-back, when interim and/or final performance standards 
specified in the signed instrument are being met. The mitigation bank project will be evaluated as a whole when 
determining credit release eligibility. Credits generated will be based on the delineated resources present on-site 
that are in attainment of performance standards at the time the release is requested by the Sponsor. If the project 
is developing as desired, but does not meet these final goals, the Sponsor may request interim credit releases, 
according to the following schedule:

Interim Credit Release 1: Following the successful construction of the wetland habitat, up to an additional 15% 
of the total re-establishment credits may be released if all of the following interim performance standards are 
met:

• All wetland mitigation areas must meet wetland criteria based on a recent delineation verified by the 
Corps;

• The re-established wetland areas are inundated (flooded or ponded) or the water table is ≤12 inches 
below the soil surface for ≥14 consecutive days during the growing season (based on hydrologic 
sampling);

• At least 80% of the re-establishment wetland areas are covered (relative cover) with hydrophytic 
vegetation;

• The re-established wetland areas have at least 45% relative cover of native perennial hydrophytes 
(FAC, FACW, OBL);

• The wetland and upland re-establishment areas have less than or equal to 15% relative cover of 
invasive plant species. This can consist of less than or equal to 10% relative cover of all non-Typha 
invasive plant species, but not more than 15% total relative cover of invasive plant species including 
Typha species; 

• Re-established forested and scrub/shrub wetlands and marshes (i.e., restored depressional wetlands, 
including swamp forest, marsh, and shrub swamp) shall meet an interim Vegetation Index of Biotic 
Integrity (VIBI) score equal to 50% of the final goal (score of 25.5). All other re-established depressional 
wetlands (i.e., wet meadows, including prairies and sedge grass communities not on slopes) shall meet 
an interim VIBI score equal to 50% of the final goal (score of 30);
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• For all forested wetland and upland re-establishment areas, it can be demonstrated that a minimum 
of 400 native, live and healthy (disease and pest free) woody plants per acre (of which at least 200 are 
tree species) are present following initial planting.

Interim Credit Release 2: If all necessary requirements described above are still met, up to an additional 15% 
of the total re-establishment credits may be requested for release if all of the following interim performance 
standards are met:

• The re-established wetland areas are inundated (flooded or ponded) or the water table is ≤12 inches 
below the soil surface for ≥14 consecutive days for two (2) growing seasons (based on hydrologic 
sampling);

• The wetland and upland re-establishment areas have 70% relative cover of native plant species;

• The re-established wetland areas have at least 55% relative cover of native perennial hydrophytes 
(FAC, FACW, OBL);

• The wetland and upland re-establishment areas have less than or equal to 12.5% relative cover of 
invasive plant species. This can consist of less than or equal to 7.5% relative cover of all non-Typha 
invasive plant species, but not more than 12.5% total relative cover of invasive plant species including 
Typha species;

• Re-established forested and scrub/shrub wetlands and marshes (i.e., restored depressional wetlands, 
including swamp forest, marsh, and shrub swamp) shall meet an interim VIBI score equal to 75% of the 
final goal (score of 38.3). All other re-established depressional wetlands (i.e., wet meadows, including 
prairies and sedge grass communities not on slopes) shall meet an interim VIBI score equal to 75% of 
the final goal (score of 45);

• Vegetation monitoring plots may be averaged to demonstrate success. For all wetland and upland re-
establishment projected to develop into forested wetlands or forested upland, it can be demonstrated 
that a minimum of 400 native, live and healthy (disease and pest free) woody plants per acre (of 
which at least 200 are tree species) are present. 200 native trees per acre shall attain a height of 1.0 
meter. Tree height will be calculated based upon data collected from vegetation monitoring plots 
located in areas planned to be forested habitat. If more than 200 native trees per acre are present, 
the tallest 200 trees may be used to demonstrate success. If the vegetation monitoring plots do 
not adequately represent tree growth/height throughout the bank, supplemental monitoring may 
be required. If this height goal is not met by Interim Credit Release 2, the Corps and the IRT may 
consider qualitative photographic evidence showing that the site is maturing and that woody plants 
are beginning to breach the herbaceous vegetation stratum.

Interim Credit Release 3: If all necessary requirements described above are still met, up to an additional 15% 
of the total re-establishment credits may be requested for release if all of the following interim performance 
standards are met:

• The re-established wetland areas are inundated (flooded or ponded) or the water table is ≤12 inches 
below the soil surface for ≥14 consecutive days for four (4) growing seasons (based on hydrologic 
sampling); 

• The wetland and upland re-establishment areas have 75% total relative cover of native species;

• The wetland and upland re-establishment areas have less than or equal to 10% relative cover of 
invasive species. This can consist of less than or equal to 5% relative cover of all non-Typha invasive 
plant species, but not more than 10% total relative cover of invasive plant species including Typha 
species;

• The re-established wetland areas have at least 65% relative cover of native perennial hydrophytes 
(FAC, FACW, OBL);

• Re-established forested and scrub/shrub wetlands and marshes (i.e., restored depressional wetlands, 
including swamp forest, marsh, and shrub swamp) shall meet an interim VIBI score equal to 87.5% 
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of the final goal (score of 44.6). All other re-established depressional wetlands (i.e., wet meadows, 
including prairies and sedge grass communities not on slopes) shall meet an interim VIBI score equal 
to 87.5% of the final goal (score of 52.5);

• Vegetation monitoring plots may be averaged to demonstrate success. For all areas projected to 
develop into forested wetlands or forested uplands, it can be demonstrated that a minimum of 400 
native, live and healthy (disease and pest free) woody plants per acre (of which at least 200 are tree 
species) are present. 200 native trees per acre shall attain a height of 1.25 meters. Tree height will be 
calculated based upon data collected from vegetation monitoring plots located in areas planned to be 
forested habitat. If more than 200 native trees per acre are present, the tallest 200 trees may be used 
to demonstrate success. If the vegetation monitoring plots do not adequately represent tree growth/
height throughout the bank, supplemental monitoring may be required. If this height goal is not met 
by Interim Credit Release 3, the Corps and the IRT may consider qualitative photographic evidence 
showing that the site is maturing and that woody plants are beginning to breach the herbaceous 
vegetation stratum.

The Final Release of Credits: 25% of the total re-establishment credits generated at the site will be withheld 
until the final monitoring report has been submitted to, evaluated by, and approved by the IRT. If all performance 
standards and obligations have been met, the long-term management plan has been approved, and the long-
term management account has been fully funded, the final 25% of credits may be released. Credits will not be 
released until a final delineation and monitoring report acceptable to the Corps has been submitted and approved. 
The Corps will consult with the IRT regarding the final credit release. Monitoring periods may be shortened if 
performance standards are met before the end of the monitoring period or extended if all performance standards 
have not been met. See 33 CFR 332.6(b)for further information. Where credits are meeting all the final performance 
standards except tree height, the Corps and the IRT may consider releasing portions of the final hold-back if there 
is confidence that the trees are demonstrating growth towards the final performance standard (i.e., Interim Credit 
Release 3 has been met, 200 trees per acre measure at least 1.25 meters but may not be meeting the final goal of 
2.0 meters). After the final credit release, the Sponsor is responsible for maintaining the bank in accordance with 
the final performance standards until such a time that the bank is turned over to the long-term manager.
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Stream	Credit	Release	Schedule
All credit releases, including the first release, must be authorized in writing by the Corps to the Sponsor before any 
credits may be sold. Under no circumstance should credits be sold prior to this written authorization. Failure to 
comply (including over-selling), may result in consequences, including but not limited to: decrease of credit sales, 
suspension of future credits, etc. [see 33 CFR 332.8(o)(10)]. All credit releases will be uploaded into RIBITS by the 
Corps.

The First Release of Credits: An initial release of a percentage of total credits projected may occur, provided the 
following conditions are satisfied:

• the Instrument and Mitigation Plan have been approved (signed by the Sponsor and the Corps). Other 
Ohio IRT member agencies may sign to approve the Instrument and Mitigation Plan for use under their 
respective programs;

• the project site has been permanently protected by an environmental covenant, which grants S+W access 
to implement all aspects of the approved Mitigation Plan;

• a copy of the executed casualty insurance policy has been provided to the Corps (See Financial Assurances 
section of this document).

UP to 30% of the total anticipated stream restoration credits will be released once the conditions for the first 
release of credits are satisfied. Construction, including all proposed initial plantings, must be completed within 
one (1) year of the initial release. 

Additional	Credit	Releases: Additional credits may be released at any time following the 1st post-construction 
full growing season, in an amount up to the final hold-back, when interim and/or final performance standards 
specified in the signed instrument are being met. The mitigation bank project will be evaluated as a whole when 
determining credit release eligibility. Credits generated will be based on the delineated resources present on-site 
that are in attainment of performance standards at the time the release is requested by the Sponsor. If the project 
is developing as desired, but does not meet these final goals, the Sponsor may request interim credit releases, 
according to the following schedule:

Interim Credit Release 1: Following the successful construction of the stream channel, up to an additional 15% 
of the total re-establishment credits may be released if all of the following interim performance standards are 
met:

• Restored stream channels are stable and do not exhibit excessive bank erosion, headcutting, 
aggradation, entrenchment, or degradation. To document compliance with this goal, the restored 
streams must achieve a Bank Erosion Hazard Index (BEHI) score indicative of “Moderate” classification;

• The stream mitigation area has less than or equal to 15% relative cover of invasive plant species. This 
can consist of less than or equal to 10% relative cover of all non-Typha invasive plant species, but not 
more than 15% total relative cover of invasive plant species including Typha species; 

• For all forested riparian re-establishment areas, it can be demonstrated that a minimum of 400 native, 
live and healthy (disease and pest free) woody plants per acre (of which at least 200 are tree species) 
are present following initial planting.

Interim Credit Release 2: If all necessary requirements described above are still met, up to an additional 15% 
of the total re-establishment credits may be requested for release if all of the following interim performance 
standards are met:

• Restored stream channels are stable and do not exhibit excessive bank erosion, headcutting, 
aggradation, entrenchment, or degradation. To document compliance with this goal, the restored 
streams must achieve a BEHI score indicative of “Moderate” classification;

• The stream mitigation areas have less than or equal to 12.5% relative cover of invasive plant species. 
This can consist of less than or equal to 7.5% relative cover of all non-Typha invasive plant species, but 
not more than 12.5% total relative cover of invasive plant species including Typha species;
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• Vegetation monitoring plots may be averaged to demonstrate success. For all riparian re-establishment 
areas projected to be forested, it can be demonstrated that a minimum of 400 native, live and healthy 
(disease and pest free) woody plants per acre (of which at least 200 are tree species) are present. 
200 native trees per acre shall attain a height of 1.0 meter. Tree height will be calculated based upon 
data collected from vegetation monitoring plots located in areas planned to be forested habitat. If 
more than 200 native trees per acre are present, the tallest 200 trees may be used to demonstrate 
success. If the vegetation monitoring plots do not adequately represent tree growth/height throughout 
the bank, supplemental monitoring may be required. If this height goal is not met by Interim Credit 
Release 2, the Corps and the IRT may consider qualitative photographic evidence showing that the site 
is maturing and that woody plants are beginning to breach the herbaceous vegetation stratum.

Interim Credit Release 3: If all necessary requirements described above are still met, up to an additional 15% 
of the total re-establishment credits may be requested for release if all of the following interim performance 
standards are met:

• Restored stream channels are stable and do not exhibit excessive bank erosion, headcutting, 
aggradation, entrenchment, or degradation. To document compliance with this goal, the restored 
streams must achieve a BEHI score indicative of “Low” classification;

• The stream mitigation areas have less than or equal to 10% relative cover of invasive species. This can 
consist of less than or equal to 5% relative cover of all non-Typha invasive plant species, but not more 
than 10% total relative cover of invasive plant species including Typha species;

• Vegetation monitoring plots may be averaged to demonstrate success. For all riparian re-establishment 
areas projected to be forested,  it can be demonstrated that a minimum of 400 native, live and healthy 
(disease and pest free) woody plants per acre (of which at least 200 are tree species) are present. 200 
native trees per acre shall attain a height of 1.25 meters. Tree height will be calculated based upon 
data collected from vegetation monitoring plots located in areas planned to be forested habitat. If 
more than 200 native trees per acre are present, the tallest 200 trees may be used to demonstrate 
success. If the vegetation monitoring plots do not adequately represent tree growth/height throughout 
the bank, supplemental monitoring may be required. If this height goal is not met by Interim Credit 
Release 3, the Corps and the IRT may consider qualitative photographic evidence showing that the site 
is maturing and that woody plants are beginning to breach the herbaceous vegetation stratum.

The Final Release of Credits: 25% of the total re-establishment credits generated at the site will be withheld 
until the final monitoring report has been submitted to, evaluated by, and approved by the IRT. If all performance 
standards and obligations have been met, the long-term management plan has been approved, and the long-
term management account has been fully funded, the final 25% of credits may be released. Credits will not be 
released until a final delineation and monitoring report acceptable to the Corps has been submitted and approved. 
The Corps will consult with the IRT regarding the final credit release. Monitoring periods may be shortened if 
performance standards are met before the end of the monitoring period or extended if all performance standards 
have not been met. See 33 CFR 332.6(b)for further information. Where credits are meeting all the final performance 
standards except tree height, the Corps and the IRT may consider releasing portions of the final hold-back if there 
is confidence that the trees are demonstrating growth towards the final performance standard (i.e., Interim Credit 
Release 3 has been met, 200 trees per acre measure at least 1.25 meters but may not be meeting the final goal of 
2.0 meters). After the final credit release, the Sponsor is responsible for maintaining the bank in accordance with 
the final performance standards until such a time that the bank is turned over to the long-term manager.
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7.	 Mitigation	Work	Plan
A variety of restoration activities will occur within the project’s active mitigation area. Activities will focus on 
restoring site hydrology, recreating natural site topography, and restoring a native plant community. Specific 
construction and planting activities anticipated to be completed on the site are discussed in detail below, with 
additional details provided in Appendix C.

Invasive	Vegetation	Control
Prior to commencing earthwork on the site, populations of invasive vegetation will be controlled. Invasive plants 
listed in Table 9.1 (see Section 9. Performance Standards)  found within the restoration area will be treated with 
herbicides listed for use in aquatic environments prior to the plants flowering and producing seed. Treatment prior 
to earthwork activities will help to limit the spread of seed or vegetative propagules (e.g., rhizomes) of invasive 
species into the re-establishment areas. Additional herbicide treatments will be conducted, as needed, per the 
methods outlined in the Maintenance Plan section of this document. 

Construction	Activities
• Tile Search. A search for sub-surface drainage tiles will be made in key locations to ensure that adequate 

hydrology is returned to the project site. A track hoe or similar piece of construction equipment will be used 
to excavate a trench to a depth of at least 4 feet. Tiles discovered will be crushed and disabled by excavating 
approximately 15 feet inward from the trench and refilled to create compacted clayey soil plugs that will block 
the flow of water through the lines.

• Berm	Construction. Very low (averaging approximately 12- to 24-inches high) earth embankments (“berms”), 
of varying lengths, will be constructed across the site as directed by the engineer. The purpose of these berms 
will be to impound water in shallow pools and slow the movement of surface runoff. As the primary goal 
for the project is to re-establish the maximum amount of forested wetlands practicable, the berms will be 
constructed and designed to ensure that maximum water depths do not exceed the tree species’ tolerances 
to seasonal (e.g., late winter and spring) inundation. See Appendix C for a detail showing the typical features 
of a constructed berm. Water control structures will be placed in three of the proposed berms. 

• Micro-Topography	Restoration. In order to improve habitat heterogeneity, micro-topographic features and 
small pools will be restored using low ground pressure construction equipment. Minor contouring, consisting 
of limited excavation and mounding, will be created to mimic the pit and mound topography associated with 
windthrown trees that occurs in natural wetlands. Hummocks will be oversized at the time of placement to 
allow for natural settlement to occur over winter, prior to the initial tree planting.

Stream	Restoration	Activities
Stream restoration activities will involve the construction of a meandering stream channel and associated forested 
floodplain along Stream 2 and reconnecting to Henry Creek at the northwest corner of the site. Low slope streams, 
such as the stream present on site, need moderate to high sinuosity, defined riffle-pool sequencing for bedform 
diversity, and floodplain connectivity in order to maintain stability. The proposed riffle and pool cross-sectional 
areas are designed based upon bankfull regional curves. These were created by collecting field bankfull indicators 
and verifying them with hydraulic modeling combined with flow data collected at stream gauges for streams 
observed in similar valley types in Ohio. In order to determine the appropriate channel dimensions, the existing 
drainage area for the site was determined using USGS StreamStats software (and delineated by hand using USGS 
topography as a check). The drainage area for the stream was then used in conjunction with the USGS Ohio 
Regional Curve (Sherwood & Huitger) to determine the bankfull discharge.  By creating an appropriately sized 
channel that exhibits a stable pattern and profile, the stream banks will stabilize, eliminating the need for typical 
ditch maintenance within the reach by preventing mass wasting events. This will also allow for high quality, high 
density, woody and herbaceous vegetation to take hold on a much more stable bank grade. 

The existing conditions facilitate the conveyance of water but eliminate connectivity to an active floodplain, 
restricting the ability of the system to assimilate nutrients and sediment that are prevalent in agricultural runoff 
during large storm events. Reconnecting the stream to a functional floodplain will increase flow capacity, reduce 
downstream flooding during storm events by allowing floodwater to utilize the floodplain, and reduce channel 
erosion and the transportation of sediment to downstream areas. The improved interaction between floodwater, 
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soils, and riparian vegetation will also lower nutrient loads. The floodplain will be constructed with interconnected 
vernal pool systems and microtopographic features in order to maximize nutrient and sediment uptake, while 
increasing plant and wildlife diversity. The uplift realized by creating a connected floodplain system with higher 
capacity and more stable banks will be highly valuable to water quality and will allow for a more diverse plant and 
wildlife community.

Functioning drain tile and any existing culverts previously utilized to facilitate drainage from the project within 
the stream restoration area will be disabled and removed. The fill material will be used to reinforce proposed 
maintenance trails across the project; the utilization of fill originating from outside the project will be prohibited 
in order to avoid increasing the base flood elevation of the area.

Seeding Plan & Methods
Seed mixes will be custom blended to include a diversity of perennial species with a variety of hydrologic 
preferences and will incorporate aquatics, sedges, grasses, forbs, and woody species (e.g., obligates, buttonbush, 
dogwoods). The species under consideration are provided in Appendix C. Final quantities and species will be based 
upon availability and provided in the post-construction asbuilt report. 

S+W has developed proprietary seeding installation methods, quantities, and timelines over the past 30-years 
of experience restoring wetlands. Initial seeding will commence during site earthwork and construction and will 
typically continue throughout the fall and winter months following construction.

Planting	Plan	&	Methods
Planting of bare root stock will generally be performed by hand in early spring when soil conditions are conducive 
to this work. Spring planting of bare root stock will help minimize damage from frost heave. Some planting of 
larger nursery stock may occur in the fall season, as appropriate per species and soil conditions. Where possible, 
planting will occur while plants are still dormant and prior to bud break. Areas disturbed during construction and 
not immediately planted will be seeded. A diverse native seed mix of grasses, sedges, forbs, and woody species 
will be sown to stabilize soils, and improve overall plant community diversity within re-established wetlands and 
floodplains. Disturbed upland areas will be sown with a diverse seed mix consisting of native grasses and forbs. 
Species under consideration for planting and seeding are provided in Appendix C.

If possible, based upon nursery availability, planting of woody species for areas planned for forested habitats 
(e.g., wetland, riparian area, or upland) will follow the planting recommendations from the 2020 Ohio wetland 
guidelines:

1. a minimum of 200 native, free standing, live and healthy (disease and pest free) trees per acre;

2.  a minimum of 8 native tree species are planted within the forested areas, and each of these 8 species 
represents at least 5% of the overall tree count (at least 10 of each species out of the total 200);

3. a minimum of 25% of all live trees planted consist of at least 4 species having coefficient of conservatism 
values from 5 to 10.

4. a minimum of 200 native, free standing, live and healthy (disease and pest free) shrubs/sub-canopy tree 
species per acre;

5.  a minimum of 8 native shrub/sub-canopy species are planted within the forested areas, and each of these 
8 species represents at least 5% of the overall shrub/sub-canopy tree count (at least 10 of each species 
out of the total 200); and

6.  a minimum of 25% of all live shrubs/sub-canopy trees planted consist of at least 4 species having coefficient 
of conservatism values from 5 to 10.
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Because the goal is to recreate a natural ecosystem, planting may not occur at regularly spaced intervals but may 
be done randomly to create a more natural distribution. To the extent practicable, efforts will be made to install 
plant materials according to that species’ habitat preferences (e.g., hydrological tolerance). For example, Acer 
rubrum (red maple) is a facultative species of depressional forested wetlands that will tolerate a wide variety of 
conditions, so this species can be planted in both wetlands and upland areas. Cephalanthus occidentalis (common 
buttonbush) and Salix nigra (black willow) will be planted in the lowest, wettest locations. Upland species, such 
as Acer saccharum (sugar maple) and Fagus grandifolia (American beech), will be planted on uplands or slightly 
higher areas of micro-topography within the wetlands.
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8. Maintenance Plan
Following completion of initial construction and planting, it is anticipated that periodic maintenance activities 
will be required to ensure the continued viability of the restored resources on the project. Descriptions of 
anticipated maintenance during active ecological monitoring, along with an expected schedule for monitoring and 
implementation of corrective actions, are provided below. Documentation of maintenance activities undertaken 
during each monitoring year, along with a discussion of maintenance activities anticipated to be completed in 
future years, will be included in each monitoring report. Large-scale work that warrants adaptive management 
(e.g., earthwork in areas that exceed 0.1 ac.) will require a formal plan, coordination, and approval from the Corps 
(see Section 12: Adaptive Management Plan).

Wetland Hydrology Maintenance
Potential post-construction maintenance to address deficiencies in hydrology are anticipated to include activities 
aimed at correcting restored hydrology immediately following earthwork (i.e., within 3-6 months of completion 
of construction) and longer-term evaluation and maintenance to be conducted annually over the project’s 
active ecological monitoring period. The goal of these efforts is to ensure that the project supports the targeted 
hydroperiod and vegetation communities (e.g., primarily seasonally inundated/saturated forested wetlands). 
Following are descriptions of short-term (i.e., the “Post-Construction Period”) and longer-term (i.e., the “Ecological 
Monitoring Period”) hydrology-related maintenance activities anticipated to be completed at the project.

Hydrology	–	Monitoring	and	Corrective	Actions	(Post-Construction	Period). Immediately following construction, 
S+W will closely monitor the development of site hydrology to ensure that adequate and anticipated hydrology 
has been restored. Early evaluation of problems related to a lack of hydrology, prior to the establishment of 
vegetation across the site, is the most effective means to address potential maintenance needs as it facilitates 
easier identification and allows for correction of such issues with minimal disturbance. Following are potential 
hydrology-related issues S+W will monitor and address post-construction (i.e., 3-6 months after restoration 
earthwork).

• Inadequate Hydrology (initial): Several factors could negatively affect anticipated hydrology immediately 
following construction, including the formation of swales, failed ditch plugs, erosion through berms, or the 
presence of operational subsurface tiles. S+W will combine GPS as-built data collected during earthwork 
with field observations to be made during site visits immediately following construction to evaluate for 
the presence of significant hydrology deficits. If identified, such deficits will be addressed as soon as 
practicable based upon project conditions, ideally before the installation of trees and shrubs and the first 
growing season. Corrective actions may include completion of additional tile searches, addressing areas 
of erosion through regrading, or micro-topography restoration.

• Excessive Hydrology (initial): To limit long-term maintenance requirements, the design intent of the 
project is to restore a swamp forest utilizing as few berms or water level control structures as practicable. 
However, it is possible that hydrology within restored wetlands may exceed desired levels immediately 
following construction. During the post-construction period, and in a manner similar to the maintenance 
process described above, S+W will evaluate the site for the presence of areas where hydrology exceeds 
anticipated depths. If identified, these conditions will be addressed as soon as practicable based upon 
project conditions. Corrective actions may include revising elevations of berms, removing stoplogs in 
water level control structures, or the installation of new structures to allow the passage of more water.

Hydrology	 –	 Monitoring	 and	 Corrective	 Actions	 (Ecological	 Monitoring	 Period). Over the course of active 
ecological monitoring (i.e., Years 1-10), S+W will continue to evaluate the site to ensure that adequate hydrology is 
sustained. During this time, S+W will remain cognizant of the potential development of discrete hydrology-related 
issues, such as those described above; such features/conditions could potentially form early in the ecological 
monitoring period (although their formation is anticipated to decrease as vegetation becomes established and 
stabilizes soils at the project). S+W will conduct similar corrective actions as those described previously should 
such issues be identified during the ecological monitoring period. Additionally, S+W’s observations of hydrology 
during the ecological monitoring period will also incorporate longer-term evaluations and potential corrective 
actions that may be needed to correct changes in hydrology later in site development; these are described below.

• Changes in Hydrology (long-term): Within the first year following construction, seeding, and planting, it 
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is anticipated that the desired normal water elevations at the control structures will be established and 
will not need adjusted on a regular basis. However, later during site development (estimated Year 7+), 
as much of the project begins to support a young forested wetland, normal water levels may need to 
be increased to account for greater rates of evapotranspiration. Taking preceding climatic trends into 
account, corrective actions to address long-term changes in hydrology could include the addition of 
stoplogs into water control structures in order to retain greater volumes of water on the site. Similarly, 
long-term changes in hydrology may also result due to the activity of wildlife (e.g., beaver, muskrats). 
Monitoring for the presence of such species will be completed during annual site visits. Corrective actions 
to remove these species could include nuisance trapping or relocation.

Vegetation	Maintenance
Due to the importance of establishing a native vegetation community within re-established wetlands and uplands 
across the project, it is anticipated that annual vegetation maintenance activities will be completed throughout the 
period of active ecological monitoring following construction and planting. The goals of vegetation maintenance 
are to ensure that native trees, shrubs, and herbaceous plants flourish, establishment and spread of invasive plant 
species is limited, and that the project’s vegetation performance standards are ultimately met at the conclusion of 
monitoring. Following are descriptions of vegetation-related maintenance activities anticipated to be completed 
on the project.

• Invasive Vegetation Control: Control of invasive vegetation (see Table 9.1) will occur annually during the 
growing season, as needed, to meet the stated performance standards. Implementation of invasive 
vegetation control activities will be based upon vegetation monitoring data and observations made across 
the project during each year of monitoring. When identified within and around the restoration areas, 
these species will be controlled using appropriate methods. Control activities may include manipulation 
of project water levels, mechanical removal, soil modification to facilitate establishment of native 
woody species, or application of herbicides. When conducting chemical control, applications will utilize 
an herbicide listed for use in aquatic environments, with application rates and methods completed in 
accordance with label specifications. It has been S+W’s experience on numerous mitigation projects that 
shade and competition from native woody species is the most effective and environmentally sensitive 
means to preclude the growth and reduce the overall fecundity of these undesirable invasive species. 
Thus, application of herbicide will be completed judiciously to ensure that overspray onto desirable 
native species is limited to the maximum extent practicable. In some instances, it may be determined 
that active control of invasive plants will cause greater harm than good, and that allowing for growth 
and development of native trees and shrubs will ultimately allow for passive, natural control of invasive 
species via establishment of shade.

• Tree and Shrub Maintenance: Trees and shrubs will be monitored for conditions that could impair growth 
or cause decline, including competition from herbaceous species, disease, or herbivory from wildlife. 
Activities to address such concerns may include applications of pre- or post-emergent herbicides or 
mechanical control to limit growth of herbaceous plants around planted trees or shrubs, or installation 
of wildlife deterrents (e.g., Repellex tabs). Implementation of tree and shrub maintenance activities will 
be based upon vegetation monitoring data and observations made across the project during each year of 
monitoring.

• Replanting and Reseeding: Supplemental planting of native trees, shrubs, or herbaceous vegetation 
may be needed to ensure that a native plant community dominates restored habitats on the site and 
that the project meets its performance standards. Native trees, shrubs, or herbaceous species could be 
adversely affected by a number of various abiotic or biotic factors early in their establishment, including 
herbivory, hydrology levels, climatic conditions (e.g., drought, extreme cold), and effects of invasive 
vegetation control, among others. Planting of additional native trees, shrubs, plugs, or installation of seed 
mixes may be completed by S+W during the active monitoring period, but wholesale re-planting of the 
entire site is not anticipated due to the revegetation activities proposed within the Mitigation Work Plan 
section of this document. Plant material will be sourced from local nurseries or harvested on site, as 
appropriate. Implementation of replanting or reseeding will be based upon vegetation monitoring data 
and observations made across the project during each year of monitoring.
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Stream	and	Floodplain
Annual post-construction ecological monitoring will include observations within the stream and floodplain 
restoration area to document the presence of any significant erosional features. Should features beyond anticipated 
minor fluvial processes be identified, they will be re-stabilized and addressed through appropriate means using 
the most ecologically sensitive methods possible. For example, electing to stabilize an area of erosion through 
minor recontouring of the bank and revegetation (e.g., installation of live stakes and seed mixes) in lieu of installing 
bank protection consisting of rock. The in-stream structures are designed be passive and stable. 
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9.	 Performance	Standards
The long-term objectives of the project are to ensure that high-quality wetlands and uplands are re-established 
across the active restoration area and that a functional stream channel and floodplain are restored. Given the 
long-term nature of forest succession (multi-decadal), it is understood that a high-quality forest will not be fully 
developed by the end of the monitoring period within the active restoration area. Performance standards for the 
project are provided below.

Wetland	Performance	Standards
1. WETLAND CRITERIA: Wetlands will meet all wetland criteria pursuant to the Corps of Engineers Wetlands 

Delineation Manual (1987), the relevant regional supplement, and any subsequent versions/updates thereto. In 
addition to delineating exterior wetland boundaries, non-wetland features (e.g., deepwater habitat, vegetated 
shallows, streams, and uplands) will be identified.

Re-established wetlands available for credit release must be inundated (flooded or ponded) or the water 
table is ≤12 inches below the soil surface for ≥14 consecutive days during the growing season at a minimum 
frequency of 5 years in 10 (≥50% probability, see ERDC TN-WRAP-05-2). Short-term monitoring data may 
be used to address the frequency requirement if the normality of rainfall occurring prior to and during the 
monitoring period each year is considered.

2. VEGETATION	(VIBI): Re-established forested and scrub/shrub wetlands and marshes (i.e., restored depressional 
wetlands, including swamp forest, marsh, and shrub swamp) shall meet a minimum VIBI score of 51 (Category 
2, Huron/Erie Lake Plain [HELP] region). All other re-established depressional wetlands (i.e., wet meadows, 
including prairies and sedge grass communities not on slopes) will meet a minimum VIBI score of 60 (Category 
2, HELP region).

3. PLANT ESTABLISHMENT: Re-established wetland areas will have a composition of at least 75% relative cover 
of native perennial hydrophytes (FAC, FACW and OBL) as indicated in The National Wetland Plant List (Lichvar, 
R.W. 2012. ERDC/CRREL TR-12-11. Hanover, NH: U.S. Army Corps) and successor documents.

4. NATIVE	SPECIES: Re-established wetland areas or upland areas will have a minimum 80% relative cover native 
plant species by the end of the monitoring period and less than 5% relative cover of non-Typha invasive plant 
species listed in Table 9.1 of this document by the end of the monitoring period. Additionally, due to the 
difficulty of distinguishing the three species of cattails (Typha latifolia, Typha angustifolia, Typha x glauca), 
as well as the likelihood that at least one of these will be present in many types of Ohio wetlands, the total 
relative cover of invasive species listed in Table 9.1, including Typha spp., will be less than 10%. 

5. FORESTED HABITAT: For all mitigation areas anticipated to become dominated by a forested plant community 
the goals will be:

i. For all forested wetland and upland mitigation areas, it can be demonstrated that a minimum of 400 
native, live and healthy (disease and pest free) woody plants per acre (of which at least 200 are tree 
species) are present.

ii. 200 native trees per acre shall attain a height of 2.0 meters by the end of the monitoring period. Tree 
height will be calculated based upon data collected from vegetation monitoring plots located in areas 
planned to be forested habitat. If more than 200 native trees per acre are present, the tallest 200 trees 
may be used to demonstrate success. If the vegetation monitoring plots do not adequately represent tree 
growth/height throughout the bank, supplemental monitoring may be required.



Stream + Wetlands Foundation May 20229-2

Table 9.1. Invasive Species
Species Common Name Species Common Name

Acer platanoides Norway maple Lonicera maackii Amur honeysuckle
Ailanthus altissima tree-of-heaven Lonicera morrowii Morrow honeysuckle
Alliaria petiolata garlic mustard Lonicera tatarica Tartarian honeysuckle
Alnus glutinosa European alder Lythrum salicaria purple loosestrife
Berberis thunbergii Japanese barberry Maclura pomifera osage orange
Butomus umbellatus flowering rush Microstegium vimineum Japanese stilt grass
Catalpa speciosa northern catalpa Myriophyllum spicatum Eurasian watermilfoil
Celastrus orbiculatus Asian bittersweet Najas minor lesser naiad
Cirsium arvense Canada thistle Nasturtium officinale watercress
Conium maculatum poison hemlock Phalaris arundinacea reed canary grass
Coronilla varia crown vetch Phragmites australis common reed
Dipsacus fullonum common teasel Polygonum cuspidatum Japanese knotweed
Dipsacus laciniatus cut-leaved teasel Potamogeton crispus curly pondweed
Elaeagnus angustifolia Russian olive Pyrus calleryana bradford pear
Elaeagnus umbellata autumn olive Ranunculus ficaria lesser celandine
Epilobium hirsutum hairy willow-herb Rhamnus cathartica common buckthorn

Epilobium parviflorum small-flowered 
willow-herb Rosa multiflora multiflora rose

Euonymus alatus winged euonymus Schoenoplectus 
mucrona-tus bog bulrush

Euonymus fortunei wintercreeper Sorghum halepense johnson grass
Rhamnus frangula glossy buckthorn Typha × glauca hybrid cattail
Hydrocharis morsus-
ranae common frog-bit Typha angustifolia narrow-leaved cattail

Iris pseudacorus yellow flag Viburnum opulus var. 
opu-lus

European cranberry-
bush

Ligustrum vulgare common privet Vinca minor periwinkle
Lonicera japonica Japanese honeysuckle

Stream	Performance	Standards
1. PHYSICAL MEASUREMENTS: The restored stream on the project site will meet specific physical criteria based 

upon the final stream design. Documentation of attainment of these criteria will be completed during the 
site’s post-construction topographic survey and subsequent monitoring. Physical parameters have been 
established as design goals for each channel during detailed engineering and include: riffle bankfull width, 
riffle bankfull depth, pool bankfull width, pool bankfull depth, riffle cross sectional area, pool cross sectional 
area, bank:height ratio, sinuosity, radius of curvature, and bankfull slope. These criteria will be detailed in 
Appendix C.

2. CHANNEL	STABILITY	(BEHI): The restored stream channel will be stable. It should not exhibit excessive bank 
erosion, headcutting, aggradation, entrenchment, or degradation. To document compliance with this goal, 
the restored stream channel will be evaluated utilizing the Bank Erosion Hazard Index (BEHI) as developed by 
Rosgen (2001).  Following restoration work, the restored stream channel will achieve a BEHI score equivalent 
to an overall rating of “Low,” indicative of a stable stream system.

3. FLOODPLAIN STABILITY: The floodplain should be stable and have documented evidence of utilization, 
either through photos or through debris lines along the floodplain. To document compliance with this goal, 
unvegetated areas will not constitute more than 10% of the floodplain. 

4. HABITAT	 (HHEI):  The restored reach of Stream 2 will achieve a HHEI score of 60. This goal represents an 
increase of 8 points over baseline conditions. The agricultural modifications done to the stream artificially 
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inflated the HHEI metrics (width and depth) giving it a higher score than a natural channel of its drainage area 
should have. In addition to the HHEI point increase, S+W will also document that the restored reach of Stream 
2 transitions from a “modified” to a “natural” channel per the HHEI manual. 

5. NATIVE	SPECIES: Stream riparian areas will have a minimum 80% relative cover native plant species by the end 
of the monitoring period and less than 5% relative cover of non-Typha invasive plant species listed in Table 9.1 
of this document by the end of the monitoring period. Additionally, due to the difficulty of distinguishing the 
three species of cattails (Typha latifolia, Typha angustifolia, Typha x glauca), as well as the likelihood that at 
least one of these will be present in many types of Ohio wetlands, the total relative cover of invasive species 
listed in Table 9.1, including Typha spp., will be less than 10%. 

6. FORESTED HABITAT: For all mitigation areas anticipated to become dominated by a forested plant community 
the goals will be:

i. For all forested mitigation areas, it can be demonstrated that a minimum of 400 native, live and healthy 
(disease and pest free) woody plants per acre (of which at least 200 are tree species) are present.

ii. 200 native trees per acre shall attain a height of 2.0 meters by the end of the monitoring period. Tree 
height will be calculated based upon data collected from vegetation monitoring plots located in areas 
planned to be forested habitat. If more than 200 native trees per acre are present, the tallest 200 trees 
may be used to demonstrate success. If the vegetation monitoring plots do not adequately represent tree 
growth/height throughout the bank, supplemental monitoring may be required.
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10. Monitoring
Monitoring and reporting will occur over 10 years per the anticipated schedule in Table 10.1. Site meetings will be 
scheduled with the Corps and Ohio EPA throughout the monitoring period as needed to evaluate development 
of the project. Monitoring & Management Reports will be submitted to the Corps for distribution to the IRT by 
December 31 of each monitoring year and will include the information provided below.

Adjustments to the monitoring and reporting schedule shall be coordinated and approved in advance by the 
Corps and IRT. If two consecutive years of monitoring data, prior to year 10, show that the project has attained all 
ecological performance standards S+W may request that monitoring be ceased. If performance standards have 
not been met by the end of the 10-year monitoring period, the Corps and Ohio EPA may extend the monitoring 
period.

Monitoring	Activities
Aquatic	Resources Delineation: Comprehensive aquatic resource delineations will be performed during detailed 
monitoring years (e.g., wetlands, uplands, deepwater habitat, vegetated shallows, streams, etc.) . Delineations 
will follow the methodology described in The Corps of Engineers Wetlands Delineation Manual (Environmental 
Laboratory 1987) and applicable Regional Supplement to the Corps of Engineers Wetland Delineation Manual. 
The boundary of mitigation wetlands, uplands, and other aquatic resources will be mapped using GPS technology. 
Corrected GPS latitude-longitude positions will be exported into a compatible coordinate system using appropriate 
mapping software (e.g., AutoCAD, ArcGIS).

Hydrologic Monitoring: Automatic recorders will be used to provide information on surface and ground water 
elevations. At least one automatic recorder will be placed within each wetland habitat type and areas of differing 
hydrologic regimes. Automatic recorders will typically be located near the perimeter of the wetland, where they 
can provide data on both surface and ground water levels without being overtopped during periods of maximum 

Table 10.1- Anticipated Monitoring and Reporting Schedule

Wetland Monitoring Activity
Years Post-Construction1

0 1 2 3 4 5 6 7 8 9 10

Aquatic Resources Delineation X X X X X
Hydrologic Monitoring * X X X X X X X X X X
Vegetation Sampling (VIBI & FQAI) X X X X X
Native/Woody Monitoring X X X X X
Temporal Photo Sequence X X X X X X
Detailed Site Mapping X X X X X
Stream Monitoring Activity 0 1 2 3 4 5 6 7 8 9 10
Stream Channel Stability (BEHI) X X X X X X X X X X
Habitat Sampling (HHEI) X X X X X
Native/Woody Monitoring X X X X X
Temporal Photo Sequence (optional) X X X X X X X X X X
Detailed Site Mapping X X X X X
Stream Physical Measurements X X X X
Wetland and Stream Reporting Activity 0 1 2 3 4 5 6 7 8 9 10
As-built / Baseline Report X
Detailed Monitoring & Management Report X X X X X
Interim Monitoring & Management Letter X X X X X
1Variation from this schedule shall be coordinated and approved in advance with/by the Corps.
*Location of automatic recorders will be shown on the As-built/Baseline Report.
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inundation. It is anticipated that six automatic recorders will be placed in the wetland restoration areas. Readings 
will be taken twice a day and the data be presented as hydrographs (water depths versus dates). See Appendix B 
for proposed locations.

Vegetation	(VIBI): The ecological condition assessment of the project will be established through the generation 
of VIBI scores per the protocols described in Integrated Wetland Assessment Program. Part 9: Field Manual for the 
Vegetation Index of Biotic Integrity for Wetlands v. 1.5 (Mack and Gara 2015). 

A rough guide for the number of VIBI monitoring plots that should be established at a project is one (1) focus 
plot (20 meter x 50 meter) for every 10-20 acres of each mapped plant community type. The number of VIBI 
monitoring plots required will be determined using the most current detailed site map. These sample plots should 
be placed within each of the mapped dominant plant communities. The VIBI plots should also represent the 
different mitigation activity types S+W is seeking credit for (e.g., re-establishment).  Plots should not cross plant 
community boundaries. If it is determined during monitoring that the established VIBI plots no longer accurately 
capture the developing vegetation communities, S+W will coordinate with the Corps and the IRT to determine if 
plots should be added or moved. The number of VIBI focus plots may also be revised if the wetland size changes 
significantly over the monitoring period.

Vegetation	(FQAI):	In addition to collecting VIBI data on the site, S+W will also evaluate the mitigation wetlands 
using the The Floristic Quality Assessment Index (FQAI – see Andreas et al. 2004). These data are being collected 
by S+W voluntarily, and the results are not being used to evaluate the attainment of the project’s performance 
standards. However, FQAI has been shown to correlate well with indices of human disturbance, including results 
from the Ohio Rapid Assessment Method for Wetlands v. 5.0 (Andreas et al. 2004, see Fennessy 1998) and the 
VIBI (Gara 2013). The FQAI, originally developed by Swink and Wilhelm (1979), was designed to create an objective 
standard of plant community quality by evaluating the weighted averaging of species richness (through application 
of each species’ assigned Coefficient of Conservatism value – C of C); the FQAI allows for relative comparisons of 
the condition of vegetation communities of different sites or varying portions of the same wetland. The FQAI 
methodology and C of C values for Ohio are presented in Andreas et al. (2004).

Due to the statistically significant correlations between FQAI and ORAM, and FQAI and VIBI, FQAI can be used to 
interpret a wetland’s Category relative to Ohio’s wetland antidegradation rule (OAC 3745-1-54), as scoring break 
points for each wetland Category (i.e., 1, 2, and 3) have been established for these other assessments. As use 
of FQAI monitoring represents a fresh approach to mitigation wetland quality categorization in Ohio, S+W will 
collaborate closely with Ohio EPA to evaluate the vegetation data collected at the mitigation site (including FQAI 
and VIBI).

Plant cover data from each vegetation stratum at the monitoring plots will be collected. Sapling, shrubs, and 
herbaceous plants will be identified to species and areal cover will be estimated within the 5-m radius circle 
centered on the fixed monitoring stake. Cover data for each species identified at a plot will be recorded using 
cover classes as presented in Table 1 of Mack and Gara (2015) and then converted to relative cover. In addition to 
collecting cover data, there will also be a stem count of woody species growing within each plot (see additional 
information within the Woody Vegetation monitoring method below). Using vegetation data collected at the 
FQAI monitoring quadrats, and from observations made across the site, a comprehensive plant species list will 
be prepared. A composite FQAI value for the project will be calculated per Equation 7 from Andreas et al. (2004):

 I = ∑ (CCi)/√(Nallspecies)

where I = the FQAI score, CCi = the coefficient of conservatism of plant species i, and Nallspecies = the total number of 
species occurring in the community being evaluated.

Woody	Vegetation: To track the development of project areas planned for forested mitigation, percent cover, 
caliper, and height data will be collected for all planted and volunteer trees and shrubs identified at the vegetation 
monitoring plots. These data will be collected in summer or early fall during vegetation sampling activities. Percent 
cover values will be converted to relative values for both herbaceous and woody vegetation to allow for a direct 
comparison of dominance by species. Frequency, density, and dominance (i.e., basal area) will be calculated from 
the raw forestry data. Standard descriptive statistics (i.e., mean, median, standard deviation) will be calculated 
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and reported for tree height data. Forestry and height data will be presented in the Detailed Monitoring & 
Management Reports.

Temporal	 Photo	 Sequence: For each Detailed Monitoring & Management Report a sequence of photographs 
will be taken during the middle of the growing season (~June – August) to chart the progress of plant community 
development. Locations and quantity of photograph monitoring points will coincide with VIBI monitoring plots. 

Detailed Site Mapping: Each Detailed Monitoring and Management Report will include a detailed site map 
identifying dominant plant community types, such as areas of developing forested, scrub-shrub, and emergent 
wetland habitats. Additional required elements of the map will include deepwater habitat, vegetated shallows, 
streams, uplands, and any areas dominated by invasive plant species (>50% cover), along with VIBI plots, 
monitoring wells, and fixed photo sequence locations. Since determination of the number of acres of wetland 
present is critical, wetland delineations must be carried out using the methods described in the 1987 Manual 
and the relevant regional supplement (including any subsequent versions/changes thereto) to define the areas 
displayed on the map. Wetland and non-wetland habitat types must be clearly delineated to allow an accurate 
determination of which areas are meeting wetland criteria. Precise wetland boundaries are also important for 
determining upland credits and areas of deepwater habitat or vegetated shallows. All areas over 0.1 acres that 
are dominated by invasive vegetation will be mapped and provided in detailed monitoring reports. After the 
second detailed monitoring event, any non-native or cryptogenic species that compromise 10% or more relative 
cover of the project will be considered invasive for the remainder of site management. A table indicating the 
acreage of each major habitat element delineated and its associated mitigation type will be included in each 
annual monitoring report to help determine precise credit availability. 

Stream	Channel	Stability	(BEHI): The restored stream channels will be inspected regularly (at least once a year) 
for erosion or vertical instability (e.g., headcuts). To document compliance with the stream stability performance 
standard, restored stream reaches will be assessed using the BEHI as developed by Rosgen (2001). The BEHI is an 
assessment of streambank erosion condition and potential that assigns point values to several aspects of bank 
condition. It provides an overall score that can be used to quantify stream bank condition.

Habitat	Sampling	(HHEI): In detailed monitoring years, the restored stream will be evaluated following the HHEI 
protocol per Field Methods for Evaluating Primary Headwater Streams in Ohio (Ohio EPA 2020). Results of the HHEI 
assessments completed on the restored streams, including field data sheets, will be presented in the detailed 
monitoring reports.

Floodplain: To monitor the stability of the restored floodplain and development of the vegetation community 
within its associated riparian area, several monitoring methods will be undertaken. Following construction, three 
fixed photo location points will be established along Stream 2; these points will be marked with ultraviolet (UV), 
light-resistant polyvinyl chloride (PVC) stakes and will be identified with permanent unique numbers. Photo 
documentation of site conditions will be taken at these locations and will include the stake and stake number. 
Subsequent photographs will be taken in the same area and with the same direction of view to allow for an 
accurate portrayal of site development over time. Additionally, S+W may include aerial photography captured with 
an sUAS (i.e., drone) in monitoring reports to further document site development. To the degree practicable, sUAS 
photographs will be taken from the same altitude and direction to provide similar views across monitoring years. 
The floodplain will be walked during each monitoring event. The extent of any erosion, instability, or unvegetated 
areas that may lead to erosion will be mapped using GPS technology, photographed, and plotted on a map. 

Physical	Measurements: During detailed monitoring years, S+W will conduct physical measurements of each 
restored stream channel within monitoring reaches. These measurements will include:

• Cross Sections: Two fixed permanent cross sections or one cross section per 30 bankfull widths 
(whichever number of cross sections is larger) will be collected for each restored stream.

• Longitudinal Profile: Within each monitoring reach, longitudinal profiles will be collected along the 
stream thalweg a minimum of two meander wavelengths. There will be at least one fixed permanent 
cross section within this reach (see previous bullet).

Data collected from the cross sections and longitudinal profiles will be used to calculate bankfull width, bankfull 
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depth, flood prone width, entrenchment ratio, bankfull cross-sectional area, bank height, bank:height ratio, 
width:depth ratio, thalweg elevation, water surface elevation, and bankfull stage, pool to pool spacing. These data 
and associated cross section and profile drawings and photographs will be presented in the monitoring reports.

Reporting	Activities
As-built/Baseline Report Contents

A baseline as-built report will be submitted in a letter format within 90 days of completing construction and 
planting. It is anticipated that construction will occur in the fall and planting will begin the subsequent spring. The 
baseline letter report shall include the following information:

• Descriptions of baseline ecological conditions on the site, including estimates of relative cover of invasive 
species of vegetation from Table 9.1;

• A drawing showing the as-built conditions of the mitigation area. This drawing will include water levels, as 
applicable, and 0.5’ contours in areas where is it practicable (i.e., where microtopography restoration has 
not taken place). 

• Color photographs and a photograph location map;

• A list of all seed mixes applied and a map showing locations and densities of installed trees, shrubs, and/
or forbs will be provided;

• Details of the stream physical measurements, including riffle bankfull width, riffle bankfull depth, pool 
bankfull width, pool bankfull depth, riffle cross sectional area, pool cross sectional area, bank:height ratio, 
sinuosity, radius of curvature, and bankfull slope;

• Descriptions of any deviations from the approved Mitigation Plan and Instrument.

Detailed Monitoring Report Contents

Detailed monitoring reports will be prepared and submitted 1, 3, 5, 7, and 10 years from construction or until 
mitigation goals are met (additional monitoring reports may be completed, if appropriate). See Table 10.1 for 
the anticipated monitoring schedule. The reports will be submitted to the Corps to be distributed to the IRT by 
December 31 of each monitoring year and will include the following information based upon data collected during 
annual site visit(s) completed during each year’s growing season per the schedule included in the Mitigation Plan:

• Color photographs and photograph location map;

• A qualitative description of the general arboreal plant health, vigor, and mortality, including a prognosis 
for their future survival will be included, along with photographs illustrating tree growth;

• Tree height data and stems density values;

• A comprehensive plant species list;

• Wetland water depths, hydrological indicators, water well data, and soil chromas;

• Aquatic resource delineation maps and data sheets;

• Native Perennial Hydrophyte cover values;

• VIBI scores and data sheets;

• Invasive vegetation cover percentages; 

• A map of all areas ≥0.1 acre that are dominated by invasive vegetation (≥50% cover);

• A map of all areas ≥0.1 acre of deepwater habitat and/or vegetated shallows;

• Stream channel stability (BEHI) scores;

• Documentation of evidence of floodplain utilization;

• Stream habitat scores (HHEI);

• A description of any remedial or adaptive management actions completed during the monitoring year, if 
applicable;
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• A description of any maintenance activities that occurred during the monitoring year; 

• A discussion regarding whether the interim or final performance standards are being met and a plan with 
an implementation timetable to correct any deficiencies;

• A discussion and graphical representation of how data corresponds to the performance standards will be 
included in each monitoring report for each goal. 

Interim	Monitoring	Letter	Contents

Interim monitoring reports will be presented in letter format and generally contain the following:

• General observations of the site, including a photolog;

• Wetland water depths and hydrological indicators;

• Discussions of any annual maintenance activities undertaken by S+W at the project (e.g., invasive 
vegetation control, corrective work to address erosion, etc.);

• A brief summary statement regarding site development trends.
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11.	Long-Term	Management	Plan	(LTMP)
A DRAFT Long-Term Management Plan (LTMP) has been included in Appendix G. As the site develops and matures, 
the LTMP will be updated and amended as necessary to include pertinent information for the Long-Term Steward. 
At the conclusion of active ecological monitoring, S+W, in consultation with the Long-Term Steward, will prepare 
a final LTMP to be included with the project’s final monitoring and management report. The final LTMP will be 
reviewed and approved by the Corps. The final LTMP will address the specific future needs of the project based 
upon conditions at the time of project closeout.

Long-Term	Steward
Per 33 CFR 332.7(d)(1), the party responsible for ownership and all long-term management of the compensatory 
mitigation project need not be identified in the original permit or instrument, as long as the future transfer of 
ownership and/or long-term management responsibility is approved by the Corps. S+W has initiated discussions 
with potential Long-Term Stewards, but no agreements have been executed at this time. Until such time that a 
Long-Term Steward is identified and approved by the Corps and the IRT, S+W will act as the Long-Term Steward. 

Long-Term	Monitoring	and	Management	Activities
Anticipated long-term monitoring and management activities, along with their estimated costs, are included in the 
LTMP. Activities will be amended or revised as necessary throughout active ecological monitoring.

Long-Term	Management	Fund
Following verification from the Corps of an intent to approve S+W shall establish a “Henry	 Creek	 Long-Term	
Management	Fund” to be held by S+W in an escrow account. Upon final approval of the UMBI, and prior to the 
first mitigation bank credit transaction, S+W will deposit the full amount of long-term management funds detailed 
in Appendix G to the established account for the project.

S+W will execute a contractual agreement with the Long-Term Steward to ensure the Long-Term Management 
Funds are applied to monitoring and management activities as defined in the LTMP. The LTMP will be developed so 
that it is consistent with the requirements of the site protection instrument, as well as the goals and intent of the 
approved Mitigation Plan. The agreement will be provided to the Corps prior to final approval of the LTMP. Upon 
written release of further monitoring by the Corps, the Long-Term Management Fund (and any earnings on funds 
in escrow) will be paid  to the Long-Term Steward.

Long-Term	Funding	Mechanism
Per 33 CFR 332.7(d)(3), appropriate funding mechanisms to be used by the Long-Term Steward include “endowments, 
trusts, contractual arrangement with future responsible parties, and other appropriate financial investments.” The 
funding mechanism used by the Long-Term Steward will follow those requirement and will be detailed in the final 
LTMP. The Long-Term Steward and funding mechanism have not been identified, however, S+W will provide details 
of the funding mechanism to the Corps for review and approval when the Long-Term Steward has been selected. 
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12.	Adaptive	Management	Plan
In some instances, unforeseen changes in site conditions or other components of the project may necessitate 
adaptive management. The following adaptive management strategy anticipates possible challenges associated with 
the project (beyond those foreseeable, routine maintenance needs that are further described in the Maintenance 
Plan section of this document) and provides for implementation of actions to address those challenges, as well 
as unforeseen changes to the project. Per 33 CFR 332.2, adaptive management requires consideration of the risk, 
uncertainty, and dynamic nature of compensatory mitigation projects and guides modification of those projects 
to optimize performance. 

Some potential unforeseen circumstances that could affect project goals, objectives, and long-term success of the 
project, are briefly described below.

• Climate Change: Shifts in precipitation (including timing and intensity) associated with climate change 
could result in site hydrology outside of the levels proposed for the project. Additionally, increased 
temperatures may result in greater levels of evapotranspiration from vegetation on the project. As such, 
measures to address these natural changes in precipitation and temperature may need to be implemented 
to ensure attainment of performance standards and overall project success (e.g., changes in water levels).

• Fire: Although fire plays an important role in many natural plant communities, it could negatively impact 
the project early in its development if a fire burns with enough intensity to scorch and kill planted trees 
and shrubs. In the event of a fire that causes widespread death of installed woody species, measures to 
address loss of these individuals may be needed (e.g., replanting the site).

• Pests/Disease: Similar to fire, introduction of novel pests or diseases could directly cause the death of 
native trees, shrubs, and herbaceous plants on the site, while establishment of new invasive species could 
result in a decline of vegetation community quality. Measures to address exotic pests or diseases could 
include new maintenance measures (e.g., application of insecticides/fungicides).

• Flood: Catastrophic precipitation events could cause localized flooding within the mitigation project, 
leading to the failure of berms through erosion. Measures to address flooding could include regrading/
repairing the damaged portions of the project followed by revegetation through installation of native 
trees and shrubs, and application of seed mixes.

If analysis of monitoring data or other information indicate that the project is not progressing towards meeting 
its performance standards, or if an unforeseen challenge of a magnitude beyond the scope of those reasonably 
foreseeable, routine maintenance needs described in the Maintenance Plan section of this document is identified 
(see preceding bullets), S+W will notify the Corps as soon as possible. Similarly, the Corps may identify project 
specific issues affecting attainment of performance goals that were not identified in the Mitigation Plan. In either 
scenario, S+W will develop a formal Adaptive Management Plan to be reviewed and approved by the Corps and IRT.  
Per 33 CFR 332.7(c), corrective measures may include site modifications, design changes, revisions to maintenance 
requirements, revised monitoring requirements, or revised performance standards. Adaptive management 
measures will be designed to ensure that the modified project provides aquatic resource functions that will meet 
the performance standards detailed in Section 9.  If corrective measures identified in the Adaptive Management 
Plan deviate from the approved Mitigation Plan, S+W will request approval from the Corps. Adaptive management 
activities will be implemented as soon as practicable, in consideration of climatic and site conditions. S+W will 
fund adaptive management measures, should they arise. 
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13. Financial Assurances
In addition to the credit release schedule, which assures the completion of performance-based milestones, S+W 
will secure a 10-year casualty insurance policy that meets or exceeds the Financial Assurance requirements set 
forth in 33 CFR 332.3(n). The insurance policy will be reviewed and approved by the Corps and will be secured 
following verification from the Corps of an “Intent to Approve,” prior to the sale of credits. The insurance coverage 
values will be developed in consultation with the Corps and are intended to extend sufficient financial resources 
to cover the following anticipated activities in case of default:

• Construction Phase Coverage Period

◊ Construction/Earthwork

◊ Seeding

◊ Tree/Shrub Planting

◊ As-built/Baseline Survey

• Monitoring and Maintenance Coverage Period

◊ Years 1-10 Monitoring and Management

The proposed insurance policy, in addition to the performance-based credit release schedule, will provide a 
financial assurance that is consistent with 33 CFR 332.3(n). Modification of the insurance policy, including the 
amount, terms, and holder, requires prior written USACE approval. The sponsor shall ensure that the insurance 
policy does not lapse. Extension of the insurance policy may be required if final performance standards have not 
been met at the end of 10 years.

After review of all required monitoring reports, a final site visit by the USACE, and evaluation of compliance with 
the terms and conditions of the Mitigation Plan, the USACE will provide written notification to the sponsor stating 
that the requirements of the Mitigation Plan have been satisfied and the sponsor may be fully released from the 
financial assurance requirements described herein. Exact dollar amounts of proposed financial assurance, as well 
as a draft of the insurance policy will be provided in subsequent submittals. 

General	Financial	Assurance	Requirements
All financial assurances will be in a form that ensures that the District Engineer will receive notification at least 
120 days in advance of any termination or revocation. Financial assurances shall be payable to a designee or to 
a standby trust agreement upon review and approval by the District Engineer. All amounts paid by the financial 
assurance provider shall be deposited directly into the standby trust fund for distribution by the trustee in 
accordance with instructions in the approval document signed by the District Engineer. The USACE cannot itself 
directly accept, retain, or draw upon financial assurance funds. If the USACE makes a claim on the insurance policy, 
the funds shall be directed to a standby trust. Prior to any transfer of funds to a standby trust, the USACE shall have 
the opportunity to review and approve the financial or legal institution proposed to serve as trustee as well as the 
terms and conditions of the standby trust. Any funds deposited into the standby trust shall remain secure until the 
USACE approves a designee to receive the funds that will develop and implement a proposal for completing the 
outstanding compensatory mitigation or provide replacement compensatory mitigation. The sponsor shall make 
every effort to identify a trustee and a designee agreeable to the USACE.

In the event that the USACE determines that the sponsor is in noncompliance with or has defaulted on obligations 
set forth in the Mitigation Plan, and the sponsor has failed to remedy the noncompliance in a timely manner as 
detailed in the Umbrella Mitigation Bank Instrument, the USACE may make a claim on the insurance policy by 
providing written notice to the sponsor and the insurance policy provider.
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     To be recorded with Deed 
Records - R.C. Section 317.08 

  
 ENVIRONMENTAL COVENANT    
  
This Environmental Covenant is entered into pursuant to the Final Rule, Compensatory Mitigation for Losses 
of Aquatic Resources, 33 C.F.R. 332, and in accordance with Ohio Revised Code (ORC) Sections 5301.80 to 
5301.92, by Stream + Wetlands Foundation (the “Owner/Holder”), a not-for-profit corporation having an 
address of 123 South Broad Street, Suite 238, PO Box 369, Lancaster, Ohio, 43130, and the Ohio Environmental 
Protection Agency (Ohio EPA), as a non-holder agency, for the purpose of subjecting certain property as further 
described herein (the “Covenant Area”) to the activity and use limitations set forth herein. For the purposes of 
this Covenant, the Owner/Holder and Ohio EPA shall be known collectively as the “Parties.”   

 
WHEREAS, the Owner/Holder is the owner in fee of certain real property, which contains the Covenant 

Area and is situated in Wood County, Ohio, in the Cedar-Portage 8-digit Hydrologic Unit Code (HUC) 04100010 
watershed; and 

 
WHEREAS, Stream & Wetlands Foundation, a non-profit 501(c)(3) organization, having an 

address of 123 South Broad Street, Suite 238, Lancaster, Ohio 43130 (“Sponsor”) has proposed to 
establish and construct the Henry Creek Wetland and Stream Mitigation Bank (the “Mitigation 
Bank”). Stream and Wetlands Foundation proposes to do so as sponsors of the Cedar-Portage 
Umbrella Mitigation Banking Instrument (the “UMBI”) and pursuant to that the Henry Creek 
Mitigation Plan to be executed by the Sponsor, the U.S. Army Corps of Engineers (“USACE”), and the 
Ohio EPA in accordance with Sections 401 and 404 of the Clean Water Act (33 U.S.C. §§1341 and 
1344), 33 CFR Parts 325 and 332 and O.R.C. Chapter 6111, and/or Ohio Administrative Code (“OAC") 
3745-1; and  
 
 WHEREAS, the Mitigation Bank will provide compensatory mitigation for unavoidable adverse 
impacts to waters of the United States and State Waters authorized under Section 404 of the Clean 
Water Act (33 U.S.C. § 1344) (“404 Permit”), and Section 401 of the Clean Water Act (33 U.S.C. § 
1341), including mitigation obligations contained in any Ohio water quality certification issued under 
Section 401 of the Clean Water Act (“401 WQC”) that are made requirements of the 404 permit, 
and/or impacts to isolated wetlands authorized under O.R.C. Chapter 6111, and/or Ohio 
Administrative Code (“OAC") 3745-1, and/or Sections 9 or 10 of the Rivers and Harbors Act (33 U.S.C. 
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§§ 401, 403); and 
 
 WHEREAS, the Ohio EPA and the USACE have approved the “Henry Creek Wetland and Stream 
Mitigation Plan” dated ________(the “Mitigation Plan”), and as a condition of the Mitigation Plan approval the 
Covenant Area is required to be protected in perpetuity; and   
  
 WHEREAS, the Covenant Area possesses substantial conservation value in conserving and protecting 
the physical, biological, and chemical integrity of wetlands and streams, and is important in the protection of 
the existing or designated use of the waters of the state pursuant to §§ 303 and 404 of the Clean Water Act, 
33 U.S.C. §§ 1313, 1344, and § 6111.041 of the Ohio Water Pollution Control Act.  The specific conservation 
values (hereinafter "Conservation Values") of the Covenant Area are documented in the Mitigation Plan; and   
 

WHEREAS, Owner/Holder agrees that third-party rights of enforcement shall be held by Ohio EPA and 
USACE (and their successor agencies). 
 
 NOW THEREFORE, Owner/Holder, Ohio EPA, and USACE agree to the following: 
 

1. Environmental Covenant. This instrument is an environmental covenant developed pursuant 
to the Final Rule, Compensatory Mitigation for Losses of Aquatic Resources, 33 C.F.R. 332, and executed in 
accordance with ORC Sections 5301.80 to 5301.92. 
 

2. Covenant Area. The Covenant Area is an approximately 151.7-acre tract of real property; 
located in Wood County, Ohio, and more particularly as described in Exhibit A and attached hereto and hereby 
incorporated by reference herein. 
 

3. Owner. Owner is the fee simple owner of the Covenant Area. 
 

4. Holder. Holder is the Holder of this Environmental Covenant (“Holder”). All references to 
“Holder” in this Environmental Covenant shall include a reference to all present and future holders under this 
Environmental Covenant, jointly and severally, if there is more than one holder. Holders may be added in 
accordance with the section of this Environmental Covenant entitled “Amendment or Termination.” 

 
 5. Activity and Use Limitations. Any activity on, or use of, the Covenant Area, inconsistent with 
the purposes of this Environmental Covenant or the Mitigation Plan is expressly prohibited. The Owner also 
hereby imposes and agrees to comply with the following activity and use limitations on the Covenant Area:  

 
Division: Any division or subdivision of the Covenant Area is prohibited. 
 
Commercial, Industrial, or Agricultural Activities: Commercial development, residential 

development, agricultural activities, or industrial activity on the Covenant Area is 
prohibited. 

 
Construction: The placement or construction of any human-made modifications, such as 

buildings, structures, fences, mobile homes, advertising, billboards, camping 
accommodations, roads, and utilities, on the Covenant Area is prohibited. Subject to 
prior approval from Ohio EPA and USACE, features to support use of the Covenant 
Area as a public park, such as walking trails, parking facilities, perimeter fencing, 
observation points, kiosks, educational displays and other similar infrastructure 
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features are permitted, as are activities that are specifically authorized by the 
Mitigation Plan. 

 
Cutting and Other Control of Vegetation: Except as otherwise allowed in the Mitigation Plan, 

any clearing, cutting, or burning of trees, ground cover or vegetation, or destroying 
by means of herbicides or pesticides on the Covenant Area is prohibited, other than 
the removal or control of invasive and noxious species and control activities that are 
authorized by the Mitigation Plan, or for the protection of imminent risks to human 
health and safety.  

 
Land Surface Alteration: The removal, filling, or excavation of soil, sand, gravel, rock, minerals, 

or other materials from the Covenant Area or doing any act that would alter the 
topography of the Covenant Area is prohibited. 

 
Roads: There shall be no building of new roads or other rights of way. 
 
Vehicles: There shall be no off-road operation of automobiles, trucks,  

snowmobiles, dune buggies, motorcycles, all-terrain vehicles, or any recreational 
motorized vehicles in the Covenant Area, except in connection with permitted uses 
of the Covenant Area hereunder or management of the Covenant Area, or as needed 
by law enforcement or emergency personnel. 

 
Dumping: Waste, garbage, and hazardous or toxic materials are not permitted and may not 

be accumulated on the Covenant Area. 
 
Waters and Wetlands: Water courses, streams, wetlands, and adjacent riparian areas may not 

be dredged, straightened, filled, channelized, impeded, diverted, or otherwise 
altered on the Covenant Area, other than as part of activities that are authorized by 
the Mitigation Plan. 

 
Recreation: Passive recreational uses, such as hiking, bird watching, hunting, trapping, fishing, 

and quiet enjoyment of the site are permitted so long as they do not affect the 
Conservation Values of the Covenant Area. 

 
Utilities: Construction of public utilities on the Covenant Area shall be prohibited except those 

utilities identified in the Covenant Area in Exhibit A. Subject to the prior approval of 
Ohio EPA and the USACE, utilities may be constructed to serve future recreational 
facilities that may be constructed on the site (e.g., restroom, parking lots, and park 
shelter facilities as identified in Exhibit A). 

 
Other Activities: Each and every other activity which might endanger or contravene the 

Conservation Values of the Covenant Area or is otherwise inconsistent with the 
purposes of this Environmental Covenant or Mitigation Plan shall be prohibited.  

 
Notification: Subsequent to Ohio EPA and USACE approval of infrastructure as required 
hitherto, USACE and Ohio EPA will be provided with not less than 60-days advance written 
notification prior to the construction of infrastructure that facilitates the use of the site by the 
public in the Covenant Area.   All future construction activities within the Covenant Area must 
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obtain all necessary local, state, and federal permits and authorizations prior to commencing 
work. 

 
6. Running with the Land. This Environmental Covenant shall be binding upon the Owner and all 

assigns and successors in interest, including any Transferee, and shall run with the land, pursuant to R.C. 
Section 5301.85, subject to amendment or termination as set forth herein. The term “Transferee” as used in 
this Environmental Covenant, shall mean any future owner of any interest in the Covenant Area or any portion 
thereof, including, but not limited to, owners of an interest in fee simple, mortgagees, easement holders, 
and/or lessees.  
 

7. Compliance Enforcement. Compliance with this Environmental Covenant may be enforced 
pursuant to ORC Section 5301.91 or other applicable law by any Owner or Holder, USACE, Ohio EPA, or any 
applicable agency if the Owner fails to cure an event of non-compliance within thirty (30) days after receipt of 
notice thereof from Holder, Ohio EPA, or USACE. Under circumstances where the violation cannot reasonably 
be cured within a thirty (30) day period, compliance may be enforced if the Owner fails to begin curing such 
violation within the thirty (30) day period or fails to continue diligently to cure such violation until finally cured. 
Failure to timely enforce compliance with this Environmental Covenant or the use limitations contained herein 
by any party shall not bar subsequent enforcement by such party and shall not be deemed a waiver of the 
party’s right to take action to enforce any provision of this Covenant. Nothing in this Environmental Covenant 
shall restrict the Director of Ohio EPA from exercising any authority under applicable law in order to protect 
public health or safety or the environment.  
 

8.  Rights of Access. Owner hereby grants to Holder, Sponsor, Ohio EPA and USACE and their 
respective agents, contractors, and employees the right of access to the Covenant Area in connection with the 
implementation or Enforcement of this Environmental Covenant.  Reasonable notice shall be given to the 
Owner prior to accessing the Covenant Area except in the event of an emergency or impending violation of this 
Environmental Covenant. 

 
9.  Compliance Reporting. Owner and any Transferee shall submit to Holder, Ohio EPA, and/or 

USACE, upon request, written documentation verifying that the activity and use limitations remain in place and 
are being complied with. 
 

10.  Notice upon Conveyance. Each instrument hereafter conveying any interest in the Covenant 
Area or any portion of the Covenant Area shall contain a notice of the activity and use limitations set forth in 
this Environmental Covenant, and provide the recorded location of this Environmental Covenant.  The notice 
shall be substantially in the following form:  

THE INTEREST CONVEYED HEREBY IS SUBJECT TO AN ENVIRONMENTAL COVENANT, DATED                 
, _____, RECORDED IN THE DEED OR OFFICIAL RECORDS OF THE             COUNTY RECORDER 
ON ___________, _____, IN [DOCUMENT ____, or  BOOK___, PAGE ____,].  THE 
ENVIRONMENTAL COVENANT CONTAINS THE FOLLOWING ACTIVITY AND USE LIMITATIONS:  
 

[In the notice, restate restrictions from Paragraph 5 of this Covenant] 
 

Owner/Holder shall provide USACE 60-day advance notification before any action is taken to transfer of title 
to, or establishment of any other legal claims over, the Covenant Area. Owner shall notify Holder, Ohio EPA, 
and USACE 60 days prior to each conveyance of an interest in any portion of the Covenant Area. Owner’s notice 
shall include the name, address and telephone number of the Transferee, and a copy of the original document 
that imposed restrictions on the Covenant Area. 
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11.  Representations and Warranties. Owner hereby represents and warrants to the other 

signatories hereto:  
 

a.  That the Owner is the sole owner of the Covenant Area; 

b.  That the Owner holds fee simple title to the Covenant Area subject to easements and encumbrances 
identified in Exhibit A; 

c.  That the Owner has the power and authority to enter into this Environmental Covenant, to grant 
the rights and interests herein provided and to carry out all obligations hereunder; and 

d.  That this Environmental Covenant will not materially violate or contravene or constitute a material 
default under any other agreement, document or instrument to which Owner is a party or by which 
Owner may be bound or affected; and that the Owner has identified all persons that hold any interest 
in, or right to, the Covenant Area.  

12. Ownership Costs and Liabilities. Owner shall be fully responsible and liable for costs, liabilities, 
taxes and insurance related to the Covenant Area.  Holder, Ohio EPA and USACE shall have no liability or other 
obligation for costs, liabilities, taxes, or insurance of any kind related to the Covenant Area.  Further, Holder, 
Ohio EPA and USACE, and their respective trustees, officers, employees, agents, and members, shall have no 
liability arising from injury or death to any person or from physical damage to any other property located on 
the Covenant Area or otherwise, unless due to their own negligence or willful misconduct, or as required under 
this Environmental Covenant.  

 
13. Amendment or Termination. This Environmental Covenant may be amended or terminated 

only by consent of all of the following: the Owner or a Transferee, the Holder[s], and the Ohio EPA, pursuant 
to ORC § 5301.89 or § 5301.90 and other applicable law.  In accordance with 33 C.F.R. 332.7(a)(3), USACE must 
be provided 60-day advance notification before any action is taken to amend or terminate this Environmental 
Covenant. “Amendment” means any changes to the Environmental Covenant, including the activity and use 
limitations set forth herein, or the elimination of one or more activity and use limitations when there is at least 
one limitation remaining. “Termination” means the elimination of all activity and use limitations set forth 
herein and all other obligations under this Environmental Covenant. Amendment or termination shall not be 
deemed an amendment or modification of any terms of the Instrument.  
 

This Environmental Covenant may be amended or terminated only by a written instrument duly 
executed by the Director of Ohio EPA the Holder[s], and the Owner[s] or Transferee[s] of the Covenant Area or 
portion thereof, as applicable. Within thirty (30) days of signature by all requisite parties on any amendment 
or termination of this Environmental Covenant, the Owner[s] or Transferee[s] shall file such instrument for 
recording with the Wood County Recorder’s Office and shall provide a true copy of the recorded instrument to 
the Ohio EPA and USACE. 

 
14. Severability. If any provision of this Environmental Covenant is found to be unenforceable in 

any respect, the validity, legality, and enforceability of the remaining provisions shall not in any way be affected 
or impaired. 

 
15. Governing Law. This Environmental Covenant shall be governed by and interpreted in 

accordance with the laws of the State of Ohio. 
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 16. Liberal Construction: This Environmental Covenant shall be liberally construed in favor of 
maintaining the Conservation Values. The section headings and subheadings identified herein are for reference 
purposes only and shall not be used to interpret the meaning of any provision hereof.  
 

17. Recordation. Within thirty (30) days after the date of the final required  
signature upon this Environmental Covenant, the Owner shall file this Environmental Covenant for recording, 
in the same manner as a deed to the property, with the Wood County Recorder’s Office. 
 

18. Effective Date. The effective date of this Environmental Covenant shall be the date upon 
which the fully executed Environmental Covenant has been recorded as a deed record for the Covenant Area 
with the Wood County Recorder. 
 

19. Distribution of Environmental Covenant. The Owner[s] shall distribute a file- and date-
stamped copy of the recorded Environmental Covenant to: USACE, Ohio EPA, anyone designated by ORC 
5301.83, and any other person designated by USACE and Ohio EPA. 

  
20.  Notice. Unless otherwise notified in writing by or on behalf of the relevant party, any document 

or communication required by this Environmental Covenant shall be submitted to: 
 
 Owner/Holder: 

Stream + Wetlands Foundation 
 123 S. Broad Street, Suite 238 
 PO Box 369 
 Lancaster, Ohio 43130 

 
Ohio EPA: 
Ohio EPA Division of Surface Water 
Mitigation Compliance 
P.O. Box 1049 
Columbus, Ohio 43216-1049 
 

 USACE: 
U.S. Army Corps of Engineers, Huntington District 

 Regulatory Division 
502 8th Street 
Huntington, West Virginia 25701 

 
21. Counterparts. This Environmental Covenant may be executed in several counterparts, each of 

which may be deemed an original, and all of such counterparts together shall constitute one and the same 
Environmental Covenant.  

 
 

Remainder of this page left blank intentionally. 
 

Please see signatures on following pages. 
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The undersigned representative of the Owner/Holder represents and certifies that he or she is authorized to 
execute this Environmental Covenant.  
 
IT IS SO AGREED: 
 
OWNER, HOLDER, AND SPONSOR: 
 
Stream + Wetlands Foundation 
       
By: __________________________________ 
 Vincent E. Messerly 
 
Its: President 
 
Date: ________________________________ 
 
 
 
State of Ohio  ) 

) ss: 
County of Wood   )  
 
Before me, a notary public, in and for said county and state, personally appeared    Vincent E. Messerly, a 
duly authorized representative of Stream + Wetlands Foundation, a non-profit corporation, who 
acknowledged to me that [he/she] did execute the foregoing instrument on behalf of said corporation. 
 
IN TESTIMONY WHEREOF, I have subscribed my name and affixed my official seal this          day of            , 
20__. 

 
   

___________________________________________ 
Notary Public   
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OHIO ENVIRONMENTAL PROTECTION AGENCY 
 
By:  __________________________________ 
 Laurie A. Stevenson 
 
Its:  Director, or Designee 
 
Date: ______________________ 
 
 
 
 
State of Ohio  ) 

) ss: 
County of Wood )  
 

Before me, a notary public, in and for said county and state, personally appeared, the Director of Ohio EPA (or 

her designee), who acknowledged to me that she did execute the foregoing instrument on behalf of Ohio EPA. 

 

IN TESTIMONY WHEREOF, I have subscribed my name and affixed my official seal this             day of                   , 

20        . 

 

 
 
___________________________________________ 
Notary Public 
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Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation X , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X

X

X

X Yes X

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

S+W Henry Creek Mitigation Bank City/County: Perrysburg Twp., Wood Cty. Sampling Date: 5/10/2022

Landform (hillside, terrace, etc.): flat Local relief (concave, convex, none): concave Slope %: 0%

Stream + Wetlands Foundation OH Sampling Point: 1

Snowden, Keefer Section, Township, Range: Perrysburg Twp.

HoA: Hoytville clay loam, 0 to 1 percent slopes n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L, MLRA 99 41.519427 Long: -83.501496 Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID: Wetland A

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)
Wetland A - farmed wetland.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): 0 Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0
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Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X X

VEGETATION – Use scientific names of plants. 1

Tree Stratum )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC: 1 (A)

Total Number of Dominant 
Species Across All Strata: 1 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

Prevalence Index worksheet:

FAC species 0 0

5 5

Total % Cover of:

0

UPL species 0 0

FACU species 0

=Total Cover

5

Prevalence Index  = B/A = 1.00

5 (A)

) OBL species

Multiply by:

FACW species 0

0

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Echinochloa muricata 5 Yes OBL 3 - Prevalence Index is ≤3.01

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.5 =Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)
Active agricultural field.

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0
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Sampling Point

X

X

SOIL 1

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

8-14 10YR 3/2

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey90 10YR 4/6 10 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-8 10YR 2/2 100

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0
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Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation X , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No X
X No X

No X

Yes X

Remarks: 
No hydrology indicators.

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?
Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Remarks:  (Explain alternative procedures here or in a separate report.)
Active agricultural field.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)  Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

HoA: Hoytville clay loam, 0 to 1 percent slopes n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L, MLRA 99 41.519312 Long: -83.501649 Datum:

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

S+W Henry Creek Mitigation Bank City/County: Perrysburg Twp., Wood Cty. Sampling Date: 5/10/2022

Landform (hillside, terrace, etc.): flat Local relief (concave, convex, none): none Slope %: 0%

Stream + Wetlands Foundation OH Sampling Point: 2

Snowden, Keefer Section, Township, Range: Perrysburg Twp.

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-5

Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size:

1.

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

Remarks:  (Include photo numbers here or on a separate sheet.)
No vegetation present - active agricultural field.

=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.=Total Cover

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

3 - Prevalence Index is ≤3.01

=Total Cover

Prevalence Index  = B/A =

(A)

) OBL species

Multiply by:

FACW species

UPL species

FACU species

Prevalence Index worksheet:

FAC species

Total % Cover of:

(B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

(A)

Total Number of Dominant 
Species Across All Strata:

VEGETATION – Use scientific names of plants. 2

Tree Stratum )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC:

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-6

Sampling Point

X

XYes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-11 10YR 3/2 100

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L)

65 10YR 4/6 35 C

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey

SOIL 2

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

11-17 10YR 4/2

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-7

Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation X , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

X No
X No X
X No

X

X

X

X Yes X

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

S+W Henry Creek Mitigation Bank City/County: Perrysburg Twp., Wood Cty. Sampling Date: 5/10/2022

Landform (hillside, terrace, etc.): flat Local relief (concave, convex, none): concave Slope %: 0%

Stream + Wetlands Foundation OH Sampling Point: 3

Snowden, Keefer Section, Township, Range: Perrysburg Twp.

HoA: Hoytville clay loam, 0 to 1 percent slopes n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L, MLRA 99 41.520201 Long: -83.502858 Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID: Wetland A

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)
Wetland A - farmed wetland.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)                                       Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): 0 Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-8

Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size: X

1. X

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X X

VEGETATION – Use scientific names of plants. 3

Tree Stratum )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC: 1 (A)

Total Number of Dominant 
Species Across All Strata: 1 (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC: 100.0%

Prevalence Index worksheet:

FAC species 0 0

3 3

Total % Cover of:

0

UPL species 0 0

FACU species 0

=Total Cover

3

Prevalence Index  = B/A = 1.00

3 (A)

) OBL species

Multiply by:

FACW species 0

0

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

Echinochloa muricata 3 Yes OBL 3 - Prevalence Index is ≤3.01

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.3 =Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)
Active agricultural field.

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-9

Sampling Point

X

X

SOIL 3

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

8-14 10YR 2/2

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey85 10YR 4/6 15 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-8 10YR 2/2 100

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-10

Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation X , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No X
No X X
No X

Yes X

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

S+W Henry Creek Mitigation Bank City/County: Perrysburg Twp., Wood Cty. Sampling Date: 5/10/2022

Landform (hillside, terrace, etc.): flat Local relief (concave, convex, none): none Slope %: 0%

Stream + Wetlands Foundation OH Sampling Point: 4

Snowden, Keefer Section, Township, Range: Perrysburg Twp.

HoA: Hoytville clay loam, 0 to 1 percent slopes n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L, MLRA 99 41.520040 Long: -83.502788 Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)
Active agricultural field.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)  Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 
No hydrology indicators.

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-11

Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size:

1.

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4. X

VEGETATION – Use scientific names of plants. 4

Tree Stratum )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Prevalence Index worksheet:

FAC species

Total % Cover of:

UPL species

FACU species

=Total Cover

Prevalence Index  = B/A =

(A)

) OBL species

Multiply by:

FACW species

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

3 - Prevalence Index is ≤3.01

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)
No vegetation present - active agricultural field.

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-12

Sampling Point

X

SOIL 4

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

10-16 10YR 3/2

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey85 10YR 4/6 15 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-10 10YR 2/2 100

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-13

Project/Site:

Applicant/Owner: State:

Investigator(s):

Lat:

Soil Map Unit Name: NWI classification:

X

Are Vegetation X , Soil , or Hydrology Yes X

Are Vegetation , Soil , or Hydrology

SUMMARY OF FINDINGS – Attach site map showing sampling point locations, transects, important features, etc.

No
No X X
No X

Yes X

WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region 

S+W Henry Creek Mitigation Bank City/County: Perrysburg Twp., Wood Cty. Sampling Date: 5/10/2022

Landform (hillside, terrace, etc.): flat Local relief (concave, convex, none): none Slope %: 0%

Stream + Wetlands Foundation OH Sampling Point: 5

Snowden, Keefer Section, Township, Range: Perrysburg Twp.

HoA: Hoytville clay loam, 0 to 1 percent slopes n/a

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No (If no, explain in Remarks.) 

Subregion (LRR or MLRA): LRR L, MLRA 99 41.519875 Long: -83.508176 Datum:

significantly disturbed? Are “Normal Circumstances” present? No

naturally problematic? (If needed, explain any answers in Remarks.)

Hydrophytic Vegetation Present? Yes

Wetland Hydrology Present? Yes If yes, optional Wetland Site ID:

Is the Sampled Area
Hydric Soil Present? Yes within a Wetland? Yes No

Remarks:  (Explain alternative procedures here or in a separate report.)
Active agricultural field.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply)  Surface Soil Cracks (B6)

Surface Water (A1)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Crayfish Burrows (C8)
Sediment Deposits (B2) Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Water-Stained Leaves (B9) Drainage Patterns (B10)
High Water Table (A2) Aquatic Fauna (B13) Moss Trim Lines (B16)
Saturation (A3) Marl Deposits (B15) Dry-Season Water Table (C2)

Iron Deposits (B5) Thin Muck Surface (C7) Shallow Aquitard (D3)
Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks) Microtopographic Relief (D4)

Drift Deposits (B3) Presence of Reduced Iron (C4) Stunted or Stressed Plants (D1)
Algal Mat or Crust (B4) Recent Iron Reduction in Tilled Soils (C6) Geomorphic Position (D2)

Water Table Present? Yes No Depth (inches):

Sparsely Vegetated Concave Surface (B8) FAC-Neutral Test (D5)

Field Observations:
Surface Water Present? Yes No Depth (inches):

Remarks: 
No hydrology indicators.

No
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Saturation Present? Yes No Depth (inches): Wetland Hydrology Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0



Stream + Wetlands Foundation May 2022E2-14

Sampling Point:

(Plot size:

1.

2.

3.

4.

5.

6. (A/B)

7.

Sapling/Shrub Stratum (Plot size: x 1 =

1. x 2 =

2. x 3 =

3. x 4 =

4. x 5 =

5. Column Totals: (B)

6.

7.

Herb Stratum (Plot size:

1.

2. 4 - Morphological Adaptations1 (Provide supporting

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

(Plot size:

1.

2.

3.

4.

VEGETATION – Use scientific names of plants. 5

Tree Stratum )
Absolute 
% Cover

Dominant 
Species?

Indicator 
Status Dominance Test worksheet:

Number of Dominant Species 
That Are OBL, FACW, or FAC: (A)

Total Number of Dominant 
Species Across All Strata: (B)

Percent of Dominant Species 
That Are OBL, FACW, or FAC:

Prevalence Index worksheet:

FAC species

Total % Cover of:

UPL species

FACU species

=Total Cover

Prevalence Index  = B/A =

(A)

) OBL species

Multiply by:

FACW species

=Total Cover 1 - Rapid Test for Hydrophytic Vegetation

) 2 - Dominance Test is >50%

Hydrophytic Vegetation Indicators:

3 - Prevalence Index is ≤3.01

Problematic Hydrophytic Vegetation1 (Explain)

1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic.

data in Remarks or on a separate sheet)

Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall.

Definitions of Vegetation Strata:

Tree – Woody plants 3 in. (7.6 cm) or more in 
diameter at breast height (DBH), regardless of height.

Woody Vine Stratum ) Woody vines – All woody vines greater than 3.28 ft in 
height.

Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall.=Total Cover

Hydrophytic 
Vegetation 
Present? Yes No

Remarks:  (Include photo numbers here or on a separate sheet.)
No vegetation present - active agricultural field.

=Total Cover

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0
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Sampling Point

X

SOIL 5

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features

Prominent redox concentrations

(inches) Color (moist) % Color (moist) % Type1

13-16 10YR 3/2

Loamy/Clayey

Loc2 Texture Remarks

M Loamy/Clayey90 10YR 4/6 10 C

Hydric Soil Indicators: Indicators for Problematic Hydric Soils3:
Histosol (A1) Polyvalue Below Surface (S8) (LRR R, 2 cm Muck (A10) (LRR K, L, MLRA 149B)
Histic Epipedon (A2) MLRA 149B) Coast Prairie Redox (A16) (LRR K, L, R)
Black Histic (A3) Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
Hydrogen Sulfide (A4) High Chroma Sands (S11) (LRR K, L) Polyvalue Below Surface (S8) (LRR K, L)

1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location:  PL=Pore Lining, M=Matrix.

Thick Dark Surface (A12) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
Sandy Mucky Mineral (S1) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Stratified Layers (A5) Loamy Mucky Mineral (F1) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
Depleted Below Dark Surface (A11) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

0-13 10YR 3/2 100

Stripped Matrix (S6) Marl (F10) (LRR K, L) Other (Explain in Remarks)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Depleted Dark Surface (F7) Red Parent Material (F21)
Sandy Redox (S5) Redox Depressions (F8) Very Shallow Dark Surface (F22)

Yes No

Remarks:
This data form is revised from Northcentral and Northeast Regional Supplement Version 2.0 to include the NRCS Field Indicators of Hydric Soils, 
Version 7.0, 2015 Errata. (http://www.nrcs.usda.gov/Internet/FSE_DOCUMENTS/nrcs142p2_051293.docx)

Restrictive Layer (if observed):
Type:

Depth (inches):                   Hydric Soil Present?

US Army Corps of Engineers Northcentral and Northeast Region – Version 2.0
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2022-02-19

2022-01-20

2021-12-21

Antecedent Precipitation vs Normal Range based on NOAA's Daily Global Historical Climatology Network

Daily Total

30-Day Rolling Total

30-Year Normal Range

30 Days Ending

30

th

 %ile  (in) 70

th

 %ile  (in)

Observed (in) Wetness Condition Condition Value Month Weight Product

2022-02-19 0.953937 1.711024 1.047244 Normal 2 3 6

2022-01-20 0.998425 2.435433 0.610236 Dry 1 2 2

2021-12-21 1.451181 2.516536 1.496063 Normal 2 1 2

Result Normal Conditions - 10

Coordinates 41.521854, -83.508605

Observation Date 2022-02-19

Elevation (ft) 636.32

Drought Index (PDSI) Severe wetness

WebWIMP H

2

O Balance

Wet Season

Weather Station Name Coordinates Elevation (ft) Distance (mi)

Elevation 

Weighted 

Days Normal Days Antecedent

TOLEDO METCALF FLD 41.5631, -83.4764 622.047 3.301 14.273 1.533 8511 90

WALBRIDGE 0.2 NNW 41.5878, -83.4911 618.11 1.868 3.937 0.848 5 0

PERRYSBURG 5.2 ENE 41.5818, -83.5307 620.079 3.09 1.968 1.397 1 0

NORTHWOOD 2.8 ENE 41.6186, -83.4277 605.971 4.587 16.076 2.138 5 0

TOLEDO 3.8 SE 41.6249, -83.5305 619.095 5.104 2.952 2.312 4 0

OREGON 2.8 SSW 41.6305, -83.4411 597.113 5.001 24.934 2.375 21 0

PERRYSBURG 6.0 SE 41.4925, -83.5406 645.013 5.901 22.966 2.791 3 0

TOLEDO BLADE 41.65, -83.5333 600.066 6.685 21.981 3.155 1788 0

TOLEDO 2.4 ENE 41.6823, -83.5412 597.113 8.89 24.934 4.222 3 0

PERRYSBURG 1.6 WSW 41.5411, -83.6497 637.139 9.089 15.092 4.227 14 0

BOWLING GREEN WWTP 41.3831, -83.6111 674.869 14.258 52.822 7.169 997 0

TOLEDO EXPRESS AP 41.5886, -83.8014 668.963 16.89 46.916 8.393 1 0
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Background Information 
Name: Greg Snowden 

Date: 3 May 2022 

Affiliation: Stream + Wetlands Foundation 

Address: 123 S. Broad Street, Suite 238 

Phone Number: 740-654-4016

E-Mail Address: gsnowden@streamandwetlands.org 

Name of Wetland: Wetland A 

Vegetation Communit(ies): emergent, forested 

HGM Class(es): depression 

Location of Wetland: Include map, address, north arrow, landmarks, distances, roads, etc. 

See Mitigation Plan 

Lat/Long or UTM Coordinate: 41.519427, -83.501496 

USGS Quad Name: Rossford 

County: Wood 

Township: Perrysburg 

Section and Subsection: n/a 

Hydrologic Unit Code: 04100010 

Site Visit: March 17 and May 10, 2022 

National Wetland Inventory Map: See Mitigation Plan 

Ohio Wetland Inventory Map: n/a 

Soil Survey: See Mitigation Plan 

Delineation Report/Map: See Mitigation Plan 
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Name of Wetland: Wetland A 

Wetland Size (acres, hectacres) 3.5 ac. 

Sketch: Include north arrow, relationship with other surface waters, vegetation zones, etc. 
See Mitigation Plan. Wetland extends off-site to the east into an adjacent woodlot; this portion of 
the wetland was scored with the on-site area for the ORAM assessment. 

Comments, Narrative Discussion, Justification of Category Changes: 
 

Final Score: 30 Category: 1 or 2 gray zone 
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Scoring Boundary Worksheet 
INSTRUCTIONS: The initial step in completing the ORAM is to identify the “scoring boundaries” of the wetland being 
rated. In many instances, this determination will be relatively easy and the scoring boundaries will coincide with the 
“jurisdictional boundaries.” For example, the scoring boundary of an isolated cattail marsh located in the middle of a 
farm field will likely be the same as that wetland’s jurisdictional boundaries. In other instances, however, the scoring 
boundary will not be as easily determined. Wetlands that are small or isolated from other surface waters often form 
large continguous areas or heterogeneous complexes of wetland and upland. In separating wetlands for scoring 
purposes, the hydrologic regime of the wetland is the main criterion that should be used. Boundaries between 
contiguous or connected wetlands should be established where the volume, flow, or velocity of water moving through 
the wetland changes significantly. Areas with a high degree of hydrologic interaction should be scored as a single 
wetland. In determining a wetland’s scoring boundaries, use the guidelines in the ORAM Manual Section 5.0. In 
certain instances, it may be difficult to establish the scoring boundary for the wetland being rated. These problem 
situations include wetlands that form a patchwork on the landscape, wetlands divided by artificial boundaries like 
property fences, roads, or railroad embankments, wetlands that are contiguous with streams, lakes, or rivers, and 
estuarine or coastal wetlands. These situations are discussed below; however, it is recommended that Rater contact 
Ohio EPA, Division of Surface Water, 401/Wetlands Section if there are additional questions or a need for further 
clarification of the appropriate scoring boundaries of a particular wetland. 

# Steps in properly establishing scoring boundaries Done? Not Applicable 

Step 1 
Identify the wetland area of interest. This may be the site 
of a proposed impact, a reference site, conservation site, 
etc. 

x  

Step 2 

Identify the locations where there is physical evidence 
that hydrology changes rapidly. Such evidence includes 
both natural and human-induced changes, including, 
constrictions caused by berms or dikes, points where the 
water velocity changes rapidly at rapids or falls, points 
where significant inflows occur at the confluence of rivers, 
or other factors that may restrict hydrologic interaction 
between the wetlands or parts of a single wetland. 

x  

Step 3 

Delineate the boundary of the wetland to be rated such 
that all areas of interest that are contiguous to and within 
the areas where the hydrology does not change 
significantly, i.e., areas that have a high degree of 
hydrologic interaction are included within the scoring 
boundary. 

x  

Step 4 

Determine if artificial boundaries, such as property lines, 
state lines, roads, railroad embankments, etc., are 
present. These should not be used to establish scoring 
boundaries unless they coincide with areas where the 
hydrologic regime changes. 

x  

Step 5 
In all instances, the Rater may enlarge the minimum 
scoring boundaries discussed here to score together 
wetlands that could be scored separately. 

x  

Step 6 

Consult ORAM Manual Section 5.0 for how to establish 
scoring boundaries for wetlands that form a patchwork on 
the landscape, divided by artificial boundaries, 
contiguous to streams, lakes, or rivers, or for dual 
classifications. 

x  

 

End of Scoring Boundary Determination.  
Begin Narrative Rating On Next Page. 
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Narrative Rating 
INSTRUCTIONS: Answer each of the following questions. Questions 1, 2, 3, and 4 should be answered based on 
information obtained from the site visit or the literature and by submitting a Data Services Request to the Ohio 
Department of Natural Resources, Division of Natural Areas and Preserves, Natural Heritage Data Services, 1889 
Fountain Square Court, Building F-1, Columbus, Ohio 43224, 614-265-6453 (phone), 614-265-3096 (fax), 
http://www/dnr.state.oh.us/dnap. The remaining questions are designed to be answered primarily by the results of the 
site visit. Refer to the User’s Manual for descriptions of these wetland types. Note: “Critical habitat” is legally defined 
in the Endangered Species Act and is the geographic area containing physical or biological features essential to the 
conservation of a listed species or as an area that may require special management considerations or protection. The 
Rater should contact the Region 3 Headquarters or the Columbus Ecological Services Office for updates as to 
whether critical habitat has been designated for other federally listed threatened or endangered species. 
“Documented” means the wetland is listed in the appropriate State of Ohio database. 

# Question Check One  
1 Critical Habitat. Is the wetland in a township, section, 

or subsection of a United States Geological Survey 7.5 
Minute Quadrangle that has been designated by the 
U.S. Fish and Wildlife Service as “critical habitat” for 
any threatened or endangered plant or animal 
species? Note: as of January 1, 2001, of the federally 
listed endangered or threatened species which can be 
found in Ohio, the Indiana Bat has had critical habitat 
designated (50 CFR 17.95(a) and the piping plover 
has had critical habitat proposed (65 FR 41812 July 6, 
2000). 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status. 
 
Go to Question 2 

 NO 
 
Go to Question 2 

2 Threatened or Endangered Species. Is the wetland 
known to contain an individual of, or documented 
occurrences of, federal or state-listed threatened or 
endangered plant or animal species? 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 3 

 NO 
 
Go to Question 3 

3 Documented High-Quality Wetland. Is the wetland 
on record in Natural Heritage Database as a high-
quality wetland? 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 4 

 NO 
 
Go to Question 4 

4 Significant Breeding or Concentration Area. Does 
the wetland contain documented regionally significant 
breeding or nonbreeding waterfowl, neotropical 
songbird, or shorebird concentration areas? 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 5 

 NO 
 
Go to Question 5 

5 Category 1 Wetlands. Is the wetland less than 0.5 
hectares (1 acre) in size and hydrologically isolated 
and either 1) comprised of vegetation that is 
dominated (greater than 80% areal cover) by Phalaris 
arundinacea, Lythrum salicaria, or Phragmites 
australis; or 2) an acidic pond created or excavated on 
mined lands that have little or no vegetation> 

 YES 
 
Wetland is a Category 1 
wetland. 
 
Go to Question 6 

 NO 
 
Go to Question 6 

6 Bogs. Is the wetland a peat-accumulating wetland that 
1) has no significant inflows or outflows; 2) supports 
acidophilic mosses, particularly Sphagnum spp.; 3) the 
acidophilic mosses have >30% cover; 4) at least one 
species from Table 1 is present; and 5) the cover of 
invasive species (see Table 1) is <25%. 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 7 

 NO 
 
Go to Question 7 

7 Fens. Is the wetland a carbon accumulating (peat, 
muck) wetland that is saturated during most of the 
year, primarily by a discharge of free flowing, mineral 
rich, ground water with a circumneutral pH (5.5-9.0) 
and with one or more plant species listed in Table 1 
and the cover of invasive species listed in Table 1 is 
<25%. 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 8a 

 NO 
 
Go to Question 8a 
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8a “Old Growth Forest.” Is the wetland a forested 
wetland and is the forest characterized by, but not 
limited to, the following characteristics; overstory 
canopy trees of great age (exceeding at least 50% of a 
projected maximum attainable age for a species); little 
or no evidence of human-caused understory 
disturbance during the past 80 to 100 years; an all-
aged structure and multi-layered canopies; 
aggregations of canopy trees interspersed with canopy 
gaps; and significant numbers of standing dead snags 
and downed logs? 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 8b 

 NO 
 
Go to Question 8b 

8b Mature forested wetlands. Is the wetland a forested 
wetland with 50% or more of the cover of upper forest 
canopy consisting of deciduous trees with large 
diameters at breast height (dbh), generally diameters 
greater than 45cm (17.7in) dbh? 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status. 
 
Go to Question 9a 

 NO 
 
Go to Question 9a 

9a Lake Erie coastal and tributary wetlands. Is the 
wetland located at an elevation less than 575 feet on 
the USGS map, adjacent to this elevation, or along a 
tributary to Lake Erie that is accessible to fish? 

 YES 
 
Go to Question 9b 

 NO 
 
Go to Question 10 

9b Does the wetland’s hydrology result from measures 
designed to prevent erosion and the loss of aquatic 
plants, i.e., the wetland is partially hydrologically 
restricted from Lake Erie due to lakeward or landward 
dikes or other hydrological controls? 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status. 
 
Go to Question 10 

 NO 
 
Go to Question 9c 

9c Are Lake Erie water levels the wetland’s primary 
hydrological influence, i.e., the wetland is 
hydrologically unrestricted (no lakeward or upland 
border alterations), or the wetland can be 
characterized as an “estuarine” wetland with lake and 
river influenced hydrology. These include sandbar 
deposition wetlands, estuarine wetlands, river mouth 
wetlands, or those dominated by submersed aquatic 
vegetation. 

 YES 
 
Go to Question 9d 

 NO 
 
Go to Question 10 

9d Does the wetland have a predominance of native 
species within its vegetation communities, although 
non-native or disturbance-tolerant native species can 
also be present. 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 10 

 NO 
 
Go to Question 9e 

9e Does the wetland have a predominance of non-native 
or disturbance-tolerant native plant species within its 
vegetation communities? 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status. 
 
Go to Question 10 

 NO 
 
Go to Question 10 

10 Lake Plain Sand Prairies (Oak Openings). Is the 
wetland located in Lucas, Fulton, Henry, or Wood 
Counties and can the wetland be characterized by the 
following description: the wetland has a sandy 
substrate with interspersed organic matter, a water 
table often within several inches of the surface, and 
often with a dominance of the gramineous vegetation 
listed in 
Table 1 (woody species may also be present). The 
Ohio Department of Natural Resources Division of 
Natural Areas and Preserves can provide assistance 
in confirming this type of wetland and its quality. 

 YES 
 
Wetland is a Category 3 
wetland. 
 
Go to Question 11 

 NO 
 
Go to Question 11 

11 Relict Wet Prairies. Is the wetland a relict wet prairie 
community dominated by some or all of the species in 
Table 1. Extensive prairies were formerly located in 
the Darby Plains (Madison and Union Counties), 
Sandusky Plains (Wyandot, Crawford, and Marion 
Counties), northwest Ohio (e.g., Erie, Huron, Lucas, 
Wood Counties), and portions of western Ohio 
Counties (e.g., Darke, Mercer, Miami, Montgomery, 
Van Wert, etc.) 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status 
 
Complete Quantitative 
Rating 

 NO 
 
Complete Quantitative 
Rating 
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Table 1. Characteristic Plant Species 

Invasive/Exotic Spp. Fen Species Bog Species Oak Opening Species Wet Prairie Species 
Lythrum salicaria Zygadenus elegans var. glaucus Calla palustris Carex cryptolepis Calamagrostis canadensis 
Myriophyllum spicatum Cacalia plantaginea Carex atlantica var. 

capillacea 
Carex lasiocarpa Calamogrostis stricta 

Najas minor Carex flava Carex echinata Carex stricta Carex atherodes 
Phalaris arundinacea Carex sterilis Carex oligosperma Cladium mariscoides Carex buxbaumii 
Phragmites australis Carex stricta Carex trisperma Calamagrostis stricta Carex pellita 
Potamogeton crispus Deschampsia caespitosa Chamaedaphne calyculata Calamagrostis candensis Carex sartwellii 
Ranunculus ficaria Eleocharis rostellata Decodon verticillatus Quercus palustris Gentiana andrewsii 
Rhamnus frangula Eriophorum viridicarinatum Eriophorum virginicum  Helianthus grosseserratus 
Typha angustifolia Gentianopsis spp. Larix laricina  Liatris spicata 
Typha xglauca Lobelia kalmii Nemopanthus mucronatus  Lysimachia quadriflora 
 Parnassia glauca Schechzeria palustris  Lythrum alatum 
 Potentilla fruticosa Sphagnum spp.  Pycnanthemum virginianum 
 Rhamnus alnifolia Vaccinium macrocarpon  Silphium terebinthinaceum 
 Rhynchospora capillacea Vaccinium corymbosum  Sorghastrum nutans 
 Salix candida Vaccinium oxycoccos  Spartina pectinata 
 Salix myricoides Woodwardia virginica  Solidago riddellii 
 Salix serissima Xyris difformis   
 Solidago ohioensis    
 Tofieldia glutinosa    
 Triglochin maritimum    
 Triglochin palustre    

 

End of Narrative Rating. Begin Quantitative Rating On Next Page. 
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ORAM v. 5.0 Field Form Quantitative Rating

Site: 3-May-22
Snowden

1 or 2 gray zone

3 3 Metric 1. Wetland Area (size).  (max 6 pts)
Subtotal Points Select one size class and assign score.

3  >50 acres (>20.2ha) (6 pts)
25 to <50 acres (10.1 to <20.2ha) (5 pts)
10 to <25 acres (4 to <10.1ha) (4 pts) 

3 x 3 to <10 acres (1.2 to <4ha) (3 pts)
 0.3 to <3 acres (0.12 to <1.2ha) (2pts) 
0.1 to <0.3 acres (0.04 to <0.12ha) (1 pt) 
<0.1 acres (0.04ha) (0 pts) 

7 4 Metric 2. Upland buffers and surrounding land use. (max 14 pts)
Subtotal Points 2a. Calculate average buffer width (select one, do not double check)

4 WIDE.  Buffers average 50m (164ft) or more around wetland perimeter (7)
MEDIUM.  Buffers average 25m to <50m (82 to <164ft) around wetland perimeter (4)

2b 1 x NARROW.  Buffers average 10m  to <25m (32ft to <82ft) around wetland perimeter (1)
VERY NARROW.  Buffers average <10m (<32ft) around wetland perimeter (0)

2b. Intensity of surrounding land use (select one or double check & average) 
VERY LOW.  2nd growth or older forest, prairie, savannah, wildlife area, etc. (7)

5 x LOW.  Old field (>10 years), shrubland, young second growth forest. (5)
MODERATELY HIGH.  Residential, fenced pasture, park, conservation tillage, new fallow field. (3)

1 x HIGH.  Urban, industrial, open pasture, row cropping, mining, construction. (1)

15.5 8.5 Metric 3. Hydrology. (max 30 pts) 3d. Duration inundation/saturation. 
Subtotal Points 3a. Sources of Water.  Score all that apply. (select one or double check & average)

8.5 High pH groundwater (5) Semi- to permanently inundated/saturated (4)
Other groundwater (3) Regularly inundated/saturated (3)

1.5 3d 1 x Precipitation (1) 2 x Seasonally inundated (2)
4 3e Seasonal/Intermittent surface water (3) 1 x Seasonally saturated in upper 30cm (12in) (1)

Perennial surface water (lake or stream) (5)
3e. Modifications to natural hydrologic regime. 

3b. Connectivity.  Score all that apply. (select one or double check & average)
100 year floodplain (1)  None or none apparent (12)
Between stream/lake and other human use (1) 7 x Recovered (7)

1 x Part of wetland/upland (e.g. forest), complex (1) Recovering (3)
Part of riparian or upland corridor (1) 1 x  Recent or no recovery (1)

3c. Maximum water depth.  Select only 1. 
>0.7 (27.6in) (3)
0.4 to 0.7m (15.7 to 27.6in) (2)

1 x <0.4m (<15.7in) (1)

23 7.5 Metric 4.  Habitat Alteration and Development.  (max 20 pts.)
Subtotal Points 4a.  Substrate disturbance.  Score one or double check and average.

7.5 None or none apparent (4)
3 x Recovered (3) 4c.  Habitat alteration. Score one or double check and average.   

2 4a Recovering (2)  None or none apparent (9) 
3.5 4c 1 x Recent or no recovery (1) 6 x  Recovered (6) 

Recovering (3) 
4b.  Habitat development.  Select one. 1 x Recent or no recovery (1) 

Excellent (7)
Very good (6) 
Good (5) 
Moderately good (4) 
Fair (3) 

2 x Poor to fair (2) 
 Poor (1) 

23 subtotal this page
ORAM v. 5.0 Field Form Quantitative Rating

S+W Henry Creek Mitigation Bank
AWetlands: Rater:

Date:

Wetland Acreage: ORAM Score: 30 ORAM 
Category:3.5

Check all disturbances observed

Check all disturbances observed
ditch

tile

stormwater input other-

road bed/RR 

dike
point source 

dredgingweir

filling/grading

selective cutting

mowing

clearcutting
grazing

farming
nutrient emrichment

sedimentation
herbaceous/aquatic bed 

dredging

shrub/sapling removal

toxic pollutants
woody debris removal

7
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Site: Date: May 3, 2022
Snowden

23 subtotal first page

23 0 Metric 5.  Special Wetlands. (max 10 pts.)
Subtotal Points Check all that apply and score as indicated

0 Bog (10 pts)
Fen (10 pts)
Old Growth Forest (10 pts)
Mature forested wetland (5 pts)
Lake Erie coastal/tributary wetland-unrestricted hydrology (10 pts)
Lake Erie coastal/tributary wetland-restricted hydrology (5 pts)
Lake Plain Sand Prairies (Oak Openings) (10 pts)
Relict Wet Prairies (10 pts)
Known occurrence state/federal threatened or endangered species (10)
Significant migatory songbird/waterfowl habitat or usage (10 pts)
Category 1 Wetland.  See Question 1 of Qualitative Rating.  (-10 pts)

30 7 Metric 6.  Plant Communities, interspersion, microtopography. (max 20 pts.)
Subtotal Points 6a.  Wetland Vegetation Communities

7 Score all present using 0 to 3 scale
Aquatic bed 0

1 Emergent
1 Shrub
1 Forest

Mudflats
Open water

6b.  Horizontal (plan view) interspersion
Select only one

High (5)
Moderately high (4)
Moderate (3)

2 x Moderately low (2)
Low (1)
None (0)

6c.  Coverage of invasive plants.

Extensive >75 % cover (-5)
Moderate 25-75% cover (-3)
Sparse 5-25% cover (-1)

0 x Nearly Absent <5% cover (0) 0
Absent (1) 1

2
6d.  Microtopography 3
Score all present using 0 to 3 scale

1 Vegetated hummocks/tussocks
Coarse woody debris >15 cm (6") 0
Standing dead > 25 cm (10") dbh

1 Amphibian breeding pools

30 GRAND TOTAL (max 100 pts) End of Quantitative Rating. Complete Categorization Worksheets.

Comments: A portion of Wetland A is located in an agricultural field and is actively farmed.

Refer to Table 1 ORAM long 
form for list. Add or deduct 
points for coverage

High 4 ha (9.88 acres) or more

Microtopography Cover Scale

Mudflat and Open Water Class Quality

Moderate 1 ha to <4 ha (2.47 acres 9.88 acres)

Native spp are dominant component of the vegetation, 
     although nonnative and/or disturbance tolerant native spp 
     can also be present, and species diversity moderate to  
     moderately high, but generally w/o presence of rare 
     threatened or endangered spp 

3 Present in moderate or greater amounts 
     and of highest quality

Absent

Present very small amounts or if more common 
     of marginal quality

1

Present in moderate amounts, but not of highest 
     quality or in small amounts of highest quality 

2

low Low spp diversity and/or predominance of nonnative or 
     disturbance tolerant native species 

Absent <0.1 ha (0.2471 acres)
Low  0.1 ha to <1 ha (0.2471 acres to 2.47 acres)

moderate

A predominance of native species, with nonnative spp 
     and/or disturbance tolerant native spp absent or virtually 
     absent, and high spp diversity and often, but not always, 
     the presence of rare, threatened, or endangered spp 

high

S+W Henry Creek Mitigation Bank

Present and comprises significant part, or more, of wetland's 
     vegetation and is of high quality 

1

2

3

Wetland: A Rater:

Narrative Description of Vegetation Quality

Other (list)

Vegetation Community Cover Scale
Absent or comprises <0.1 ha (0.2471 acres) contiguous area

Present and either comprises small part of wetland's 
     vegetation and is of moderate quality, or comprises a  
     significant part but is of low quality 

Present and either comprises significant part of wetland's  
     vegetation and is of moderate quality or comprises a small  
     part and is of high quality 

8
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ORAM Summary Worksheet 

  Check Answer 
or Insert Score Result 

Narrative Rating Question 1. Critical Habitat  YES    NO If yes, Category 3. 
Question 2. Threatened or 
Endangered Species 

 YES    NO If yes, Category 3. 

Question 3. High-Quality Natural 
Wetland 

 YES    NO If yes, Category 3. 

Question 4. Significant Bird Habitat  YES    NO If yes, Category 3. 
Question 5. Category 1 Wetlands  YES    NO If yes, Category 1. 
Question 6. Bogs  YES    NO If yes, Category 3. 
Question 7. Fens  YES    NO If yes, Category 3. 
Question 8a. Old Growth Forest  YES    NO If yes, Category 3. 
Question 8b. Mature Forested 
Wetland 

 YES    NO If yes, evaluate for 
Category 3; may also 
be 1 or 2. 

Question 9b. Lake Erie Wetlands – 
Restricted 

 YES    NO If yes, evaluate for 
Category 3; may also 
be 1 or 2. 

Question 9d. Lake Erie Wetlands- 
Unrestricted with native plants 

 YES    NO If yes, Category 3 

Question 9e. Lake Erie Wetlands – 
Unrestricted with invasive plants 

 YES    NO If yes, Category 3; 
may also be 1 or 2 

Question 10. Oak Openings  YES    NO If yes, Category 3 
Question 11. Relict Wet Prairies  YES    NO If yes, evaluate for 

Category 3; may also 
be 1 or 2. 

Quantitative Rating Metric 1. Size 3  
Metric 2. Buffers and surrounding 
land use 

4  

Metric 3. Hydrology 8.5  
Metric 4. Habitat 7.5  
Metric 5. Special Wetland 
Communities 

0  

Metric 6. Plant communities, 
interspersion, microtopography 

7  

TOTAL SCORE 30 Category based on 
score breakpoints 2 

 

Complete Wetland Categorization Worksheet
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Wetland Categorization Worksheet 

 

Choices Check One Evaluation of Categorization Result of ORAM 
Did you answer “Yes” to any of 
the following questions: 
 
Narrative Rating Nos. 2, 3, 4, 6, 
7, 8a, 9d, 10 

 YES 
 
Wetland is categorized as 
a Category 3 wetland 

 NO Is quantitative rating score less than the 
Category 2 scoring threshold (excluding gray 
zone)? If yes, re-evaluate the category of the 
wetland using the narrative criteria in OAC Rule 
3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has 
been over-categorized by the ORAM. 

Did you answer “Yes” to any of 
the following questions: 
 
Narrative Rating Nos. 1, 8b, 9b, 
9e, 11 

 YES 
 
Wetland should be 
evaluated for possible 
Category 3 status 

 NO Evaluate the wetland using the 1) narrative 
criteria in OAC Rule 3745-1-54(C) and 2) the 
quantitative rating score. If the wetland is 
determined to be a Category 3 wetland using 
either of these, it should be categorized as a 
Category 3 wetland. Detailed biological and/or 
functional assessments may also be used to 
determine the wetland’s category. 

Did you answer “Yes” to  
 
Narrative Rating No. 5 

 YES 
 
Wetland is categorized as 
a Category 1 wetland 

 NO Is quantitative rating score greater than the 
Category 2 scoring threshold (including any gray 
zone)? If yes, re-evaluate the category of the 
wetland using the narrative criteria in OAC Rule 
3745-1-54(C) and biological and/or functional 
assessments to determine if the wetland has 
been under-categorized by the ORAM. 

Does the quantitative score fall 
within the scoring range of a 
Category 1, 2, or 3 wetland? 

 YES 
 
Wetland is assigned to the 
appropriate category 
based on the scoring 
range 

 NO If the score of the wetland is located within the 
scoring range for a particular category, the 
wetland should be assigned to that category. In 
all instances, however, the narrative criteria 
described in OAC Rule 3745-1-54(C) can be 
used to clarify or change a categorization based 
on a quantitative score. 

Does the quantitative score fall 
within the “gray zone” for 
Category 1 or 2 or Category 2 or 
3 wetlands? 

 YES 
 
Wetland is assigned to the 
higher of the two 
categories or assigned to a 
category based on detailed 
assessments and the 
narrative criteria 

 NO Rater has the option of assigning the wetland to 
the higher of the two categories or to assign a 
category based on the results of a nonrapid 
wetland assessment method, e.g., functional 
assessment, biological assessment, etc., and a 
consideration of the narrative criteria in OAC rule 
3745-1-54(C) 

Does the wetland otherwise 
exhibit moderate OR superior 
hydrologic OR habitat, OR 
recreational functions AND the 
wetland was not categorized as a 
Category 2 wetland (in the case 
of moderate functions) or a 
Category 3 wetland (in the case 
of superior functions) by this 
method? 

 YES 
 
Wetland was 
undercategorized by this 
method. A written 
justification for 
recategorization should be 
provided on Background 
Information Form 

 NO 
 
Wetland is 
assigned to 
category as 
determined 
by the ORAM. 

A wetland may be undercategorized using this 
method, but still exhibit one or more superior 
functions, e.g., a wetland’s biotic communities 
may be degraded by human activities, but the 
wetland may still exhibit superior hydrologic 
functions because of its type, landscape position, 
size, local or regional significance, etc. In this 
circumstance, the narrative criteria in OAC Rule 
3745-1-54(C)(2) and (3) are controlling, and the 
under-categorization should be corrected. A 
written justification with supporting reasons or 
information for this determination should be 
provided. 

 

Final Category 
Choose One  Category 1  Category 2  Category 3 

 

End of Ohio Rapid Assessment Method for Wetlands. 
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Qualitative Habitat Evaluation Index
and Use Assessment Field Sheet

Stream/Location RM: Date:
Scorers Full Name & Affiliation:

River Code: Lat/Long.:

                                   estimate % or note every type present
POOL RIFFLE OTHER TYPES POOL RIFFLE ORIGIN QUALITY

BLDR /SLABS [10] HARDPAN [4] 3   LIMESTONE [1] HEAVY [-2]
BOULDER [9] DETRITUS [3] MODERATE [-1] Substrate
COBBLE [8] 2 MUCK [2]   WETLANDS [0]   NORMAL [0]
GRAVEL [7] 35 SILT [2] 20   HARDPAN [0] FREE [1]
SAND [6] 40 ARTIFICIAL [0]   SANDSTONE [0] EXTENSIVE [-2]
BEDROCK [5] (Score natural substrates; ignore   RIP/RAP [0] MODERATE [-1] Maximum

NUMBER OF BEST TYPES: 4 or more [2]   sludge from point-sources)   LACUSTRINE [0] NORMAL [0] 20
Comments 3 or less [0]   SHALE [-1] NONE [1]
Defined Pool-Riffle complex absent. Glides are dominant   COAL FINES [-2]

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 AMOUNT

               quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large diameter log that is stable, Check ONE (Or 2 & Average)
               well developed rootwad in deep/fast water, or deep, well-defined, functional pools. EXTENSIVE >75% [11]

UNDERCUT BANKS [1] POOLS >70CM [2] OXBOWS/BACKWATERS [1] MODERATE 25-75% [7]
1 OVERHANGING VEGETATION [1] ROOTWADS [1] AQUATIC MACROPHYTES[1] SPARSE 5-<25% [3]

SHALLOWS (IN SLOW WATER) [1] BOULDERS [1] 1 LOGS or WOODY DEBRIS [1] NEARLY ABSENT <5% [1]
1 ROOTMATS [1] Cover

Comments Maximum
20

DEVELOPMENT CHANNELIZATION STABILITY
HIGH [4] EXCELLENT [7]   NONE [6] HIGH [3]
MODERATE [3] GOOD [5]   RECOVERED [4] MODERATE [2]
LOW [2] FAIR [3]   RECOVERING [3] LOW [1]
NONE [1] POOR [1]   RECENT OR NO RECOVEREY [1] Channel

Comments Maximum
20

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

   L   R WIDE > 50 M [4] Forest, Swamp [3] Conservation Tillage [1]
NONE / LITTLE [3] MODERATE 10-50m [3] Shrub or Old Field [2] URBAN or INDUSTRIAL [0]
MODERATE [2] NARROW 5-10m [2] Fenced Pasture [1] Mining/Construction [0]
HEAVY / SEVERE [1] VERY NARROW <5m [1] Residential, Park, New Field [1]   Indicate predominant land use(s)

NONE [0] Open Pasture, Rowcrop [0]   past 100m riparian.

Riparian
Comments Maximum

10

     MAXIMUM DEPTH CHANNEL WIDTH       CURRENT VELOCITY
        Check ONE (ONLY! )            Check ONE (Or 2 & average ) Check ALL that apply

> 1m [6]       POOL WIDTH > RIFFLE WIDTH [2] TORRENTIAL [-1] SLOW [1]
0.7-<1m [4]       POOL WIDTH = RIFFLE WIDTH [1] VERY FAST [1] INTERSTITIAL [-1]
0.4-<0.7m [2]       POOL WIDTH < RIFFLE WIDTH [0] FAST [1] INTERMITTENT [-2]
0.2m-<0.4m [1] MODERATE [1] EDDIES [1]
< 0.2m [0] Indicate for reach - pools and riffles

Comments Current
Maximum 12

     Indicate for functional riffles; Best areas must be large enough to support a population
     of riffle-obligate species: Check ONE (Or 2 & average )     NO RIFFLE [metric=0]

    RIFFLE DEPTH        RUN DEPTH      RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
BEST AREAS > 10CM [2]     MAXIMUM > 50CM [2]   STABLE (e.g., Cobble, Boulder) [2] NONE [2]
BEST AREAS 5-10 CM [1]     MAXIMUM < 50CM [1]   MOD. STABLE (e.g., Large Gravel) [1] LOW [1]
BEST AREAS < 5 CM   UNSTABLE (e.g. Fine Gravel, Sand) [0] MODERATE [0]

[metric=0] EXTENSIVE [-1] Riffle/
Comments Run

Maximum 8

%POOL: %GLIDE: Gradient
    DRAINAGE AREA Maximum 10

%RUN: %RIFFLE:
EPA 4520   6/15/11

QHEI Score:

STORET#:

37.0
Snowden, S+W

Henry Creek Mitigation Bank, Perrysburg Twp., Wood County 3/17/2022

04100010

1]  SUBSTRATE  Check ONLY Two substrate TYPE BOXES: 

OUTWASH [1]

FLOOD PLAIN QUALITY

Pool/

41.518256, -83.503828

BEST TYPES

Office verified        
location

Check ONE (Or 2 & average )

   (   2.4  ft/mi)

   (  3.52   mi2)

6.0

12.0

4.0

4.0

8.0

3.0

6]  GRADIENT

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

EROSION

5]  POOL / GLIDE AND RIFFLE / RUN QUALITY

EEMMBBEEDDDDEEDD
NNEESSSS

(NAD 83 decimal°)

SSIILLTT

L R L R

0

0

100

0
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Stream & Location: Henry Creek - Henry Creek Mitigation Bank

Comment RE: Reach consistency/ Is reach typical of stream?,  Recreation/ Observed - Inferred, Other/ Sampling observations, Concerns, Access directions.
BOAT
WADE 1st N/A cm
L. LINE
OTHER

2nd cm

0.5 Km >85%-OPEN
0.2 Km 55%-<85%
0.15 Km 30%-<55%
0.12 Km 10%-<30%
OTHER <10%-CLOSED

meters

Stream Drawing:

Consider maintenance status and basin issues. Write something to aide understanding of overall QHEI score.

METHOD SECCHI DEPTH
pa

ss

DISTANCE CANOPY
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 SITE NAME / LOC.
Drainage Area (mi2)

Length of Stream Reach (f Lat. Long.
 DATE

  MODIFICATIONS:

    1.    SUBSTRATE (Estimate percent of every type of substrate present. Check ONLY  two predominant substrate TYPE  boxes  

                       TYPE
20%

Substrate
Max = 40

70%
5%
5%

A + B
(A)

0%

    2.     Maximum Pool Depth (Measure the maximum pool depth within the 61 meter (200 ft ) evaluation reach at the time of 

>30 centimeters [20 pts] >5 cm - 10 cm [15 pts] Pool Depth
>22.5 - 30 cm [30 pts] <5 cm [5 pts] Max=30
>10 - 22.5 cm [25 pts] NO WATER/MOIST CHANNEL[0 pts]

Bankfull
Width

Max=30

(FLOODPLAIN QUALITY)
 L   R      L   R    L   R

Wide > 10 m Mature Forest, Wetland Conservation Tillage
Moderate 5 - 10 m Immature Forest, Shrub or Old Field Urban or Industrial
Narrow < 5 m Residential, Park, New Field Open Pasture, Row Crop

Fenced Pasture Mining or Construction

FLOW REGIME (At Time of Evaluation )      (Check ONLY  one box):
Stream Flowing Moist channel, isolated pools, no flow (Intermittent)
Subsurface flow with isolated pools (Interstitial) Dry channel, no water, (Ephemeral)

SINUOSITY (Number of bends per 200 ft (61 m) of channel)    (Check ONLY  one box):
None 1.0 2.0 3.0
0.5 1.5 2.5 > 3

            STREAM GRADIENT ESTIMATE

        Flat (0.5 ft/100 ft)                      Flat to Moderate Moderate (2 ft/100 ft)         Moderate to Severe         Severe (10 ft/100 ft)

>1.5-3.0 m (>4' 8"-9' 7") [20 pts]

202.5
COMMENTS:  AVERAGE BANKFULL WIDTH (meters)

This information must also be completed.
RIPARIAN ZONE AND FLOODPLAIN QUALITY       *NOTE: River Left (L) and Right (R) as looking downstream. 

RIPARIAN WIDTH
(Per Bank) (Most Predominant per Bank)

None
COMMENTS: Active agricultural fields along both banks.

COMMENTS:

October 2018 Revision                                                                               PHWH Form Page 1

2520.0
COMMENTS: MAXIMUM POOL DEPTH (centimeters)

    3.      BANK FULL WIDTH (Measured as the average of 3-4 measurements)                     (Check ONLY  one box):
>4.0 meters (>13' ) [30 pts] >1.0 m - 1.5 m (>3'3"-4'8") [15 pts]
>3.0-4.0 m (>9' 7"-13' ) [25 pts] ≤1.0 m (≤ 3'3") [5 pts]

Total of Percentages of        (B)
Bldr Slabs, Boulder, Cobble, Bedrock: 3

FINE DETRITUS [3 pts]

4SCORE OF TWO MOST PREDOMINATE SUBSTRATE TYPES: TOTAL NUMBER OF SUBSTRATE TYPES:

evaluation.  Avoid plunge pools from road culverts or storm water pipes).  (Check ONLY one box):

COBBLE (65-256 mm) [12 pts] CLAY or HARDPAN [0 pts]

17-Mar-22    SCORER Snowden  COMMENTS Modified Class II

7GRAVEL (2-64 mm) [9 pts] MUCK [0 pts]
SAND (<2 mm) [6 pts] ARTIFICIAL [3pts]

PERCENT       TYPE PERCENT
BLDR SLABS [16 pts] SILT [3 pts]
BOULDER (>256 mm) [16 pts] LEAF PACK/WOODY DEBRIS [3 pts]
BEDROCK [16 pts]

 NOTE:  Complete All Items On This Form - Refer to "Field Evaluation Manual for Ohio's PHWH Streams" for Instructions
  STREAM CHANNEL          NONE / NATURAL CHANNEL           RECOVERED               RECOVERING                  RECENT OR NO RECOVERY

(Max of 32). Add total number of significant substrate types found (Max of 8).  Final metric score is sum of boxes A & B.

          Primary Headwater Habitat Evaluation Form  52            Version 4.0, October 2018  HHEI Score (sum of metrics 1, 2, 3):  

Henry Creek Mitigation Bank, Perrysburg Twp., Wood County
 SITE NUMBER Stream 2  RIVER BASIN HUC 04100010 0.32

200 ft 41.518256 -83.503828  RIVER MILE

HHEI
Metric
Points
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Additional Stream Information (This Information Must Also Be Completed):
      Yes No (If Yes, Attach Completed QHEI Form)

DOWNSTREAM DESIGNATED USE(S):
WWH Name:  Distance from Evaluated Stream
CWH Name:  Distance from Evaluated Stream
EWH Name:  Distance from Evaluated Stream

MAPPING: ATTACH COPIES OF MAPS, INCLUDING THE ENTIRE WATERSHED AREA.  CLEARLY MARK THE SITE LOCATION.

MISCELLANEOUS
Y

Photograph Information: See Attached

Elevated Turbidity? (Y/N):

N

Field Measures: Temp (C) pH(S.U.) Conductivity(μs)

Is the sampling reach representative of the stream (Y/N)?  If not, please explain:

Additional comments/description pollution impacts:

(Record all Observations below)
N Species observed (if known):______________________________________________________________________

Frogs/Tadpoles Observed? (Y/N) N Species observed (if known):_______________________________________________________________
Salamanders Observed? (Y/N) N Species observed (if known):_______________________________________________________________
Aquatic Macroinvertebrates Observed? (Y/N N Species observed (if known):_____see below______________________________________________
Comments Regrading Biology:__________________________________________________________________________________________________
__________________________________________________________________________________________________________________________

Y

Livestock field upstream

BIOLOGICAL OBSERVATIONS

Fish Observed? (Y/N)

DRAWING AND NARRATIVE DESCRIPTION OF STREAM REACH (This must be completed):
Include important landmarks and other featurs of interest for site evaluation and a narrative description of the stream's location.

PHWH Form Page 2

 Date of Last Precipitation: 12-Mar-22   Quantity: <0.1"

N Canopy (% open): 100%

QHEI Score

Were samples collected for water chemistry?(Y/N)  (Note lab sample no. or id. and attach results) Lab No.:

  Dissolved Oxygen (mg/l)

USGS Quad Name: Rossford NRCS Soil Map Page: NRCS Soil Map Stream Order:
County: Wood Township/City: Perrysburg Twp.

Base Flow Conditions?  (Y/N)

Henry Creek 1,500'

   QHEI PERFORMED?
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I.	 Introduction
A. Purpose	of	Establishment

The Stream + Wetlands Foundation’s (S+W) HENRY CREEK WETLAND AND STREAM MITIGATION BANK 
(“project”) will be established and operated under the S+W Cedar-Portage Umbrella Mitigation Banking 
Instrument (UMBI). The project will provide compensatory mitigation to offset unavoidable impacts separately 
authorized by Clean Water Act Sections 404 and 401 permits, Section 10 of the Rivers and Harbors Act, and/
or isolated wetlands and ephemeral streams authorized by Ohio Revised Code (ORC) Section 6111. 

B. Purpose	of	this	Long-Term	Management	Plan
The purpose of this Long-Term Management Plan (LTMP) is to ensure the long-term management, monitoring, 
and maintenance of the Mitigation Site. This LTMP establishes objectives, priorities, and tasks to monitor, 
manage, maintain, and report on the Mitigation Site following transfer from S+W to the Long-Term Steward.

C. Long-Term	Steward	and	Responsibilities
The Long-Term Steward is ______________________. The Long-Term Steward, and subsequent Long-
Term Stewards upon transfer, shall implement this LTMP to preserve its habitat and conservation values 
in accordance with the approved Mitigation Plan, site protection instrument, and this LTMP. Long-term 
management tasks shall be funded through the Long-Term Management Fund. The Long-Term Steward must 
maintain a copy of the approved Mitigation Plan ([date]) and all addendum or modifications associated with 
the Mitigation Site [list addendum or modifications if applicable]. Until such time that a Long-Term Steward is 
identified and approved by the Corps and the IRT, S+W will act as the Long-Term Steward. 

The Long-Term Steward will not be responsible for future failure of the Mitigation Site attributed to natural 
catastrophes such as flood, drought, disease, regional pest infestation, and other circumstances that are 
beyond their reasonable control. In the event of such an occurrence, it is expected that the Long-Term Steward 
will evaluate and address such damage within the constraints of available funding. Active management is 
not expected to prevent events of natural ecological change that come about as a result of processes, such 
as climate change, sedimentation due to flooding, excessive drought, and other naturally occurring events 
that were not caused by or that could not have been prevented by on-site management activities. Over 
time, natural processes could occur that may reduce wetland function or reduce the current wetland habitat 
acreage. 
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II.	 Property	Description
A. Setting	and	Location

The 151.7-acre project is located east of E Broadway Road between Libbey Road and Genoa Road in Perrysburg 
Township, Wood County, Ohio (latitude: 41.518594⁰, longitude: -83.504617⁰, Figure 1.1, and Appendix A of 
the approved Mitigation Plan). The project is located within the Crane Creek-Frontal Lake Erie sub-watershed 
(Hydrologic Unit Code [HUC] 04100010-07-02), which is part of the Cedar-Portage River basin (HUC 04100010). 

B. Site Ownership
The project site (consisting of Wood County Auditor Parcel ID’s: 712320000015000, 71232000001600, and 
712320000017000) will be purchased by S+W. 

C. Conservation	Values
The Mitigation Site possesses substantial value in conserving and protecting the physical, biological, and 
chemical integrity of re-established wetlands and uplands on the site. It is important in the protection of 
the existing or designated use of the waters of the state pursuant to §§ 303 and 404 of the Clean Water 
Act, 33 U.S.C. §§ 1313, 1344, and § 6111.041 of the Ohio Water Pollution Control Act. The site’s natural and 
open space values (collectively, “conservation values”) benefit the Cedar-Portage watershed, the people of 
Wood County, and the people of the State of Ohio. These conservation values include supporting vegetative 
diversity, providing important habitat for wildlife such as migratory birds, waterfowl, and amphibians, 
facilitating water storage, nutrient uptake/removal, sediment filtration, and ground water recharge, and 
supporting the overall maintenance of biodiversity.

D. Existing	Easements	or	Encumbrances

Current Encumbrance
Instrument #

or Vol./Pg.

1

2

3

4

5

6 [Site Protection Instrument] [TBD]

E. Physical	Improvements
[Summary of physical improvements, construction, restoration, etc. as a result of the Mitigation Plan. Provide 
reference to asbuilt and work plans in LTMP Appendix C as necessary.]



Stream + Wetlands Foundation May 2022F-4

III.	Baseline	Conditions

[Include a general description of aquatic, biological and other natural resources including but not limited to: 
wetlands, natural community structure, wildlife use, etc. Include habitat maps and final monitoring report in 
LTMP Appendix. Include current status of the water control structures (e.g., the number of stop logs), so the 
Long-term steward knows the baseline hydrology to maintain.]
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IV.	Monitoring	and	Management	Activities
The overall objective of long-term management is to foster the long-term viability of the Mitigation Site’s aquatic 
and biological resources. Routine monitoring and minor management tasks are intended to assure the long-term 
viability of the Mitigation Site. [The following items have been included as anticipated monitoring and management 
activities. Additional details to be provided, if necessary, following construction and amended or revised as the 
Mitigation Site develops.]

A. Monitoring
The approach to the long-term management of the Mitigation Site’s aquatic and biological resources is to 
conduct annual site examinations and monitoring of selected characteristics to determine stability and 
ongoing trends of the re-established resources. Annual monitoring will assess the Mitigation Site’s overall 
condition, erosion, establishment of invasive species, water quality, and/or other aspects that may warrant 
management actions. While it is not anticipated that major management actions will be needed, an objective 
of this LTMP is to conduct monitoring to identify issues that may arise and use maintenance or adaptive 
management to determine what actions might be appropriate.

Objective: Monitor, conserve, and maintain the site’s re-established resources.

Actions: At least one annual walk-through survey will be conducted to qualitatively monitor and document 
the condition of the site resource items detailed within this LTMP. Record and map (if necessary) items 
that require maintenance. 

B. Aquatic	and	Biological	Resources
Invasive vegetation threatens the diversity or abundance of native species through competition for resources, 
predation, parasitism, interbreeding with native populations, transmitting diseases, or causing physical or 
chemical changes to the invaded habitat.

Objective:  Monitor and maintain control over invasive vegetation. The Long-Term Steward shall 
consult the Invasive Species list from the approved Mitigation Plan (included below for reference) for 
guidance on what species may threaten the site. Monitor any new introduction or expansion of invasive 
vegetation compared to Section III. Baseline Conditions of this LTMP and the Sponsor’s final monitoring 
and management report. Each year’s annual walk-through survey (or supplemental surveys) will include a 
qualitative assessment (i.e., visual estimate of cover) of invasive species. 

Actions: Invasive vegetation management will be triggered by visual estimates of cover that indicate 10% 
or more of invasive vegetation on the site, per the intents and goals of the Mitigation Plan. [Activities 
may include removal of small populations of any invasive species listed in the table below.] This work may 
include either mechanical or chemical control, as appropriate per species and environmental conditions.

Invasive Species
Species Common Name Species Common Name
Acer platanoides Norway maple Lonicera maackii Amur honeysuckle
Ailanthus altissima tree-of-heaven Lonicera morrowii Morrow honeysuckle
Alliaria petiolata garlic mustard Lonicera tatarica Tartarian honeysuckle
Alnus glutinosa European alder Lythrum salicaria purple loosestrife
Berberis thunbergii Japanese barberry Maclura pomifera osage orange
Butomus umbellatus flowering rush Microstegium vimineum Japanese stilt grass
Catalpa speciosa northern catalpa Myriophyllum spicatum Eurasian watermilfoil
Celastrus orbiculatus Asian bittersweet Najas minor lesser naiad
Cirsium arvense Canada thistle Nasturtium officinale watercress
Conium maculatum poison hemlock Phalaris arundinacea reed canary grass
Coronilla varia crown vetch Phragmites australis common reed
Dipsacus fullonum common teasel Polygonum cuspidatum Japanese knotweed
Dipsacus laciniatus cut-leaved teasel Potamogeton crispus curly pondweed
Elaeagnus angustifolia Russian olive Pyrus calleryana bradford pear
Elaeagnus umbellata autumn olive Ranunculus ficaria lesser celandine
Epilobium hirsutum hairy willow-herb Rhamnus cathartica common buckthorn
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Invasive Species
Species Common Name Species Common Name
Epilobium parviflorum small-flowered willow-herb Rosa multiflora multiflora rose
Euonymus alatus winged euonymus Schoenoplectus mucrona-tus bog bulrush
Euonymus fortunei wintercreeper Sorghum halepense johnson grass
Rhamnus frangula glossy buckthorn Typha × glauca hybrid cattail
Hydrocharis morsus-ranae common frog-bit Typha angustifolia narrow-leaved cattail
Iris pseudacorus yellow flag Viburnum opulus var. opu-lus European cranberry-bush
Ligustrum vulgare common privet Vinca minor periwinkle
Lonicera japonica Japanese honeysuckle

C. Infrastructure, Public Access, Security and Safety
[Public access will be determined at a later date. Additional information will be provided in the final LTMP.]

C.1.	Maintenance	Trail,	Parking	Area,	Gate,	Fences

Objective: Monitor and maintain condition of maintenance trail.

Actions: Mow maintenance trail annually.

C.2.	Wetland	Berms,	Water	Control	Structures,	Stream	Restoration

[The principal spillway (rock spillway) and low-flow inlet structures to be monitored and maintained by Long-
Term Steward. Given the site’s passive design it is anticipated as the site nears maturity the frequency and 
necessity of spillway and inlet structure maintenance will diminish and become negligible, however costs for 
maintenance and replacement have been included in long-term management fund. Due to the low-gradient 
of the stream corridor stream erosion is not anticipated, however maintenance or repair work has been 
included in the long-term management fund.] 

Objective: Monitor and maintain condition of wetland berms, water control structures, spillways, 
stream restoration corridor. Record location, type, and recommendations to implement repair or 
replacement if applicable.

Actions: Maintain and repair principal spillways, inlet structures, excess stream erosion as necessary.

C.3. Trash, Trespass, Signage and Boundaries

[Due to the site located on prison property, the anticipated threat of trespass and resulting vandalism is low.]

Objectives: Monitor and maintain sources of trash, trespass, condition of signage, and property boundaries 
to prevent casual trespass. Collect and remove trash, replace boundary signage, and rectify trespass 
impacts. Record location and type of any trespass issues, with actions to be taken to avoid, minimize, or 
rectify trash and/or trespass impacts.

Actions: At least once yearly collect and remove as much trash as possible, repair and rectify vandalism 
and trespass impacts. Take appropriate action to address issues of vandalism, trespass, or other violations 
including but not limited to: outreach to violators, placement of obstacles, additional gates or other 
obstructions to prevent access, contacting local law enforcement.

D. Annual Report
Prepare annual report on all management tasks conducted and general site conditions including 
recommendations with regard to (1) any enhancement measures deemed to be warranted, (2) any problems 
that need near-, short-, and long-term attention (e.g., weed removal, fence repair, erosion control), (3) any 
changes in the monitoring or management program that appear to be warranted based on monitoring results 
to date. Maintain copies of annual report on file and provide to the Corps upon request. 
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V.	 Funding
A. Long-Term	Management	Fund

[Long-Term Steward name] shall hold the Long-Term Management Fund and interest monies. 

[Provide description of how Long-Term Steward will hold and manage the Long-Term Management Fund].

B. Cost	Estimates
Cost estimates for each of the anticipated long-term management activities associated with the Mitigation 
Site are provided below. The values generated for each activity are based on the NRCS Ohio payment schedule 
for conservation practices. These values will provide a conservative estimate of the funds required for the 
long-term management entity to manage the project in a manner consistent with the conservation easement 
and the goals and intent of this mitigation plan.

Activity Unit Cost Unit Frequency  Annual Cost 

Monitoring and Management (NRCS 644-2) $4.15/ac 151.7 ac Annual $629.56

Maintenance Trail (NRCS 647-2) $184.79/ac 2.5 ac Annual $461.98

Invasive Vegetation Control (NRCS 315-1) $30.00/ac 151.7 ac Annual $4,551.00

Spillway Repair (NRCS 578-8) $2.35/sqft 1000 sqft 10 years $235.00

Stream Repair (NRCS 580) $9.45/ft 285 ft 10 years $269.33

Boundary Signage (NRCS Component 231) $24.09/hr 8 hr 5 years $38.54

Annual Report (NRCS Component 230) $35.43/hr 16 hr Annual $566.88

Annual Sub-Total $6,752.28

10% Contingency $675.23

Annual Total $7,427.51

Capitalization Rate 4.5%

Long-Term Management Fund $165,055.71
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Long-Term Steward
Name
Address
City, State, Postal
Contact
phone
email

Property Owner
Name
Address
City, State, Postal
Contact
phone
email

VI.	Transfer,	Replacement,	Amendments,	and	Notices
A. Transfer

Any subsequent transfer of responsibilities under this LTMP to a different Long-Term Steward shall be 
requested by the Long-Term Steward in writing to the Corps and shall require written approval by the Corps. 
Transfers approved by the Corps shall be incorporated into this LTMP by amendment.

B. Replacement
If the Long-Term Steward fails to implement the tasks described in this LTMP and is notified of such failure 
in writing by the Corps, the Long-Term Steward shall have 90 days to correct such failure. If failure is not 
corrected within 90 days, the Long-Term Steward may request a meeting with the Corps to resolve the failure. 
Such meeting will occur within 30 days or a longer period if approved by the Corps.

Based on the outcome of the meeting, or if no meeting is requested, the Long-Term Steward or S+W may 
suggest a replacement Long-Term Steward, to be approved by the Corps and the IRT, in writing by amendment 
of this LTMP. 

C. Amendments
Any proposed changes to the LTMP shall be submitted to the Corps for review and approval.  Amendments to 
the LTMP shall be approved by the Corps in writing.

D. Notices
Any notices regarding this LTMP shall be directed as follows:

Site Protection Instrument Holder
Name
Address
City, State, Postal
Contact
phone
email

US Army Corps of Engineers [District]
Address
City, State, Postal
phone
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