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I. INTRODUCTION 

Swallow Tail, LLC (the Sponsor) is proposing to establish and operate the approximately 
299.80-acre Castile Creek Wetland and Stream Mitigation Bank (the Bank) in Buchanan 
County, Missouri.  The improvements to wetland and stream habitats and their buffers on 
this site are proposed to be used as compensatory mitigation for unavoidable impacts to 
those aquatic resources as determined by the U.S. Army Corps of Engineers Kansas City 
District (the Corps) as part of the Clean Water Act Section 404 and 401 permitting 
process in consultation with the Interagency Review Team.   
 
The purpose of this report is to describe the baseline conditions of the existing pre-
mitigation habitats throughout the Bank.  This information will eventually be compared 
to the proposed post-mitigation conditions as part of the calculations of the wetland and 
stream credit amounts that will be provided to Swallow Tail, LLC to sell or otherwise 
transfer to Section 404 and 401 permit applicants in order to satisfy the applicants’ 
compensatory mitigation requirements in accordance with the Final Mitigation Banking 
Instrument for the Bank which will be prepared at a later date. 

II. PROJECT LOCATION AND LANDSCAPE SETTING 

The Bank is located in southeastern Buchanan County, Missouri at the confluence of 
Castile Creek and the Platte River.  This position is roughly equidistant between the cities 
of Kansas City, Missouri and St. Joseph.  Missouri Highway 116 bisects the Bank 7.7 
miles east of Interstate 29/U.S. Highway 71 and 5.7 miles west of U.S. Highway 169, 
approximately 5.7 miles southwest of the town of Gower, Missouri, as shown in Figure 1 
(ESRI, 2014a).    
 
The approximate center of the site is at 39.552889° North, 94.667056° West.  Figure 2 
shows an aerial photograph of the Bank along with its proposed boundaries (ESRI, 2014).  
The Bank abuts Missouri Highway 116 and Castile Creek to the north, Castile Creek and 
adjacent agricultural lands to the east, and the Platte River to the south and west.  To aid 
in the depiction of this large mitigation bank, the site is described in this report as 
existing in three sections: a Northern Section located north of Highway 116, a 
Southwestern Section located south of Highway 116 and west of the easternmost levee 
south of Highway 116, and a Southeastern Section also south of Highway 116 but east of 
the easternmost levee south of Highway 116.  Figure 1 shows the locations of these 
Sections.  The notable distinctions between the Southwestern and Southeastern Sections 
are that the Southwestern Section is largely contained within a levee system and drains to 
the Platte River while the Southeastern Section is not protected by levees and drains to 
Castile Creek with the minor exception of the immediate Platte River riparian buffer as 
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shown in Figure 4.  Historical topographic maps and aerial photographs are included in 
Appendix A and photographic documentation of the site is provided in Appendix B.   
 

Figure 1.  Bank Location 
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Figure 2.  Aerial Photograph with Section Descriptions 

 
 
The Bank is located in the Western Corn Belt Plains Level III Ecoregion which 
encompasses much of Iowa, northwestern Missouri and the area surrounding the Missouri 
River from Kansas City to mid-Missouri.  This area has soils consisting of glacial till and 
loess and was historically dominated by tallgrass prairie but has now been mostly 
converted to row crop agriculture.   The portion of the Western Corn Belt Plains in 
Missouri is bordered by the Central Irregular Plains which encompasses both north-
central Missouri and west-central Missouri (i.e., the Osage Plains).  In comparison to the 
Central Irregular Plains, the Western Corn Belt Plains has less topographic variation, 
thicker loess deposits and less forested land cover (Chapman et al., 2002).   
 
At a more precise level of ecological classification, the Bank is within the Rolling Loess 
Prairies Level IV Ecoregion.  The Rolling Loess Prairies are characterized by windblown 
soil deposits on low hills and upland plains with natural pre-settlement vegetation 
consisting of tallgrass prairies interspersed with oak-hickory forests although this area 
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has now been highly altered by widespread agriculture.  The loess deposits in this area 
are thinner than in the adjacent Missouri Alluvial Plain, a large flat floodplain area 
located to the west that features similar pre-settlement vegetation.  In the vicinity of the 
Bank the Loess Flats and Till Plains Level IV Ecoregion is located not far to the east, 
with the border between that ecoregion and the Rolling Loess Prairies approximating the 
Buchanan County/Clinton County boundary.  Part of the Central Irregular Plains, the 
Loess Flats and Till Plains is described as a flat to moderately hilly area with fertile loess 
deposits with wetlands and woody vegetation concentrated along the streams.  
Historically this area was also dominated by prairie, but today it is mostly row crop fields 
and pastures (Chapman et al., 2002).   
 
The most accurate U.S. Geological Survey topographic map (Figure 3) shows that the 
majority of the Bank lies in the shared alluvial plain of the Platte River and Castile Creek 
(U.S. Geological Survey, 1961).  Please note that the 2012 U.S. Geological Survey 
topographic map included in Appendix A is not accurate in how it portrays the levees on 
the Bank.  The western portion of the Northern Section of the property and the area of the 
Bank east of Castile Creek are low hills draining to Castile Creek.  Historical aerial 
photos included in Appendix A show levees existing from at least 1947 onward, with a 
realignment of the levee on the Platte River on the southern border of the property 
occurring sometime between 1980 and 1996. 
 

Figure 3.  2011 U.S. Geological Survey Topographic Map 
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III. HYDROLOGY 

Buchanan County, Missouri, where the Bank is located, receives an average total annual 
precipitation of 38.76 inches (USDA-NASS, 2007).  In addition to direct precipitation, 
surface water inputs are an important part of the site hydrology.  Concentrated surface 
water flows enter the Bank through the Platte River and Castile Creek as well as from 
several of the small tributaries of Castile Creek (Intermittent #1 and Ephemeral #1) as 
shown in Figure 8.  Several other small streams originate onsite, including Ephemeral 
streams #2, #3, #4, #5, #6, #7, #8, and #9 which collect water from overland flow in the 
floodplain areas and from wetlands on the site.   
 
There are numerous vegetated and farmed wetlands on the site as could be expected from 
the Bank’s location in an alluvial plain of a large river and a significant tributary.  Many 
of these wetlands are located in small depressions and as areas collecting and holding 
water amidst the Bank’s existing row crop agricultural fields.  These depressions collect 
local sheet flows and either hold surface water or retain soil saturation for significant 
portions of the growing season.  There has been considerable past agricultural earthwork 
which helped to drain crop fields in order to improve crop productivity.  This has likely 
reduced the duration of surface water influence in the bottomland areas that comprise the 
Bank when compared to the pre-agricultural state of the site.  There are wetlands outside 
the crop fields, notably Wetlands #6, #14, #16, #18, #21, and #34 which are less 
disturbed and partially or fully forested.  These wetlands are described in additional detail 
later in this document.  Figure 4 shows a general depiction of the primary surface flow 
patterns across the Bank with larger arrows indicating areas of concentrated hydrologic 
flows and smaller arrows representing typical sheet flow directions.   
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Figure 4.  Baseline Conditions Surface Water Flow Paths 

 
 

Several significant modifications have been made to the natural pre-settlement hydrology 
of the site.  Most notably, as shown in Figure 4, levees ranging from eight to twelve feet 
in height were constructed on the site to prevent floodwaters from the Platte River and 
Castile Creek from reaching most of the agricultural fields.  This severed the connection 
between floodwaters and any wetlands existing within the levees and also cut off the 
upper reaches of the historical ephemeral streams that existed in the fields north and 
south of Highway 116 from their downstream drainages.   North of Highway 116 a small 
diversion berm was built to keep the flow of Ephemeral #1 and the sheet flow from the 
surrounding hillside off of the adjacent fields (please refer to Figure 8).  This activity 
resulted in the creation of Wetland #1 as a storage location for most of the diverted 
hydrology.  In addition, the topography of the fields has since been modified to facilitate 
drainage away from the fields, an activity that likely significantly altered the hydrology 
of any wetlands existing at the time, resulting in the current situation with wetlands 
within the levees existing either within drainageways or adjacent to the levees.   
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The bottomland portions of the site are occasionally subjected to flood flows from the 
Platte River and Castile Creek with the exception of the areas protected by levees.   
Figure 5 shows the Federal Emergency Management Agency (FEMA) 100-year (1% 
annual chance) floodplain limits on the site (NFIP, 1978).  The FEMA flood insurance 
study for Buchanan County gives flood profiles for Castile Creek and the Platte River 
which indicate that the elevation of the 10% annual chance (ten-year) flood is 
approximately 816 feet between Highway 116 and the confluence of Castile Creek with 
the Platte River.  This is just below the top elevation of the levees which ranges from 817 
to 820.  In comparison, the higher locations in the agricultural fields within the levees 
south of Highway 116 are around elevation 810 and the top of bank of Castile Creek has 
an elevation of approximately 812 feet.  The 1% annual chance flood elevation over the 
same area is approximately 821 feet which would likely overtop the levees (Center for 
Applied Research and Environmental Systems, 2014).  The standing water frequently 
observed on the site and the Bank’s location low in the landscape indicates the site could 
potentially be affected by a shallow water table during parts of the year.   

 
Figure 5.  FEMA 1% & 0.2% Annual Chance Floodplain Map 

 

N 

Approximate 
Bank 
Boundaries 



Baseline Conditions Assessment  Buchanan County, Missouri 

         Swallow Tail, LLC 8 September 2014 

IV. SOILS 

Wetlands are characterized in part by the presence of hydric soils which develop as a 
result of an area being saturated, flooded or ponded long enough during the growing 
season to develop anaerobic conditions near the surface (USDA Soil Conservation 
Service, 1994).  There are several soil characteristics which contribute to the likelihood 
of adequate conditions for wetland establishment and hydrophytic plant development.  
These include drainage class, particulate content, slope and the frequency of flooding.  
For example, unvegetated areas with mapped hydric soils characterized by high clay 
content and a poorly drained drainage class are ideal locations for wetland mitigation 
projects.  Soil requirements for riparian buffer restoration are far less stringent as all that 
is necessary is the ability to support wooded or prairie conditions which is not a concern 
in this region. 
 
According to the National Cooperative Soil Survey’s Web Soil Survey and as included as 
Figure 6 (Soil Survey Staff, 2014), the soil series mapped within the Bank boundaries 
include Knox silt loam, Nodaway silt loam, Gasconade flaggy silty clay loam, Colo silty 
clay loam and Dockery silty clay loam.   
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Figure 6.  Soil Survey Map with Mapped Hydric Soil Ratings 

 
The soils of the far western area of the Northern Section of the Bank are Knox silt loam, 
5 to 9 percent slopes and Knox silt loam, 9 to 14 percent slopes, eroded.  Soils of the 
Knox series were formed in loess and are deep and well drained.  Knox series soils are 
found on slopes ranging from 2 to 35 percent on strongly dissected hills and bluffs along 
the alluvial plains of the Missouri River and its tributaries.  The permeability of Knox soil 
is moderate and its water capacity is high.  Knox soils are the namesake of the Knox 
Association of soils which are moderately sloping to very steep, well drained soils 
formed in a thick layer of loess on uplands.  The Knox Association, which makes up 24 
percent of Buchanan County, is 81 percent Knox and similar soils (Lockridge, 1989; 
National Cooperative Soil Survey, 2008).  In areas of the site mapped as Knox series, soil 
samples collected by Terra Technologies had a silt loam or silty clay loam texture and 
hydric soils in this area exhibited a redox dark surface indicator.   
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The Nodaway silt loam, 0 to 2 percent slopes, frequently flooded soil type is found on the 
Bank directly adjacent to Castile Creek and the Platte River.  These soils are alluvial in 
nature, deep, moderately well drained and moderately permeable.  The Nodaway soils 
have low slopes of 0 to 5 percent and are found on floodplains, alluvial fans and 
drainages (Lockridge, 1989; National Cooperative Soil Survey, 2006).  Soil samples 
collected on the site in areas mapped as Nodaway had a silt loam or silty clay loam 
texture and had redox dark surface hydric soil indicator in wetland areas.   
 
Gasconade flaggy silty clay loam, 14 to 35 percent slopes, extends from the far northern 
tip of the Bank adjacent to Castile Creek and down the forested slope into the crop field 
in the Northern Section of the Bank.  Gasconade soils are formed in limestone bedrock 
residuum and have thin clayey layers with coarse fragments from the limestone bedrock.  
These soils are shallow, somewhat excessively drained and moderately slowly permeable.  
Gasconade soils exist on slopes ranging from 2 to 50 percent and are part of the Knox 
Association, commonly found adjacent to and below Knox soils (Lockridge, 1989; 
National Cooperative Soil Survey, 2004).     
 
The soil of large portions of the crop fields on the site, both within the levee on the Platte 
River and in the fields along Castile Creek north and south of State Highway 116, are 
mapped as Colo silty clay loam, 0 to 2 percent slopes, occasionally flooded.  Colo series 
soils are formed in silty alluvium.  They are deep, poorly drained and moderately 
permeable.  The Colo soils are on slopes of 0 to 5 percent and are found on floodplains, 
alluvial fans, stream terraces and drainageways.  Colo soils are part of the Colo-
Nodaway-Zook Association, an association of nearly level, poorly drained to moderately 
well drained soils formed in alluvium on flood plains.  This association, of which 48 
percent are Colo soils and 16 percent are Nodaway soils, makes up 13 percent of 
Buchanan County (Lockridge, 1989; National Cooperative Soil Survey, 2006a).  Soil 
samples from areas of the site mapped as Colo soils were silt loam or silty clay loam in 
texture and had the hydric soil indicator redox dark surface in wetland areas.   
 
Other significant portions of the lowland crop fields, including some of the lowest areas 
of the site, are mapped as Dockery silty clay loam, 0 to 2 percent slopes, occasionally 
flooded.   Dockery soils are formed in silty alluvium.  These soils are deep, somewhat 
poorly drained and moderately or moderately slowly permeable.  The Dockery series 
soils are on 0 to 5 percent slopes and are found on floodplains.  Dockery soils are a minor 
component of the Colo-Nodaway-Zook association (Lockridge, 1989; National 
Cooperative Soil Survey, 2000).  Samples of soil taken from areas of the Bank mapped as 
Dockery series had silty clay loam texture and wetland areas exhibited the redox dark 
surface hydric soil indicator.   
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Colo silty clay loam is rated predominantly hydric.  Dockery silty clay loam and 
Nodaway silt loam are rated predominantly nonhydric.  Knox silt loam and Gasconade 
flaggy silty clay loam are rated nonhydric (Soil Survey Staff, 2014).  Colo and 
Gasconade soils are mollisols, which developed in areas historically dominated by 
grasslands.  Knox soils are alfisols, a soil order formed under forested conditions.  
Dockery and Nodaway soils are entisols, an order of soils that does not show any profile 
development, usually caused by recent sediment deposition or frequent flooding or 
saturation (Soil Survey Staff, 2014; Soil Survey Staff, 1999).    
   
Based on their soil textures, hydric ratings and soil orders, it is expected that the Colo, 
Dockery and Nodaway series soils on the site are able to maintain saturation or 
inundation long enough to support wetland conditions when they are subjected to 
sufficient hydrologic inputs.  The position of these soils within the shared floodplain of 
the Platte River and Castile Creek will likely deliver ample water for areas with Colo, 
Nodaway and Dockery series soil to support the development of wetland conditions.   
The Sponsor’s previous experience with Colo series soils and other soils of the Colo-
Nodaway-Zook association at other approved and proposed wetland and stream 
mitigation banks leads to the conclusion that areas of the Bank with Colo, Nodaway and 
Dockery soils will support the development of wetland conditions.      

V. PLANT COMMUNITIES 

Information on the baseline pre-mitigation vegetation present within the Bank was 
collected during multiple site visits in early March 2014 as well as on April 23, 2014.  
This information was used to categorize the existing vegetation into eight roughly defined 
plant communities with approximate limits as shown in Figure 7.  The defined plant 
communities on the Bank are Row Crop Agricultural Field, Managed Grassland 
(Levees), Farmed Wetland, Emergent Wetland, Scrub-Shrub Wetland, Forested Wetland, 
Riverfront Forest, and Degraded Mesic Limestone/Dolomite Forest.  The dominant and 
common plant species in each community are described below in Table 1.  While plant 
communities that have been significantly altered from their natural state are described in 
somewhat general terms, the nomenclature of intact or relatively intact natural 
ecosystems follows that used in The Terrestrial Natural Communities of Missouri which 
was developed by the U.S. Forest Service, Missouri Department of Natural Resources, 
Missouri Department of Conservation and others to categorize and describe the 
vegetative communities throughout the state (Nelson, 2005).  Farmed wetlands were 
considered as separate plant communities from the adjacent upland fields because the 
difference in hydrology between upland and wetland agricultural areas indicates that if 
left undisturbed these areas would support dissimilar plant communities.   



Baseline Conditions Assessment  Buchanan County, Missouri 

         Swallow Tail, LLC 12 September 2014 

 
The riparian forests within the Bank were classified as Riverfront Forest.  The forest on 
the western slope of the Northern Section of the Bank generally matched the description 
of Mesic Limestone/Dolomite Forest, especially because of the presence of Chinkapin 
oaks (Quercus muehlenbergii) which is indicative of moderately basic soils resulting 
from a prevalence of limestone or dolomite near the surface.  The absence of 
observations of some of the tree species expected to be dominant in this forest type (e.g., 
northern red oak [Quercus rubra], sugar maple [Acer saccharum], American basswood 
[Tilia americana], white ash [Fraxinus americana], bitternut hickory [Carya cordiformis] 
and shagbark hickory [Carya ovata]), is indicative of the degraded nature of these forest 
areas. 
 

Figure 7.  Existing Plant Communities 
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Table 1.  Baseline Plant Community Descriptions 
Plant Community 

Name Dominant Species Common Species 

Row Crop 
Agricultural Field Agricultural commodity species  None 

Managed Grassland 
(Levees) Smooth Brome (Bromus inermis) Early successional species 

Farmed Wetland Agricultural commodity species  None 

Emergent Wetland 

Fall panicgrass (Panicum 
dichotomiflorum) 

Rough cocklebur (Xanthium 
strumarium) 

Giant ragweed (Ambrosia trifida) Waterhemp (Amaranthus tuberculatus) 

Chufa sedge (Cyperus esculentus) Curlytop knotweed (Persicaria 
lapathifolia) 

Barnyard grass (Echinochloa crus-
galli) Fox sedge (Carex vulpinoidea) 

White heath aster (Symphyotrichum 
ericoides)   

Scrub-Shrub 
Wetland 

Black willow (Salix nigra) Chufa sedge (Cyperus esculentus) 
Reed canary grass (Phalaris 
arundinacea) Smooth Brome (Bromus inermis) 

Waterhemp (Amaranthus 
tuberculatus) Cattail (Typha angustifolia) 

Forested Wetland 

Silver maple (Acer saccharinum) Black willow (Salix nigra) 

American elm (Ulmus americana) Buttonbush (Cephalanthus occidentalis) 

Virginia wildrye (Elymus virginicus) Woodsedge (Carex blanda) 
Reed canary grass (Phalaris 
arundinacea)   

Riverfront Forest 

Silver maple (Acer saccharinum) Cottonwood (Populus deltoides)  

American elm (Ulmus americana) Boxelder (Acer negundo) 

Sycamore (Platanus occidentalis) Hackberry (Celtis occidentalis) 

Black elder (Sambucus nigra)  Mulberry (Morus rubra) 

Virginia wildrye (Elymus virginicus) Roughleaf dogwood (Cornus 
drumondii) 

Giant ragweed (Ambrosia trifida) Wingstem (Verbesina alternifolia) 
Reed canary grass (Phalaris 
arundinacea) Woodsedge (Carex blanda) 

Degraded Mesic 
Limestone/Dolomite 
Forest 

Shingle oak (Quercus imbricaria) Sycamore (Platanus occidentalis) 

American elm (Ulmus americana) Hackberry (Celtis occidentalis) 
Chinkapin oak (Quercus 
muehlenbergii) Honey locust (Gleditsia triacanthos) 

Coralberry (Symphoricarpos 
orbiculatus) Woodsedge (Carex blanda) 

Virginia wildrye (Elymus virginicus) Pennsylvania sedge (Carex 
pennsylvanica) 
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VI. WETLANDS  

On several days in early March 2014 as well as on June 18 and August 28, 2014, Terra 
Technologies completed site inspections to identify, delineate and map the locations of 
wetlands, waterways and other water bodies and to otherwise document existing site 
conditions.  The observations made during these site visits were summarized in a 
Wetland Delineation and Jurisdictional Assessment report that has been submitted to the 
Corps.  No Approved Jurisdictional Determination for the Bank has been issued by the 
Corps as of the writing of this report.  Wetland delineations were performed according to 
the methods described in the Corps’ Wetlands Delineation Manual (Environmental 
Laboratory, 1987) and the Regional Supplement to the Corps of Engineers Wetland 
Delineation Manual: Midwest Region (Version 2.0) (U.S. Army Corps of Engineers, 
2010).  The presence of wetlands was ascertained by the observation of all three 
delineative criteria: 1) a predominance of hydrophytic (water-loving) plant species, 2) 
hydric soil indicators and 3) wetland hydrology indicators.  As shown below in Figure 8, 
a total of 33 wetlands totaling 79.03 acres were delineated within the proposed Bank.  
The streams present within the site are shown separately in Figure 10.  Baseline 
information for each wetland area is included below. 
 
The U.S. Fish & Wildlife Service’s National Wetlands Inventory described several 
wetlands and ponds existing within the Bank.  Figure 9 shows the National Wetlands 
Inventory map of the site (U.S. Fish & Wildlife Service, n.d.).  Along the west bank of 
Castile Creek and in areas on the bank of the Platte River and the row-crop fields is the 
wetland type palustrine forested broad-leaved deciduous temporary flooded (PFO1A).  
This mapped wetland type corresponds approximately to all or part of the areas of 
Wetlands #5, #6, #7, #14, #17, #16, #18, #34, and #35 and the Riverine Forest of the left 
descending bank of Castile Creek.  There are wetlands of other types on the Bank listed 
in the National Wetlands Inventory and they are (listed with fully or partially coincident 
wetlands from the Wetland Delineation and Jurisdictional Assessment report): palustrine 
unconsolidated bottom semipermanently flooded dike/impounded (PUBFh) (Wetlands 
#25 and 30), palustrine scrub-shrub broad-leaved deciduous seasonally flooded partially 
drained/ditched (PSS1Cd) (Wetlands #15 and 16), palustrine emergent temporary flooded 
partially drained/ditched (PEMAd) (Wetland #10), palustrine emergent seasonally 
flooded excavated (PEMCx) (Wetlands #25 and 30), palustrine unconsolidated bottom 
semipermanently flooded excavated (PUBFx) (Wetlands #25 and 30), palustrine scrub-
shrub broad-leaved deciduous temporary flooded (PSS1A) (Wetland #18), palustrine 
emergent temporary flooded (PEMA) (Wetland #27).  
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Figure 9.  National Wetlands Inventory Map 

 
The site boundary used for the Wetland Delineation and Jurisdictional Assessment was 
the boundary of all contiguous properties owned by the Flick Family Irrevocable Trust in 
this location, whereas the proposed Bank boundary excludes easement areas surrounding 
Highway 116 as well as upland areas of the property east of Castile Creek that have little 
mitigation value.  Consequently, Wetlands #8 and #9, which were included in the 
Wetland Delineation and Jurisdictional Assessment report and which are in close 
proximity to Highway 116, are excluded from the Bank.  Additionally, the acreages of 
wetlands adjacent to Highway 116 within the Bank are less than the respective acreages 
listed in the Wetland Delineation and Jurisdictional Assessment report because portions 
of these wetlands are within the excluded easement areas.  The wetland acreages listed in 
this report and shown in Figure 8 are those that will be within the proposed Bank 
boundary.   
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Figure 8.  Existing Wetland Boundaries 

 

In addition to the field observations regarding the vegetation, soils and hydrology of each 
of the existing wetlands within the Bank, the general ecological quality of each wetland 
area was also assessed.  This was done using the Ohio Rapid Assessment Method for 
Wetlands v. 5.0 (ORAM) (Mack, 2001).  This method quantifies the quality of each 
wetland or group of wetlands on a scale from 0 to 100 based on the wetland size; upland 
buffers and surrounding land use; hydrology; habitat alteration and development; special 
wetland communities; and vegetation, habitat interspersion and microtopography.  The 
guidance document for ORAM calls for wetlands smaller than one acre, in close 
proximity to each other, and separated from one another by only narrow areas of non-
wetland to be scored as a single wetland complex.  In consequence, the following 
wetlands were treated as a complex or patchwork and scored together by ORAM: 
Wetlands #2 and #3; #4, # 5, # 6, # 7, and #35; #13 and #14; #15, #16, and #17; #18, #19, 
and #20; #21 and #22; #23, #24, #25, #27, #28, #29, #30, #31, and #32; and #33 and #34.   
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The ORAM user manual is included as Appendix C and the completed ORAM 
worksheets for each wetland area within the Bank are presented in Appendix D.  The 
scoring thresholds for each level of quality are included below in Table 2.  These values 
are based on those used in Ohio, but in order to simplify the results the number of quality 
levels was decreased.  Specifically, multiple gray areas between the main scoring levels 
were eliminated following a methodology described in the Tennessee Valley Authority’s 
version of ORAM (i.e., scoring gray areas are merged into the higher of the two 
categories) (Tennessee Valley Authority, n.d.).  
 

Table 2.  Scoring Breakpoints for Ohio Rapid Assessment Method Categories 
General Description Score Range 

Low Quality (Small, relatively hydrologically 
isolated, often with low quality vegetative 
community) 

0 - 29.9 

Medium Quality (Moderate habitat, hydrological or 
recreational functions) 

30 – 59.9 

High Quality (Superior habitat, hydrological or 
recreational functions, may provide habitat for 
endangered or threatened species and may be of 
scarce distribution [e.g., fens, mature forested 
wetlands]) 

60 – 100 

 
Wetland #1 is an approximately 0.40-acre palustrine forested wetland located at the foot 
of the forested slope in the far northwest portion of the site, downstream of Ephemeral #1 
which is one of the main sources of its hydrology.  It is a constructed depression at the 
base of the hill where the water diverted from of Ephemeral #1 is contained rather than 
allowing it to flow across the adjacent farm field.  The position of this wetland at a low 
point at the base of a hill makes it probable that shallow groundwater inputs contribute to 
the wetland hydrology of this area.  Wetland #1 is dominated by American elm (Ulmus 
americana), Virginia wild rye (Elymus virginicus) and wood sedge (Carex blanda).  The 
ORAM score of this wetland was 42, indicating that this wetland is on the lower end of 
the medium quality spectrum.  The primary factors leading to this designation were its 
relatively small size, history of manipulation, moderate buffers and fair-level habitat 
development. 
 
Wetland #2 is an approximately 1.71-acre palustrine scrub-shrub wetland located in the 
Northern Section of the site.  This wetland is situated along the low elevation areas on the 
interior of a levee separating most of the Northern Section from Castile Creek.  Wetland 
#2 shares its southern and western borders with Wetland #3, a farmed wetland located at 
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a slightly higher elevation.  Wetland #2 receives hydrology as sheet flow from the 
surrounding lands.  It is dominated by reed canary grass (Phalaris arundinacea) and 
black willow (Salix nigra).   
 
Wetland #3 is an approximately 11.31-acre farmed wetland located in the Northern 
Section of the site in the agricultural field and borders Wetland #2 to the north and east.  
This wetland lacks native vegetation and receives water as sheet flow from the 
surrounding lands.  It is hydrologically connected to Wetland #2 but is periodically 
saturated which allows for farming while Wetland #2 is inundated on a frequent basis and 
likely has a far longer period of soil saturation, factors that prevent cultivation. 
 
For the purposes of ORAM analysis, Wetlands #2 and #3 exist as a wetland complex that 
receives one combined score.  These wetlands received an ORAM score of 25, which 
corresponds to a designation of Low Quality.  The primary factors limiting the ecological 
function of this wetland complex were the lack of buffers from a row crop field and 
roadway on two sides, low to absent habitat development and common substrate and 
habitat disruptions from farming.   
 
Wetland #4 is an approximately 0.08-acre palustrine emergent wetland located in the 
northern portion of the site along Castile Creek.  The wetland receives water as sheet 
flow and likely from groundwater from the surrounding lands and from Castile Creek 
when it overtops its banks.  It is dominated by barnyard grass (Echinochloa crus-galli). 
   
The portion of Wetland #5 within the Bank is an approximately 0.21-acre palustrine 
emergent wetland located in the southeast corner of the Northern Section of the site.  The 
greater delineated wetland extends along Castile Creek under the Highway 116 bridge 
and abuts Wetland #6.  The wetland receives water as sheet flow and potentially 
groundwater from the surrounding lands as well as floodwaters from Castile Creek.  It is 
dominated by zigzag grass (Panicum dichotomiflorum) and reed canary grass.   
 
Wetland #6 is an approximately 3.32-acre palustrine forested wetland located in the 
northern portion of the Southeastern Section of the Bank, along Castile Creek and sharing 
its northern border with Wetland #5.  The wetland receives water as sheet flow from the 
surrounding lands and from Castile Creek when it overtops its banks.  It is dominated by 
black willow, silver maple (Acer saccharinum), reed canary grass, and Frank’s sedge 
(Carex frankii).   
 
Wetland #7 is an approximately 1.42-acre palustrine scrub-shrub wetland located 
between Highway 116 and the levee to the south in the very northwestern part of the 
Southeastern Section of the Bank.  The wetland receives water as sheet flow from the 
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surrounding lands, from Castile Creek when it overtops its banks and concentrated flows 
from the pipe outlet into the western portion of the wetland which drains the Highway 
116 right-of-way.  It is dominated by black willow and water hemp (Amaranthus 
tuberculatus).   
 
Wetlands #4, #5, #6, #7, and #35 are in close proximity to each other and form a complex 
which received a combined ORAM score of 41.5.  This score indicated the wetland is of 
Medium Quality due to the moderate combined size of this wetland complex, recovered 
status from past disturbances in part of the complex, size of buffers, nearby intensive land 
use, the relatively low degree of habitat development and sparse but present invasive 
species cover.     
 
Wetland #8 (0.03 acre) and Wetland #9 (0.16 acre) are very small wetlands located 
within the easements surrounding Highway 116.  As stated earlier, they were delineated 
in the Wetland Delineation and Jurisdictional Assessment report but are outside the 
proposed Bank boundary.   
 
Wetland #10 is an approximately 4.10-acre farmed wetland located in the Southeastern 
Section of the Bank.  This wetland receives water as sheet flow from the surrounding 
land and Castile Creek when it overtops its banks.  It drains to Castile Creek through 
Ephemeral #5 and then Ephemeral #4.  This wetland has been significantly disturbed by 
agricultural row crop production and therefore lacks native vegetation.  Wetland #10 
scored 20 points using ORAM, placing it in the Low Quality level.  This score was 
merited because there is no buffer between this wetland and the surrounding row crop 
farm field and because farming has continuously disturbed the substrate and prevented 
the development of a plant community. 
 
Wetland #11 is an approximately 0.14-acre depressional farmed wetland located on the 
Southeastern Section of the Bank.  This wetland receives water as sheet flow from the 
surrounding lands.  It has been significantly and repeatedly disturbed by agricultural row 
crop production and therefore lacks native vegetation.  Using ORAM, Wetland #11 
scored 17 points, a Low Quality score, because of its small size, hydrologic isolation, 
lack of buffers from the surrounding row crop field and levee and because farming has 
disturbed the substrate and prevented the development of a plant community. 
 
Wetland #12 is an approximately 1.27-acre farmed wetland located on the Southeastern 
Section of the Bank.  This depressional wetland receives water as sheet flow from the 
surrounding lands.  It has been significantly disturbed by agricultural row crop 
production and therefore lacks native vegetation.  Wetland #12 scored 18 (indicating a 



Baseline Conditions Assessment  Buchanan County, Missouri 

         Swallow Tail, LLC 20 September 2014 

Low Quality wetland) using ORAM because the wetland is lacking a buffer and because 
farming has disturbed the substrate and habitat development of the wetland.   
 
Wetland #13 is an approximately 0.89-acre farmed wetland located on the Southeastern 
Section of the Bank adjacent to the Castile Creek riparian corridor.  Wetland #13 shares 
its southern border with Wetland #14.  This depressional wetland receives water as sheet 
flow from the surrounding lands and Castile Creek when it overtops its banks.  This 
wetland has been significantly disturbed by agricultural row crop production and largely 
lacks native vegetation.   
 
Wetland #14 is an approximately 0.89-acre palustrine forested wetland located in the 
southeastern portion of the site along Castile Creek.  It is bordered to the north by 
Wetland #13 and contributes water to Ephemeral #6.  The wetland receives water as sheet 
flow from the surrounding lands and from Castile Creek when it overtops its banks.  It is 
dominated by black willow, silver maple, Frank’s sedge and swamp smartweed 
(Persicaria hydropiperoides).   
 
The Wetland #13 and 14 complex collectively scored 38 points utilizing ORAM.  This 
places the wetlands in the lower end of Medium Quality.  This score was due to the 
substrate and habitat disturbance from farming and the limited degree of habitat 
development.     
 
Wetland #15 is an approximately 1.20-acre farmed wetland located in the Southeastern 
Section of the Bank near to the Castile Creek riparian buffer and connected to Ephemeral 
#4.  Wetland #15 borders Wetlands #16 and #17 and likely receives some level of 
hydrology from this adjacency.  In addition, Wetland #15 receives water as sheet flow 
from the surrounding lands and from Castile Creek when it overtops its banks.  This 
wetland has been significantly disturbed by agricultural row crop production and largely 
lacks native vegetation.   
 
Wetland #16 is an approximately 0.91-acre palustrine forested wetland located in the 
center of the Southeastern Section of the site, to the east of the levee.  Wetland #16 is 
bordered by Wetland #15 and Wetland #17.  The wetland receives water as sheet flow 
from the surrounding lands and from Castile Creek when it overtops its banks.  It is 
dominated by silver maple saplings and trees.   
 
Wetland #17 is an approximately 0.49-acre palustrine emergent wetland located in the 
east central portion of the site.  It is an intermittently inundated pond bottom dominated 
by barnyard grass situated adjacent to Wetlands #15 and #16.  The wetland receives 
water as sheet flow from the surrounding lands and from Castile Creek when it overtops 
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its banks.  In addition, this wetland along with Wetlands #15 and #16 are in the former 
path of a much longer ephemeral stream whose path was interrupted by the creation of 
the adjacent levee and from the associated agricultural earthwork.   
 
Because of their close proximity and hydrologic association, Wetland #15, #16 and #17 
form a wetland complex that was scored as one unit using ORAM.  A score of 29 
indicates that this wetland complex is at the high end of the Low Quality range.  This 
score was largely due to the lack of buffers on the row crop field side of the complex and 
the disturbance and limits on habitat development caused by farming.   
 
Wetland #18 is an approximately 10.05-acre palustrine forested wetland located in a 
depressional area north of the Platte River in the southeastern portion of the site.  This 
wetland receives water as sheet flow from the surrounding lands and from the Platte 
River when it overtops its banks.  It is dominated by silver maple, sycamore (Platanus 
occidentalis), American elm, button bush (Cephalanthus occidentalis), reed canary grass, 
zigzag grass, giant ragweed (Ambrosia trifida) and Virginia wild rye.   
 
Wetland #19 is an approximately 7.51-acre farmed wetland located on the southern 
agricultural field in the Southeastern Section of the Bank.  Wetland #19 surrounds 
Wetland #20 and borders Wetland #18.  This wetland receives water as sheet flow from 
the surrounding lands.  This wetland has been significantly disturbed by agricultural row 
crop production and largely lacks native vegetation.   
 
Wetland #20 is an approximately 0.43-acre palustrine scrub-shrub wetland located in the 
southern agricultural field east of the levee in the Southwestern Section of the Bank and 
is surrounded by Wetland #19.  This depressional wetland receives water as sheet flow 
from the surrounding lands, being lower than the surrounding Wetland #19, and from 
Castile Creek when it overtops its banks.  It is dominated by black willow.   
 
Wetlands #18, #19 and #20 form a complex that was scored as one unit using ORAM.  
The ORAM score these wetlands earned was 37 which indicates that these wetlands are 
on the lower end of Medium Quality.  This score is largely influenced by the lack of 
buffers on many sides of the complex, the disturbance and limits on habitat development 
caused by farming and the large amount of invasive species cover.   
 
Wetland #21 is an approximately 1.88-acre depressional palustrine forested wetland 
located in the southern portion of the site.  This wetland is outside the perimeter of the 
levee in the Southwestern Section of the Bank and adjacent to the Platte River in a shared 
depression with Wetland #22.  Dominated by black willow and reed canary grass, this 
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wetland receives water from precipitation and from floodwaters from the Platte River and 
potentially from groundwater.   
 
Wetland #22 is an approximately 0.99-acre depressional palustrine emergent wetland 
located in the southern portion of the site adjacent to Wetland #21.  This wetland is also 
outside the perimeter of the levee on the Southwestern Section of the Bank and adjacent 
to the Platte River.  The wetland receives water from precipitation and from the Platte 
River when it overtops its banks.  It is dominated by dock leaf smart weed (Persicaria 
lapathifolia).   
 
Wetlands #21 and 22 were scored together with ORAM and received a score of 36.5 
points which corresponds to the lower end of Medium Quality.  This rating was due to 
the limited buffer provided by the levee on three sides, limited habitat development and 
cover with an invasive species.   
 
Wetland #23 is an approximately 0.63-acre palustrine scrub-shrub wetland located along 
the west side of the levee at the edge of the agricultural field in the Southwestern Section 
of the Bank.  This wetland is within the levees, but in a location that does not drain well 
enough to have been farmed regularly.  Consequently, native vegetation has been able to 
proliferate, particularly black willow.  The wetland receives water as sheet flow from the 
surrounding lands and from Ephemeral Streams #15, #16 and #17 and contains the 
outflow pipe that drains water from inside the levees to the Platte River.   
 
Wetland #24 is an approximately 6.90-acre depressional farmed wetland located within 
the levee surrounding the agricultural field on the south side of the agricultural field in 
the Southwestern Section of the Bank.  This wetland is in a low area that likely remains 
wet for a sufficient time in the spring for wetland conditions to develop, but does not 
remain wet long enough to prevent the wetland from being farmed.  Wetland #24 
receives water as sheet flow from the surrounding lands and from Ephemeral #9.  It 
drains toward Wetland #23.  This wetland has been significantly disturbed by agricultural 
row crop production and therefore lacks persistent vegetation.   
 
Wetland #25 is an approximately 12.87-acre depressional farmed wetland located within 
the levee surrounding the agricultural field on the southeast side of the Southwestern 
Section of the Bank.  Like the other farmed wetlands in this area of the Bank, this 
wetland exists in low areas that likely remain wet enough in the spring time for wetland 
conditions to develop, but do not remain wet long enough to prevent the wetland from 
being farmed.  Wetland #25 is a sprawling system of narrow drainage paths and other 
associated low-lying areas.  It receives water as sheet flow from the surrounding lands 
and from Ephemerals #15 and 16, which run through the wetland and provides runoff to 
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Wetland #23.  This wetland has been significantly disturbed by agricultural row crop 
production and therefore lacks persistent vegetation.   
 
Wetlands #23, #24 and #25 form a wetland complex along with Wetlands #27, #28, #29, 
#30, #31 and #32 and were scored as one unit using ORAM.  The ORAM score for this 
complex is discussed after the description of Wetland #32.   
 
Wetland #26 is an approximately 0.14-acre farmed wetland located within the levee 
surrounding the agricultural field on the southeast side of the Southwestern Section of the 
Bank.  Like the other depressional farmed wetlands in this area of the Bank, this wetland 
is in a low area that remains wet enough in the spring for wetland conditions to develop, 
but does not remain wet long enough to prevent the wetland from being farmed.  Wetland 
#26 receives water as sheet flow from the surrounding lands.  This wetland has been 
significantly disturbed by agricultural row crop production and therefore lacks native 
vegetation.  Wetland #26 scored 18 on the ORAM scale, which ranks it as a Low Quality 
wetland.  This score for Wetland #26 was predominately influenced by the wetland’s 
small and isolated nature, the lack of buffers provided by surrounding agricultural field 
on three sides, and the disturbance of substrate and natural communities caused by 
farming.   
 
Wetland #27 is an approximately 0.17-acre depressional farmed wetland located within 
the levee surrounding the agricultural field in the southwest part of the Southwestern 
Section of the Bank.  The landscape setting, hydrology and habitat of Wetland #27 are 
essentially equivalent to the conditions within Wetland #26.   
 
Wetland #28 is an approximately 0.48-acre palustrine scrub-shrub wetland located south 
of farmed Wetland #24 and north of the levee surrounding the agricultural field in the 
Southwestern Section of the Bank.  The wetland receives water as sheet flow from the 
surrounding lands and is significantly lower in elevation than the surrounding farmed 
wetland which has allowed woody vegetation to become established, particularly black 
willow.   
 
Wetland #29 is an approximately 0.67-acre palustrine scrub-shrub wetland located east of 
Wetland #25 and west of the levee around the Southwestern Section of the Bank.  Similar 
to Wetland #28, this wetland exists as a linear low spot adjacent to a levee.  It receives 
water in concentrated flows from the surrounding lands as well as from Ephemerals #15 
and #16.  This wetland is within the levees, but in a location that does not drain well 
enough to have been farmed regularly.  Consequently, native vegetation has been able to 
proliferate.  It is dominated by black willow.   
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Wetland #30 is an approximately 0.75-acre palustrine scrub-shrub wetland located south 
of the levee and north of Wetland #25, near the access road from Highway 116 on the 
Southwestern Section of the Bank.  The wetland receives water as sheet flow from the 
surrounding lands.  This wetland is within the levees, but in a location that is of relatively 
low elevation and does not drain well enough to have been farmed regularly.  
Consequently, black willow has been able to become established as the dominant species 
in the wetland.  
 
Wetland #31 is an approximately 0.89-acre palustrine emergent wetland, with 0.30 acre 
located within the Bank, located just south of Highway 116 where the highway berm 
functions as a portion of the levee system around the Southwestern Section of the Bank.  
This wetland is within the levees and appears to be an agricultural drainage swale that 
drains the row crop field to the south as well as sheet flow off of Highway 116 to the 
north.  It is dominated by, dock leaf smartweed, water hemp and mild water pepper 
(Persicaria hydropiper). 
 
Wetland #32 is an approximately 0.48-acre palustrine scrub-shrub wetland located 
adjacent to the levee along the west side of the Southwestern Section of the Bank.  The 
wetland receives water as sheet flow from the surrounding lands and from the agricultural 
swale to the north (Wetland #31).  This wetland is within the levees but in a location that 
does not drain well enough to have been farmed regularly.  Consequently, native 
vegetation has been able to proliferate.  It is dominated by black willow, reed canary 
grass and narrow leaf cattail (Typha angustifolia).   
 
Wetlands #27, #28, #29, #30, #31 and #32 are connected to and form a wetland complex 
with Wetlands #23, #24 and #25 and all of these wetlands were scored as one unit using 
ORAM.  The ORAM score for this complex is 24 points which indicates the low quality 
of this group of wetlands.  Despite being a complex of wetlands over 20 acres in size, the 
lack of buffers from agricultural fields, the high intensity of the surrounding land use and 
the disturbance of substrate and habitat from farming limited these wetlands’ score.     
 
Wetland #33 is an approximately 1.27-acre farmed wetland located west of the levee 
running along the west side of the Southwestern Section of the Bank.  The wetland 
receives water as sheet flow from the surrounding lands and from floodwaters from the 
Platte River.  This wetland has been significantly disturbed by agricultural row crop 
production and therefore lacks native vegetation.  
 
Wetland #34 is an approximately 0.79-acre palustrine forested wetland located in the 
southwestern portion of the site to the west of the levee.  This wetland is outside of the 
adjacent levee system and is located immediately to the south of farmed Wetland #33.  
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The wetland receives water as sheet flow from the surrounding lands and from the Platte 
River when it overtops its banks.  It is dominated by silver maple, elderberry (Sambucus 
nigra) and Virginia wild rye.   
 
Wetlands #33 and 34 are connected and are scored as a wetland complex using ORAM.  
These wetlands earned a score of 35.5, which is in the low end of the Medium Quality 
tier.  The forested nature of Wetland #34 and the buffer along the Platte River to the 
south and west of the wetlands increases the score.  However, the lack of buffers from the 
levee to the east and from Highway 116 to the north and the substrate and habitat 
disturbance from farming in Wetland #33 limit the ORAM score for Wetlands #33 and 
34.   
 
Wetland #35 is an approximately 4.38-acre farmed wetland on the east side of the 
Northern Section of the Bank.  The wetland receives water as sheet flow from the 
surrounding lands from Castile Creek when it overtops it banks.  This wetland has been 
significantly disturbed by agricultural row crop production and therefore lacks native 
vegetation.  Wetland #35 abuts Wetland #5, forming a complex with Wetlands #4, #5, #6, 
and #7.  These wetlands were scored together using ORAM and the score for the complex 
is reported above after the descriptions for Wetlands #5-7.   

VII. STREAMS 

The main parameters that can influence the form and character of a stream include 
geology and watershed landforms, soil types, weather, plant forms, watershed hydrology, 
hydraulics, the amount of impermeable surfaces in the drainage area and the amount of 
sediment in runoff.  These factors determine how stable a stream channel is and how 
quickly it evolves over time to respond to any changes in its watershed.   
 
In any given location the form of a stream channel is based upon the stream’s ability to 
move sediment which occurs primarily through the processes of erosion and deposition.  
When the rate of erosion equals the rate of deposition at any point, a stream is considered 
to be stable at that location.  In this idealized example some erosion occurs but not more 
than can be replaced by sedimentation.  However, stating that a stream is geomorphically 
stable does not mean that the stream alignment is fixed in perpetuity.  Stream alignment 
and cross section changes do occur in a geomorphically stable stream but only over long 
spans of time.  As a result, stable streams do move and meander, but over the course of 
decades and centuries as opposed to months and years.   
 
This dynamic equilibrium is tipped out of balance when there is a substantial change in 
one or more of the previously stated watershed or stream channel parameters.  When this 
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occurs, either erosion or deposition will become the dominant process at a given location 
and the channel form will be unstable as the stream transitions to a new form that best 
matches the altered watershed or channel conditions.   
 
Stream alignment is generally evaluated using characteristics such as sinuosity, slope, 
width to depth ratio and entrenchment.  Some geomorphically unstable streams have a 
bankfull capacity insufficient to convey the 1-year to 2-year storm events while others 
have a channel cross section too large to allow storm flows slightly greater than bankfull 
flows to flood outside the stream banks.  A stream under either of these conditions is in 
the process of changing its form in order to regain the balance between erosion and 
deposition that will result in a stable cross section and alignment.  Eventually this stream 
will transition to a form with a bankfull capacity sufficient to convey the channel-forming 
flows, which are the 1-year to 2-year storm events.   
 
Human activity is the most significant factor that triggers morphological changes in both 
urban and rural stream environments.  Urbanization creates more drastic changes in 
watershed hydrology than rural land use alteration does due to the increase in 
impermeable surfaces associated with land development.  The change from permeable to 
impermeable land cover drastically decreases the amount of water that normally 
percolates into the soil while simultaneously increasing the amount of surface water 
runoff that quickly flows into the nearest stream system.  As a result, urbanized stream 
systems have to carry a larger amount of storm flow for a shorter duration than was the 
case historically.  Additionally, the amount of base flow during the drier times of year is 
reduced because of the decrease in percolation.  While not as severe, agricultural 
conversion of natural landscapes can lead to many of the same changes in watershed 
hydrology that affect stream channel form and function, especially when forested land is 
converted to crop production.  Other common agricultural activities that affect stream 
health include the reduction in riparian buffer width, levee creation, stream 
channelization and the pollution of stream flows from eroded sediments, fertilizers, 
herbicides and pesticides.  
 
Three types of stream flow regimes are commonly encountered: ephemeral, intermittent 
and perennial.  Ephemeral channels carry flow for short durations after rain and snowmelt 
events and are typically void of pools.  Ephemeral channels can contain temporary pools 
but do not receive the ground water necessary in order to maintain pool presence.  
Intermittent channels receive ground water inputs in addition to overland runoff.  
Additionally, they carry flow for intermediate or seasonal durations and often contain 
pools.  Pool formation is supported from the transport of ground water to the pools 
between periods of precipitation.  Perennial channels represent higher order streams that 
carry flow more or less permanently and are observed to maintain constant pooling.  
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Perennial channels are often associated with the inflow of one or more consistent ground 
water sources and are typically fed by ephemeral and intermittent channels. 
 
Information about the location, limits and nature of any onsite streams was collected 
during field visits by Terra Technologies on March 10, 11, 13, and 14 as well as on June 
18 and August 28, 2014.  The stream assessments were conducted through the inspection 
and characterization of channel characteristics, including a defined bed and bank and the 
presence of an ordinary high water mark (OHWM).   Upon verification of an OHWM, 
physical attributes were measured and observed to determine channel width and depth 
and the extent of stream flow.   
 
There were twelve streams identified within the Bank: two perennial waterways (the 
Platte River and Castile Creek), Intermittent #1 and ephemeral streams #1 through #10.  
As with the wetlands near Highway 116, in this report the stream lengths have been 
altered from those listed in the Wetland Delineation and Jurisdictional Assessment report 
to reflect the proposed Bank boundary.  The streams are depicted in Figure 10 and a 
discussion of each stream is included below.   
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Figure 10.  Existing Stream Limits 

 

 
The Platte River (Perennial #1) originates in Iowa and generally flows to the southeast 
through northwestern Missouri until its confluence with the Missouri River near Kansas 
City.  It is the largest river within its 8-digit Hydrologic Unit Code.  The most recent U.S. 
Geological Survey topographical map represents the Platte River as a double blue line, 
indicating a perennial river (U.S. Geological Survey, 2012; U.S. Geological Survey, 
2005).   It has an OHWM that averages about 150 feet in width and banks that average 20 
feet tall and 215 feet wide.  The substrate predominantly consists of sand with sporadic 
patches of gravel, boulders and silt.  The Platte River at the location of the Bank is 
significantly incised with eroded outer bends.  As mentioned earlier, much of the 

Approximate 
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historical Platte River floodplain area within the Bank has been separated from this river 
by levee construction.  The Platte River flows for approximately 6,042 lineal feet within 
the Bank and has a substantial drainage area.  Within the Bank the Platte River is 
bordered by a Riverfront Forest natural plant community dominated by silver maple, 
American elm, elderberry, and Virginia wild rye.  Surface water from the Platte River 
flows offsite in a southeasterly direction then generally travels to the southwest 
approximately 50 river miles and into the Missouri River.   
 
Historical topographic maps and aerial photos included in Appendix A show no 
significant alteration in the course of the Platte River adjacent to the Bank since 1925, 
although the river and stream alignments on the 1925 topographic map do not appear to 
be highly accurate.  The levees around the Bank are not shown on the 1925 topographic 
map but are visible in the 1947 aerial photograph.  At some time between the 1980 and 
the 1996 aerial photographs, the levee on the south side of the site along the Platte River 
was reconstructed from its relatively straight alignment to a more curved path farther to 
the south, capturing more land within the levee and making that land available for crop 
production.   
 
The 1925 topographic map also shows two meanders on the Platte River south of the 
Bank, between the Bank and Kendzora Conservation Area.  In the 1951 topographic map 
(shown as Figure 2 in Appendix A), the southern meander has been abandoned through a 
cutoff channel and subsequent topographic maps show that between 1961 and 2012 a 
cutoff channel forced the Platte River to abandon the more sinuous path of the northern 
meander and take its current alignment (U.S Geological Survey, 2012; 1961; 1951; 
1925).  This channelization immediately downstream of the Bank, along with other 
similar channelization efforts elsewhere on the Platte River, likely contributed to the 
change in the energy and sediment balance of the Platte River and is potentially a causal 
factor in the bank erosion and downcutting observed at the Bank location.   
 
Castile Creek (Perennial #2) originates northeast of the Bank and generally flows to the 
southwest.  It has an OHWM that averages 44 feet in width and banks that average 20 
feet tall and 105 feet wide.  The substrate predominantly consists of sediment, gravel and 
cobble.  Castile Creek extends at stream centerline approximately 5,560 lineal feet within 
the Bank and has a drainage area of approximately 172 square miles.  Castile Creek is 
bordered by a Riverfront Forest natural plant community dominated by silver maple, 
sycamore, American elm, elderberry and Virginia wild rye.  Surface water from Castile 
Creek flows generally to the south and into the Platte River. 
 
Intermittent #1 is a stream that originates northeast of the Bank and generally flows to the 
southwest and into Castile Creek on its left descending bank.  This stream was 
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determined to be intermittent in nature because of the presence of riffle pool complexes 
and, most importantly, observations of ground water feeding the stream during a time 
when surface water runoff was absent.  It has an OHWM that averages three feet in width 
and banks that average six feet tall and fifteen feet wide.  The substrate predominantly 
consists of sediment, gravel and bedrock.  Intermittent #1 has a drainage area of 
approximately 24 acres and extends at stream centerline approximately 118 lineal feet 
within the Bank.  Within the Bank, the stream is surrounded by a riparian buffer 
dominated by honey locust (Gleditsia triacanthos), hackberry (Celtis occidentalis), 
walnut (Juglans nigra), white oak (Quercus alba), red oak, coralberry (Symphoricarpos 
orbiculatus), Virginia wild rye and wood sedge.   
 
Ephemeral #1 originates west of the Bank and generally flows to the northeast onto the 
Bank in the forested western portion of the Northern Section.  The original likely path of 
this stream within the floodplain was destroyed through earthwork to create the 
agricultural field in the Northern Section and by the creation of the adjacent levee.  As is 
commonly done with streams of this size, a small diversion berm was created at the edge 
of the row crop field to keep the stream’s flows out of the field to eliminate unwanted soil 
saturation and to maximize the plantable acreage in the field.  As a result, the hydrology 
within Ephemeral #1 was diverted to the north into the depression that contains Wetland 
#1.  In all likelihood, this depression was created to function as a retention basin as part 
of the previously described earthwork.  Ephemeral #1 has an OHWM that averages three 
feet in width and banks that average two feet tall and five feet wide.  The substrate 
predominantly consists of sediment.  It extends at stream centerline approximately 174 
lineal feet within the subject area and has a drainage area of approximately 14 acres.  
Within the Bank, the stream is surrounded by a riparian buffer dominated by white oak, 
shingle oak (Quercus imbricaria), honey locust, cedar (Juniperus virginiana), hackberry,  
American elm, coralberry, rough leaf dogwood (Cornus drummondii), Virginia wild rye 
and wood sedge.   
 
Ephemeral #2 originates in the southeastern part of the Northern Section of the Bank and 
generally flows to the northeast and into Castile Creek from the right descending bank.  It 
has an OHWM that averages two feet in width and banks that average two feet tall and 
three feet wide.  The substrate predominantly consists of sediment.  It extends at stream 
centerline approximately 104 lineal feet within the subject area and has a drainage area of 
roughly seven acres.  This stream is surrounded by Wetland #5, a riparian buffer 
dominated by black willow, reed canary grass, and giant ragweed.   
 
Ephemeral #3 is a stream that originates in the northern portion of the Southeastern 
Section and generally flows to the northeast and into Castile Creek.  It collects water 
from Highway 116 and from the adjacent Wetlands #5, #6 and #7.   Ephemeral #3 has an 
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OHWM that averages two feet in width and banks that average four feet tall and six feet 
wide.  The substrate predominantly consists of sediment.  It extends at stream centerline 
approximately 233 lineal feet within the subject area and has a drainage area of 
approximately 28 acres.  Within the Bank, the stream is surrounded by a riparian buffer 
dominated by black willow, silver maple, reed canary grass and Frank’s sedge.  
  
Ephemeral #4 is a stream that originates in the center of the Southeastern Section of the 
Bank and generally flows to the northeast and into Castile Creek from the right 
descending bank.  This stream receives hydrology from Wetlands #15, #16 and #17.  
Before the agricultural conversion of the Bank and the creation of the levees south of 
Highway 116, Ephemeral #4 extended farther to the west than its current upstream 
terminus in a wetland basin.  The historical evidence of this can be seen in the aerial 
photograph from 1947 as shown in Figure 5 in Appendix A.  The photo depicts a distinct 
line of the historic stream channel which is interrupted by the levee.  This corresponds to 
the present-day alignments of Ephemeral #4 and Wetlands #15, #16, #17 east of levee 
and an arm of Wetland #25 west of the levee which meet perfectly at opposing sides of 
the levee.   Ephemeral #4 has an OHWM that averages three feet in width and banks that 
average five feet tall and nine feet wide.  The substrate predominantly consists of 
sediment.  It extends at stream centerline approximately 729 lineal feet within the subject 
area and has a drainage area of approximately 24 acres.  This stream is surrounded by a 
riparian buffer similar to that of Castile Creek.   
 
Ephemeral #5 originates on the south side of farmed Wetland #10 in the central portion 
of the Southeastern Section of the Bank and generally flows to the southeast and into 
Ephemeral #4.  Ephemeral #5 has an OHWM that averages two feet in width and banks 
that average three feet tall and four feet wide.  The substrate predominantly consists of 
sediment.  It extends at stream centerline approximately 253 lineal feet within the subject 
area and has a drainage area of approximately nine acres.  This stream is surrounded by a 
riparian buffer similar to that of Perennial #2, with the addition of cocklebur (Xanthium 
strumarium) and dock leaf smart weed in its upstream unforested portion.   
 
Ephemeral #6 is a stream that originates on the east side of the Southeastern Section of 
the Bank.  It receives hydrology form Wetlands #13 and #14 and generally flows to the 
southeast into Castile Creek from the right descending bank.  It has an OHWM that 
averages three feet in width and banks that average two feet tall and four feet wide.  The 
substrate predominantly consists of sediment.  It extends at stream centerline 
approximately 447 lineal feet within the subject area and has a drainage area of 
approximately seven acres.  The nature of the riparian buffer is similar to that of Castile 
Creek.   
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Ephemeral #7 originates from Wetland #18 in the Southeastern Section of the Bank and 
generally flows to the east and into Castile Creek from the right descending bank.    Its 
drainage area of approximately 19 acres, which includes Wetlands #18, #19 and #20, 
provides sufficient hydrology to maintain a stream channel.  Ephemeral #7 has an 
OHWM that averages three feet in width and banks that average three feet tall and four 
feet wide.  The substrate predominantly consists of sediment.  It extends at stream 
centerline approximately 370 lineal feet within the Bank.  The stream is surrounded by a 
riparian buffer similar to that of Castile Creek.  Similar to Ephemeral #4, this stream 
historically extended to the west far beyond its current limit.  The original clearing of the 
land, agricultural earthwork and the creation of the levees south of Highway 116 
disrupted the upstream limits of this stream and its tributary and separated the upstream 
limit of the historical path of Ephemeral #7 and its tributary from the downstream portion 
of Ephemeral #7.  The historical evidence of this can be seen in aerial photographs from 
1947 and 1960 as shown in Figures 5 and 7 in Appendix A.  These photographs show 
distinct lines of Ephemeral #8 and Ephemeral #9 continuing east of the levee and 
converging Wetland #18 to form Ephemeral #7.     
 
Ephemeral #8 originates in the center of the row crop fields in the Southwestern Section 
of the Bank and generally flows to the southeast.  The historical flow path towards 
Ephemeral #7 is blocked by the levee and consequently Ephemeral #8 flows directly 
south along the levee and into a drain pipe at the southeast corner of the agricultural field 
in the Southwestern Section which carries the water under the levee and into the Platte 
River.  Ephemeral #8 has an OHWM that averages three feet in width and banks that 
average three feet tall and eight feet wide.  The substrate predominantly consists of 
sediment.  It extends at stream centerline approximately 2,416 lineal feet within the 
subject area and has a drainage area of approximately 105 acres.  The stream generally 
has no riparian corridor as it is primarily within an agricultural row crop field.   
 
Ephemeral #9 is generally similar to Ephemeral #8 in that it is an ephemeral stream 
within the levee system south of Highway 116 that functions primarily as a drainage 
system for the large surrounding row crop field.  It flows to the east, then south until 
disrupted from its original path towards Ephemeral #7 by the levee system at the 
southeast corner of the Southwestern Section of the site.  When the flow of Ephemeral #9 
reaches the levee it merges with Ephemeral #8 and flows through the drainage pipe in the 
southeastern corner of the levees into the Platte River.   Ephemeral #9 has an OHWM 
that averages four feet in width and banks that average three feet tall and eight feet wide.  
It extends at stream centerline approximately 920 lineal feet within the subject area and 
has a drainage area of approximately 61 acres.  The substrate predominantly consists of 
sediment and lacks a riparian buffer because it is surrounded by the agricultural row crop 
field.   
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Ephemeral #10 is a stream that originates in the eastern part of the Southeastern Section 
of the Bank and generally flows to the southwest and into Castile Creek from the left 
descending bank.  It has an OHWM that averages three feet in width and banks that 
average nine feet tall and fifteen feet wide.  The substrate predominantly consists of 
sediment, gravel, cobble and some bedrock.  It extends at stream centerline 
approximately 128 lineal feet within the subject area and has a drainage area of 
approximately 10 acres.  Within the assessed site, the stream is surrounded by a riparian 
buffer similar to that of Intermittent #1 with the addition of sycamore.   

VIII. SUMMARY 

This roughly 299.80-acre proposed Castile Creek Wetland and Stream Mitigation Bank is 
located in southeast Buchanan County, Missouri at the confluence of Castile Creek with 
the Platte River on the large shared alluvial plain of these two watercourses.  
Ecologically, the Bank would have been dominated by riparian forests and floodplain 
wetlands in the wide expanses of bottomlands on the site with some upland prairies and 
forested riparian buffers on rolling loess hills.  Currently, the area surrounding the Bank 
is a rural landscape with land use consisting of crop fields, pastures, woodlots and 
dispersed home sites.   
 
The entirety of the bottomland portions of the bank are within the 100-year floodplain 
and FEMA flood water surface elevation profiles indicate a 10% annual chance (ten year) 
flood would result in approximately four feet of water on parts of the site if the levees 
were not present.  These levees were constructed to protect the agricultural row crop 
fields from flooding.  By doing so, the levees have severed more than 170 acres of former 
floodplain within the Bank from the Platte River and Castile Creek, a change with 
significant effects on the energy dynamics and ecosystem health within those waterways.  
Agricultural earthwork has also modified the way in which the landscape collects, moves 
and holds surface water.   
 
The soils on the lowland areas of the Bank are Colo silty clay loam, Dockery silty clay 
loam and Nodaway silt loam, all of which are capable of retaining water long enough for 
wetland conditions to develop.  These three soils are part of the Colo-Nodaway-Zook 
association and the Sponsor’s previous experience with soils of this association at other 
wetland and stream mitigation banks supports the premise that these soils will support 
wetlands.  The hydrology and soils of this Bank site are thus deemed amenable to stream 
and wetland mitigation activities.   
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Similar to the hydrologic nature of the site, the plant communities on the Bank have been 
dramatically altered from their natural state by agriculture.  Native plant communities are 
absent from most of the site although remnant Riverfront Forest, and Degraded Mesic 
Limestone/Dolomite Forest and degraded wetland communities still exist.  Instead of the 
natural habitats that existed before agricultural conversion, most of the Bank lands 
currently exist as agricultural fields dominated by row crops and levees dominated by 
early successional plant species.   
 
There are 33 wetlands totaling 79.03 acres delineated within the Bank although this has 
been yet to be confirmed by a Corps’ Jurisdictional Determination.  Assessing the 
ecological quality of these wetlands using the Ohio Rapid Assessment Method (ORAM), 
none were determined to be of greater quality than the middle to lower end of the 
medium quality range and the majority were categorized as being of low quality.  
However, all wetlands are able to be rehabilitated or enhanced through improvements to 
their hydrology, vegetation, buffers and their hydrologic connectivity to surrounding 
wetlands and streams.   
 
The Bank contains 12 waterways including the Platte River, Castile Creek, one 
intermittent stream, and 10 ephemeral streams.  The Platte River is incised and is 
experiencing moderate bank erosion along an outer bend within the Bank. Castile Creek 
is incised with bank erosion and there are large downed trees within the channel.  The 
riparian buffers are generally narrow, averaging less than 100 feet.  Additionally, several 
of the ephemeral streams within the site have been altered to either remove them from 
their former path to allow for more agricultural production (Ephemeral #1) or to separate 
them from their upstream or downstream segments via levee construction and then 
modified through earthwork (Ephemerals #4, #8, and #9). 
 
Despite the generally degraded nature of the upland, wetland and stream habitats on the 
site, none of the impairments are so severe that they cannot be reversed or at least 
substantially improved.  The quality of the soils, sufficient hydrology that flows across 
the site, remnant natural plant communities and existing wetland and stream resources all 
indicate that this site has substantial capacity for successful restoration of aquatic 
ecosystem functions through future mitigation activities.  These improvements will allow 
the Bank to protect and improve the aquatic habitats and ecosystem functions at this 
important location on the shared Platte River and Castile Creek floodplain.   
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APPENDIX B 
 

PHOTOGRAPHIC DOCUMENTATION 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the west 
side of farmed 
Wetland #3.          

 

 

 
PHOTO #: 1 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
another view of 
farmed Wetland #3.  
Note that the 
elevation on the left 
side of the 
photograph is lower 
that the elevation on 
the right side.  This 
has created a bowl-
like feature in the 
topography and has 
allowed wetland 
characteristics to 
develop.          

 

 

 
PHOTO #: 2 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing the 
agricultural row crop 
field at this location.  
Note that farmed 
Wetland #3 can be 
seen on the right side 
of the photograph.         

 

 

 
PHOTO #: 3 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
upland agricultural 
field at this location 
in the central part of 
the Northern Section 
of the Bank.          

 

 

 
PHOTO #: 4 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing rows of 
corn at this location 
which were used to 
determine the limits 
between the farmed 
Wetland #3 and the 
scrub-shrub Wetland 
#2.          

 

 

 
PHOTO #: 5 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing the 
typical upland 
characteristic of the 
forested hillslope at 
this location.   

 

 

 
PHOTO #: 6 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
upstream on 
Ephemeral #1.     

 

 

 
PHOTO #: 7 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream on 
Ephemeral #1. 

 

 

 
PHOTO #: 8 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
southern portion of 
Wetland #1. 

 

 

 
PHOTO #: 9 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #1.   Note 
that the feature in the 
middle of the wetland 
is a deer path and not 
a stream channel.     

 

 

 
PHOTO #: 10 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
the northern portion 
of Wetland #1. 

 

 

 
PHOTO #: 11 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing the 
overflow pipe that 
drains Wetland #1.      

 

 

 
PHOTO #: 12 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
Perennial #2 (Castile 
Creek) as it flows 
onto the site.     

 

 

 
PHOTO #: 13 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream on 
Castile Creek after it 
flows onto the site.         

 

 

 
PHOTO #: 14 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#2.     

 

 
 
  

 
PHOTO #: 15 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #2.     

 

 
 
  

 
PHOTO #: 16 

 
 



PHOTO LOG 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
drain pipe at this 
location.         

 

 
 
  

 
PHOTO #: 17 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #2.   

 

 
 
  

 
PHOTO #: 18 

 
 



PHOTO LOG 
 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #5.         

 

 
 
  

 
PHOTO #: 19 

 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
Wetland #5 and the 
road embankment for 
Highway 116.           

 

 
 
  

 
PHOTO #: 20 

 



PHOTO LOG 
 
 

DATE:  3/10/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest showing 
the eastern side of 
Wetland #5.      

 

 
 
  

 
PHOTO #: 21 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing 
Wetland #4. 

 

 
 
  

 
PHOTO #: 22 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north west showing 
the riparian buffer 
along Castile Creek.  
Note that this area is a 
high spot in the 
topography which 
cannot hold water.         

 

 
 
  

 
PHOTO #: 23 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
upstream on 
Ephemeral #2 before 
it flows into Castile 
Creek.        

 

 
 
  

 
PHOTO #: 24 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Ephemeral #2 as it 
flows into Castile 
Creek.         

 

 
 
  

 
PHOTO #: 25 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream from the 
start of Ephemeral #2.       

 

 
 
  

 
PHOTO #: 26 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest showing 
Wetland #7   

 

 
 
  

 
PHOTO #: 27 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Wetland #7. 

 

 
 
  

 
PHOTO #: 28 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Wetland #6. 

 

 
 
  

 
PHOTO #: 29 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #6.            

 

 
 
  

 
PHOTO #: 30 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing 
looking upstream 
from the start of 
Ephemeral #3.  From 
this location to the 
southwest the channel 
becomes vegetated.             

 

 
 
  

 
PHOTO #: 31 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream from the 
start of Ephemeral #3.  
Though the channel is 
cluttered with willow 
droppings, there is a 
clear ordinary high 
water mark at this 
location and 
downstream.              

 

 
 
  

 
PHOTO #: 32 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #11.              

 

 
 
  

 
PHOTO #: 33 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
upland row crop field 
at this location.            

 

 
 
  

 
PHOTO #: 34 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Wetland #10.         

 

 

 
PHOTO #: 35 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east overlooking the 
eastern portion of 
Wetland #10.            

 

 

 
PHOTO #: 36 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing the 
Castile Creek riparian 
buffer which was 
determined to be 
upland.  While 
difficult to discern, 
this area is actually at 
a higher elevation 
than Wetland #6 to 
the north and it also 
appeared to be well 
drained.            

 

 

 
PHOTO #: 37 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
western portion of 
Wetland #12 as well 
as the upland area 
that is a higher ridge 
in the center of the 
field.            

 

 

 
PHOTO #: 38 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #12.          

 

 

 
PHOTO #: 39 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest looking 
upstream from the 
start of Ephemeral #5.  
Note that there is still 
a slight channel that 
continues on from 
this point but the 
channel is an 
erosional feature 
which is vegetated.              

 

 

 
PHOTO #: 40 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream from the 
start of Ephemeral #5.  
Note that the channel 
is more defined and is 
not fully vegetated, 
and that there is not a 
clear ordinary high 
water mark.                 

 

 

 
PHOTO #: 41 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest looking 
upstream on 
Ephemeral #5 before 
it flows into 
Ephemeral #4.   

 

 

 
PHOTO #: 42 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
Ephemeral #5 as it 
flows into Ephemeral 
#4.              

 

 

 
PHOTO #: 43 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#17.              

 

 

 
PHOTO #: 44 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #15 in the 
foreground and 
Wetland #16 in the 
background.         

 

 

 
PHOTO #: 45 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Wetland #16.         

 

 

 
PHOTO #: 46 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing the 
eastern portion of 
Wetland #15.          

 

 

 
PHOTO #: 47 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
upstream from the 
start of Ephemeral #4.  
Photograph also 
shows the farmed 
crossing portion of 
Wetland #15.                

 

 

 
PHOTO #: 48 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream from the 
start of Ephemeral #4.                

 

 

 
PHOTO #: 49 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream on 
Ephemeral #4.            

 

 

 
PHOTO #: 50 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west looking 
upstream on 
Ephemeral #4 before 
it flows into Castile 
Creek.               

 

 

 
PHOTO #: 51 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing 
Ephemeral #4 as it 
flows into Castile 
Creek.                

 

 

 
PHOTO #: 52 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
Wetland #13.  While 
some vegetation is 
growing at this 
location, the 
observation of soy 
bean stubble and 
researching historical 
aerials determined 
that this wetland is a 
farmed wetland.    

 

 

 
PHOTO #: 53 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing 
Wetland #13.  While 
some vegetation is 
growing at this 
location, the 
observation of soy 
bean stubble and 
researching historical 
aerials determined 
that this wetland is a 
farmed wetland.    

 

 

 
PHOTO #: 54 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #14.     

 

 

 
PHOTO #: 55 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest looking 
upstream from the 
start of Ephemeral #6.       

 

 

 
PHOTO #: 56 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream from the 
start of Ephemeral #6.               

 

 

 
PHOTO #: 57 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream on 
Ephemeral #6.               

 

 

 
PHOTO #: 58 

 



PHOTO LOG 
 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest looking 
upstream on 
Ephemeral #6 
upstream of where it 
flows into Castile 
Creek.     

 

 

 
PHOTO #: 59 

 
 

DATE:  3/11/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream on 
Ephemeral #6 as it 
flows into Castile 
Creek.                

 

 

 
PHOTO #: 60 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#19.               

 

 

 
PHOTO #: 61 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing the 
upland row crop field 
at this location.  Note 
that this portion of the 
field is at a higher 
elevation.                

 

 

 
PHOTO #: 62 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing 
another view of 
Wetland #19.  Note 
the bean stubble that 
can be seen 
throughout this area.               

 

 

 
PHOTO #: 63 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #20.               

 

 

 
PHOTO #: 64 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #18.             

 

 

 
PHOTO #: 65 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing the 
elevation change 
from Wetland #18 on 
the left side of the 
photograph to the 
upland Platte River 
riparian buffer on the 
right.               

 

 

 
PHOTO #: 66 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
Platte River riparian 
buffer which was 
determined not to be 
a wetland.     

 

 

 
PHOTO #: 67 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing the 
western portion of 
Wetland #18.     

 

 

 
PHOTO #: 68 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
elevation change 
from Wetland #18 on 
the left side of the 
photograph to the 
upland Platte River 
riparian buffer on the 
right.                

 

 

 
PHOTO #: 69 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
Castile Creek 
immediately upstream 
of its confluence with 
the Platte River 
(Perennial #1).               

 

            

 
PHOTO #: 70 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
upstream on the Platte 
River upstream of 
where it flows off the 
site.               

 

 

 
PHOTO #: 71 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream on the 
Platte River as it 
flows off the site.             

 

 

 
PHOTO #: 72 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest (looking 
upstream) from the 
start of Ephemeral #7, 
and also showing 
another view of 
Wetland #18.            

 

 

 
PHOTO #: 73 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
downstream from the 
start of Ephemeral #7.                  

 

 

 
PHOTO #: 74 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing another 
view of Wetland #18.                  

 

 

 
PHOTO #: 75 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing the 
southern portion of 
Wetland #19.                

 

 

 
PHOTO #: 76 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west looking 
upstream on 
Ephemeral #7 before 
it flows into Castile 
Creek.                  

 

 

 
PHOTO #: 77 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east looking 
downstream on 
Ephemeral #7 as it 
flows into Castile 
Creek.                  

 

 

 
PHOTO #: 78 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
agricultural row crop 
field at this location.  
This portion of the 
field is at a higher 
elevation than the 
surrounding field.                

 

 

 
PHOTO #: 79 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25.                

 

 

 
PHOTO #: 80 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #25 and 
Wetland #30.  It 
should be noted that 
the drain pipe within 
the levees was 
plugged at the time of 
the photograph and it 
is likely that water 
levels are usually 
much lower at 
present.  This is the 
case throughout this 
entire field within the 
levees.                  

 

 

 
PHOTO #: 81 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing 
Wetland #25 in the 
foreground and 
Wetland #29 in the 
background.                  

 

 

 
PHOTO #: 82 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #25.                  

 

 

 
PHOTO #: 83 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #25.                

 

 

 
PHOTO #: 84 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25 and 
Wetland #29.                  

 

 

 
PHOTO #: 85 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #25 and 
Wetland #30.                  

 

 

 
PHOTO #: 86 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25.                

 

 

 
PHOTO #: 87 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #25 and 
Wetland #29.             

 

 

 
PHOTO #: 88 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25 and 
Wetland #29.             

 

 

 
PHOTO #: 89 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwestern portion 
of Wetland #31.                

 

 

 
PHOTO #: 90 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #32.                 

 

 

 
PHOTO #: 91 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
the Platte River as it 
flows onto the site.                

 

 

 
PHOTO #: 92 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
Platte River after if 
flows onto the site.                  

 

 

 
PHOTO #: 93 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #33.                  

 

 

 
PHOTO #: 94 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing another 
view of Wetland #25.                

 

 

 
PHOTO #: 95 

 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing where 
Wetland #25 connects 
to Wetland #32.                  

 

 

 
PHOTO #: 96 

 



PHOTO LOG 
 
 

DATE:  3/13/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
arm of Wetland #25 
at this location.                  

 

 

 
PHOTO #: 97 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#34.                  

 

 

 
PHOTO #: 98 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
western portion of 
Wetland #24.                  

 

 

 
PHOTO #: 99 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
the southern portion 
of Wetland #32.   

 

 

 
PHOTO #: 100 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
another view of 
Wetland #24.                

 

 

 
PHOTO #: 101 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#27.                

 

 

 
PHOTO #: 102 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #28.                  

 

 

 
PHOTO #: 103 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#21.                

 

 

 
PHOTO #: 104 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #22.                

 

 

 
PHOTO #: 105 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#26.                

 

 

 
PHOTO #: 106 

 



PHOTO LOG 
 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
north looking 
upstream on 
Ephemeral #8 and 
showing Wetland 
#25.                      

 

 

 
PHOTO #: 107 

 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
south looking 
downstream on 
Ephemeral #8.                      

 

 

 
PHOTO #: 108 

 



PHOTO LOG 
 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
south looking 
downstream on 
Ephemeral #8 and 
showing Wetland 
#23.                      

 

 

 
PHOTO #: 109 

 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
northwest showing 
the confluence of 
Ephemeral #8 and 
Ephemeral #9 at the 
drain pipe through the 
levee.                       

 

 

 
PHOTO #: 110 

 



PHOTO LOG 
 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
northeast looking 
upstream on 
Ephemeral #9.                      

 

 

 
PHOTO #: 111 

 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
west looking 
upstream on 
Ephemeral #9.                      

 

 

 
PHOTO #: 112 

 



PHOTO LOG 
 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
southeast looking 
downstream on 
Ephemeral #8 as it 
flows out of the levee 
drain pipe.  Note that 
at the time of the 
Photo the Platte River 
was up and the water 
seen in the channel is 
back water from the 
Platte River.                      

 

 

 
PHOTO #: 113 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
upland row crop field 
in the foreground and 
Wetland #23 in the 
background.                  

 

 

 
PHOTO #: 114 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #24.               

 

 

 
PHOTO #: 115 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#24.   

 

 

 
PHOTO #: 116 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing 
Wetland #24 and 
Ephemeral #9.                  

 

 

 
PHOTO #: 117 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#24 and Ephemeral 
#9.                  

 

 

 
PHOTO #: 118 

 



PHOTO LOG 
 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing Wetland 
#24.                

 

 

 
PHOTO #: 119 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing the 
upland agricultural 
row crop field.                

 

 

 
PHOTO #: 120 

 



PHOTO LOG 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
southwest showing 
Ephemeral #8 and 
Wetland #25.                

 

 

 
PHOTO #: 121 

 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
northeast Showing 
Ephemeral #8 and 
Wetland #25.               

 

 

 
PHOTO #: 122 

 
 



PHOTO LOG 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
east showing looking 
downstream from the 
start of Ephemeral #8 
and showing Wetland 
#25.               

 

 

 
PHOTO #: 123 

 
 

DATE:  8/28/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photograph facing 
west looking 
upstream from the 
start of Ephemeral #8 
and showing Wetland 
#25.  Note that there 
is no longer a 
channel.             

 

 

 
PHOTO #: 124 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing this 
Wetland #25 and 
Wetland #29.                

 

 

 
PHOTO #: 125 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing this 
Wetland #25 and 
Wetland #29.                

 

 

 
PHOTO #: 126 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing upland 
row crop field at this 
location.                  

 

 

 
PHOTO #: 127 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east showing the 
upland row crop field 
at this location.                  

 

 

 
PHOTO #: 128 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing the 
upland farm field 
which was planted 
with corn.                

 

 

 
PHOTO #: 129 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
west showing the 
upland agricultural 
field at this location.                

 

 

 
PHOTO #: 130 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southeast showing a 
Portion of Wetland 
#25.  This portion of 
the wetland appears 
to be a drainage ditch 
that was dug in order 
to drain the water the 
from the irrigation 
pad at this location.                  

 

 

 
PHOTO #: 131 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #25 at this 
location.                  

 

 

 
PHOTO #: 132 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25 at this 
location.                  

 

 

 
PHOTO #: 133 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
north showing 
Wetland #25 at this 
location.                  

 

 

 
PHOTO #: 134 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south showing 
Wetland #25 at this 
location.                  

 

 

 
PHOTO #: 135 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing a 
waterfall on 
Intermittent #1.  Note 
the water that is 
flowing over the fall.  
All of the water that 
is flow in Intermittent 
#1 at the time of this 
photograph was 
completely fed by 
ground water.   

 

 

 
PHOTO #: 136 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
downstream on 
Intermittent #1 as it 
flows into Castile 
Creek.              

 

 

 
PHOTO #: 137 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
south east showing 
the typical upland 
conditions and steep 
slopes of the forested 
area east of Castile 
Creek.                  

 

 

 
PHOTO #: 138 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
northeast showing the 
steep slopes of the 
row crop field at this 
location.                  

 

 

 
PHOTO #: 139 

 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
east looking upstream 
on Ephemeral #10 
before it flows into 
Castile Creek.                  

 

 

 
PHOTO #: 140 

 
 



PHOTO LOG 
 

DATE:  3/14/14  
SITE NAME:  CASTILE CREEK WETLAND & STREAM MITIGATION BANK TAKEN BY:  DD 

 
COMMENTS:  
 
Photograph facing 
southwest looking 
downstream on 
Ephemeral #10 as it 
flows into Castile 
Creek.                

 

 

 
PHOTO #: 141 

 



 
 

 

APPENDIX C 
 

OHIO RAPID ASSESSMENT METHOD FOR WETLANDS 
USER’S MANUAL & SCORING FORMS 
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�� ��������	��
�����
�����������������
��
������������������������
�������������	��������������
����
����������������������������������������
���	���� !�������"##�����$%%��������������
��	�%
���%����%������&�%��
������
���������������
��
������
������'���������	������������������
�����
�����������(��	��
�)�����&��*����+������'�,���
��
����������
�
����
	����
������������
�
����
�������&�������������������������������-	����&��	���

��

���./01234156789343:12#056;����������

�������&�������(
��������
�<��

��=>?3:19567:3@#A30B?#:8#;!�
�<�����������.CD6#:3ED87F#0AB?#BG!����

���
�
����
&
����.H83901B76#I#3431I#8G!�������������&���
������.J4B9B:9F#0B4#5?3KFB#BG!�����L���
���������������."K10B#B7@10M1:1B:BG!�����������

��������������N "##��LO�-	
���NP�$ ��� �P���
����
����
������������������!������&����!�����������
��������������
�����������"##�L������,�QRR��
��������

����������������������&����������
����������� S�����
�������	������
��
����*����-�T	����S
�����������������������������������<����
��
��
���������T	������L��
���PP�!���������&�����U�N�PP�����V��
	���������V������	����L��
���������������������
������	�
���T	������W�
����
������������������!�������
������

����
����������������������������
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�(�*+,-.�/0*+,1.2342-*5�-14*54�-5�637+*008-*+,975-1/*/�.3,�-3+40:,3+6;-<:/-+7/-03=3/�,-/7;-<761-*+,->�+1��� %$�����������?�@ABACCDEFGBHIJKLMNOPQRPPPSKPLTJPUJLVWOXPWPYJWLZW[[I\IVWLMO]PUJLVWOXPLTWLPTWKP̂_PONPKM]OM̀M[WOLPMÒVNUKPNaPNIL̀VNUKbPc_defgP[NhJaPǸPW[MXNYTMVM[P\NKKJKbPYWaLM[IVWaViPjklmnopqPKYYRbPe_PWLPVJWKLPNOJPǸPKYJ[MJKPVMKLJXPMOPrWsVJP̂MOPLTJPUJLVWOXbPWOXPt_PucvgP[NhJaPǸPLTJPMOhWKMhJPKYJ[MJKPVMKLJXPMOPrWsVJP̂wxynz{m|}{~}��o}~{�o{���{�p�}{���������{mz{�m{k}m��m��pqp�m��on{�}��mo~{�lm�{lmz{oy{z�no����mo�{�o��y�zy|{yp���y�z{mo~{zpkky|�z{m��~ykl����{qyzz}z�{km|���p�m|��{�YTW]OI\{zkk��{{�o{�l�y�{�ynz{m|}{|}����z{y��l}{��z�yoz�o�o{n�m��m��yo�{{{xynz{m|}{y��}o{z}km|m�}~{�|yq{��}oz�{�z}}{o}��{z}���yo�{yo{�l}{�mz�z{y�~���}|}o�}z{�o{�}n}�m��yo{y|{�m�}|{�l}q�z�|��{{�y�}�}|�{�o~|}mz{������{z�m�}z{�lm�{�l�z{z}km|m��yo{�zy��}o{~�����p��{mo~{�lm�{�o{�l�y{��{�z{�yqkypo~}~{��{�l}{�m��{�lm�{�l�y{n�m��}|��|}m�}~{�ynz{mo~{�}oz{m|}{m��l}{zyp�l}|o{��q��{y�{�l}�|{ y|�l{�q}|��mo{|mon}�{�l}�{m|}{zqm��{�o{�}|qz{y�{zp|�m�}{m|}m�{mo~{o}��l}|�ynz{y|{�}oz{m|}{|}k|}z}o�}~{�o{�l�y{��{�l}{���mzz���{��k}{y�{�yn{mo~{�}o{�ypo~{�p|�l}|{oy|�l{�o{¡��l�nmo�oy|�l}|o{��z�yoz�o�{y|{¡�oo}zy�m��o~|}mz{������{k�{��¢�{~}��o}z{m{�zklmnoypz{�yn�{mz{m{lm���m�{�lm�{������{~}�}�ykz{�o{mo{m|}m{�l}|}{~|m�omn}{�z{��y�£}~{mo~{�l}|}{�z{�����}{y|{oy{��|�p�m��yo{y�{�m�}|��¤�{�yo�m�oz{m{�YW]TOI\{~yq�om�}~{n|ypo~{�m�}|{�l��l{m��pqp�m�}z{�y{�y|q{m{qy|}{y|{�}zz�yo��opypz{qm��{���{lmz{m{zl|p���{�}n}�m��yo{~yq�om�}~{��{q}q�}|z{y�{�l}{¥|��m�}m}{mo~{ml}|�m�}ypz{�m�}|{k|�qm|���{~yq�om�}~{��{q}q�}|z{y�{�l}{��k}|m�}m}�{mo~{���{lmz{m{�m�}|{k��}��}}o{���{mo~{����{{¦�k��m����{�yn{�m�}|z{m|}{�|y�o{~p}{�y{�l}{m��pqp�m��yo{y�{y|nmo��qm�}|�m��{{�o{�l�y�{k�mo�{�yqqpo���}z{���l{�l}{m�y�}{�lm|m��}|�z���z{m|}{|}�}||}~{�y{mz{�YW]TOI\qm�z�{�}m�l}|�}m�{�ynz�{}|��m�}ypz{zl|p�{�ynz�{�mqm|m�£{�ynz�{mo~{qy|}{|}�}o����{yq�|y�|ykl���y{�}m£��{q�o}|y�|ykl��{z�mqkz����o{�yo�|mz��{�o~|}mz{������{k�{��¢�{~}��o}z{��}oz�{mz{m{lm���m������lm|m��}|�§}~{��{lm��on{���{|}�m���}��{��}m|{�m�}|{�yq�on{�|yq{mo{m|�}z�mo{zyp|�}{�l��lzp|�m�}z{mz{zk|�onz{y|{z}}kz�{�¤�{m{�}��{zk|�on�{�m��m|}ypz{zp�z�|m�}{�l��l{zpkky|�zq�o}|y�|ykl��{zk}��}z{y�{�YW]TOI\{{mo~{y�l}|{�|�ykl��}z{�l��l{~y{oy�{m��pqp�m�}{�y{�y|q{m�yo��opypz{qm��{���{�}n}�m��yo{~yq�om�}~{��{q}q�}|z{y�{�l}{��k}|m�}m}�{�yqkyz��m}��yzm�}m}{mo~{̈|mq�om}{©ªym�}m}«{���l{mkk|y��qm�}��{¤�¬{y�{�l}{�}n}�m��yo{qm~}{pk{y�zl|p�z�{pzpm���{�o��p~�on{­NLJOLMVVWP̀aILM[NKW�{mo~{���{�m�}|{k�{�}��}}o{���{mo~{����xynz{m|}{zk}�����m���{q}o��yo}~{�o{���{�p�}{���������{�o{�l}{}�mqk�}z{y�{�l}{��k}z{y�{�l}{�}��mo~z�lm�{qm�{�}{�m�}ny|�{�{�}��mo~z���{{xynz{m|}{y��}o{�m�}ny|�{�{�}��mo~z{�}�mpz}{�l}�{}�l����{l�nl�}�}�z{y�{��y~��}|z����{m|}{~�����p��{�y{q���nm�}�{m|}{l�nl��{z}oz����}{�y{~�z�p|�mo�}�{m|}{n}o}|m���{z�m|�}�y�l{|}n�yom���{mo~{z�m�}��~}�{mo~{pzpm���{lm�}{�l|}m�}o}~{y|{}o~mon}|}~{zk}��}z{k|}z}o��{{�JJ{����p�}{���������{km|mn|mklz{�x��¤�m�����{�x��¤����������{�x�����{�x�����{mo~{��������o{�l�y�{qyz�{y�{�l}{�ynz{k|}z}o�{k|�y|{�y{¥p|yk}mo{z}���}q}o�{lm�}{�}}o{~}z�|y�}~{y|{~}n|m~}~�{ÿ|~yo{���¢¢�{qmkz{z}�}|m�{�m|n}{�yn{�yqk�}�}z{�o{oy|�l}mz�{�̈}mpnm�{ªy|�mn}�{jpqq���{j�m|£�¦|pq�p��{�ypo��}z��{oy|�l��}o�|m�{�j}o}�m�{�|m��y|~�{¡y||y�{�ypo��}z��{mo~{zyp�l��}o�|m�{�l�y�®��£�on�{̄m�|��}�~�{ª}||�{�ypo��}z��{{¦l}{k�mo�{mo~{mo�qm�{zk}��}z{k|}z}o�{�o{�l�y{�ynz{m|}{y��}o{m�{�l}zyp�l}|��{��q��z{y�{�l}�|{~�z�|��p��yo{mo~{|}k|}z}o�{�qky|�mo�{|}z}|�y�|z{y�{n}o}���{~��}|z����
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���� !!"#$%&'()!�*+!!,-$.*/$!0#11$.!2'3&4�56789:;8<=7<6>;>86?89:@>8A=;>9@6BC8DE=??;7F8G;HB>8B6BIHB9:76<6J;B@K8LHBM>KH<;8?;H9=7;>8N:@K:8:HO;89:;KH<HE@L@9P86?8<769;K9@BJ89:;8E@6L6J@KHLC8<:P>@KHLC8HBMQ678K:;G@KHL8@B9;J7@9P86?89:;8N;9LHBM8?76G8;??;K9>86?:=GHB8HK9@O@9PR88SP<@KHLLPC8H8E=??;78K6=LM8E;8?67;>9;M8678>:7=EEP8GH7J@BC8<7H@7@;C8>97;HG>8678LHT;>C86LM?@;LM>C8HBM8@B8K;79H@B8@B>9HBK;>8G67;8GHBHJ;M8LHBM>KH<;>8L@T;8G;HM6N>8678:HP8?@;LM>R8888UB9;B>@O;:=GHB8LHBM8=>;>8>:6=LM8B698E;8K6=B9;M8H>8E=??;7>R88S:;>;8@BKL=M;8HK9@O;8HJ7@K=L9=7HL876N8K76<<@BJC?;BK;M8678=B?;BK;M8<H>9=7;>C8<HO;M8H7;H>C8:6=>@BJ8M;O;L6<G;B9>C8J6L?8K6=7>;>C8G6N;M8678:@J:LPGHBHJ;M8<H7TLHBMC88G@B@BJ8678K6B>97=K9@6B8>@9;>C8;9KR88V8K6G<7;:;B>@O;8L@>98@>8B698<76<6>;M8@B89:@>GHB=HLR88S:;8T;P8K6BK;<98@>8N:;9:;789:;8E=??;78H7;HC8N:H9;O;78@98@>C8WXYZ[\]Ŷ8968<769;K989:;8N;9LHBM8?76GM;J7HMH9@6BRUB867M;78968KHLK=LH9;89:;8HO;7HJ;8E=??;78N@M9:C8;>9@GH9;89:;8N@M9:86?8E=??;786B8;HK:8>@M;86?89:;8N;9LHBM896H8GH_@G=G86?8̀aG8HBM8M@O@M;8EP89:;8B=GE;786?8>@M;>C8;RJR89:;8HO;7HJ;8E=??;78N@M9:86?8H8N;9LHBM8N@9:E=??;7>86?88baaGC8̀aGC8aG8HBM8aG8N6=LM8E;8KHLK=LH9;M8H>8?6LL6N>c88HEN8dèa8f8̀a8f8a8f8agQh8d8ìR88jkkl5@J=7;8mR8S:;8N;9LHBM8@B85@J=7;8m8N6=LM8>K67;8h<6@B9>8?678n=;>9@6B8iHR88V8N;9LHBM8N@9:E=??;7>8J7;H9;789:HB8̀aG86B8HLL8>@M;>N6=LM8:HO;8HB8HENòaG8HBM8N6=LM>K67;8p8<6@B9>R8S:@>8<76K;M=7;8N67T>8N;LL8N@9:8>GHLL;7N;9LHBM>R885678O;7P8LH7J;8N;9LHBM>867N;9LHBM>8N@9:8=B=>=HL8>:H<;>89:;7;8GHPE;8G=L9@<L;8q>@M;>q8HBM8@98GHP8E;8M@??@K=L9968G;H>=7;C8M;9;7G@B;C86786E9H@B8HKK;>>968HLL86?89:;8>@M;>86?89:;8N;9LHBMR88UB89:@>>@9=H9@6BC89:;8rH9;78GHP8K6B>@M;789:@>A=;>9@6B8968<76O@M;8H8E=??;78K6B9@B==G?76G8O;7P8BH776N8968N@M;8HBM8H>>@JB89:;<6@B9>8H>>6K@H9;M8N@9:89:;8G6>9H<<76<7@H9;8KH9;J67PR�����!!"#$%&'()!�s+!!t)&$)%'&u!(1v.$3(w')*)&!x#..(#)3')/!y*)3z%${%|�!UB867M;78968HB>N;789:@>8A=;>9@6BC89:;8rH9;78>:6=LM8;OHL=H9;89:;8@B9;B>@9P86?89:;8<7;M6G@BHB98LHBM8=>;>8@B9:;8H7;H>86=9>@M;89:;8N;9LHBM8HBM8E;P6BM89:;8N;9LHBM}>8E=??;78~6B;C8@R;R8G67;89:HB8̀aG8ebmh8?9g8@?89:;N;9LHBM8:H>8E=??;7>8J7;H9;789:HB8̀aG86B8HLL8>@M;>R88S:;8A=;>9@6B>8?67G8H8K6B9@B==G8?76G8G6>98@B9;B>@O;968L;H>98@B9;B>@O;8LHBM8=>;>R888UB8GHBP8@B>9HBK;>C89:;8rH9;78N@LL8B;;M8968DM6=EL;8K:;KTF8HBM8HO;7HJ;89:;>K67;R88S:@>8A=;>9@6B8H>T>89:;8rH9;78968J;B;7HLLP8K:H7HK9;7@~;89:;89P<;86?8LHBM8=>;>89:H98H7;8G6>9K6GG6B8@B89:;8@GG;M@H9;8O@K@B@9P86?89:;8N;9LHBMR888�;O;7HL8;_HG<L;>8H7;86??;7;M8968H@M8@B8HB>N;7@BJ89:@>A=;>9@6BR������kl�R88�;9LHBM8@>8H8M;;<8e�aKGgC8LH7J;LP8=BO;J;9H9;M8e;_K;<98?6789:;8KHB6<P897;;>8HE6O;8@9g8O;7BHL<66LC8L6KH9;M8;B9@7;LP8N@9:@B8H8LH7J;C8K6B9@J=6=>8<H9K:86?8>;K6BM8J76N9:8?67;>9R88�<LHBM8?67;>98;_9;BM>?76G8baa8968�aaG86B8HLL8>@M;>86?89:;8N;9LHBMR88�=9>@M;86?89:;8?67;>9C89:;8LHBM8=>;8@>8HJ7@K=L9=7HL876NK76<<@BJR88�K67;c889:;8N;9LHBM8@>8;B9@7;LP8>=776=BM;M8EP8>;K6BM8J76N9:8?67;>98HBM8>:6=LM87;K;@O;8H8>K67;6?8pR



���������	
�		��
������������������������������������������ !����"#������!��#����������$#�����%��������##����#!������&	&'�	�()�	*+����������!#�����#������!��#"���!#�����#����"#����,��-�������#"�����"#�������������������������!���������#��!�#�����,��
���$#�������#"������!��#����� ������"�#.�����!����������������������#���������!��������"����,��/!#��0������1�������#�����#�$���!��!2�3������#�4��5%�����3����4��6%������������������!#�������576%89:;,�������	<���
��������������������������������������.�������.������#!������������"�##�������#"���/����/!���!�1����,��=�.������"#�����������������!#����#�������>�!�����#�#��������#"������������?�#������#��������������"��!������������@#��0�$#���������#"������������������"#�����������������!#����#�%,��/!#��0�����1�������#�����#�$���!��!2�3������#�4�����3.#�������������4�������������������!#������57A%89:B,���������	C,��
�������������������#���������������#����!�������.����,��-��#��������������������������#$�""�����������..�����������>�!�����#��!������#��!�#�����,��-������#������������������������������������#������$��������"���#��"����,��/!#��0������1�������#�����#�$���!��!2�3.#�������������4��A%����3����4��6%�������������������!#������A76%89:9,�������	D���
������������������������#����$���#�$�������.�������"#�������.������,��
�������������$���!����$�����.������������#��������#��,��
���������������.�������#��#������!#�����#����"#�����#�#�����������3����$$�4�#���"��������#$�$���E6F�������#��%�#��9�������������������#�#��!�����!#���!�����#��#�����$���#�$�������.��#������"#����������$����������������"�#.������#�������������$����9F��#�BF.�����������������"#�����������,��GH*I�0������1�������#�����#�$���!��!2�J������#�J�����J�#�J�����������������!#������57B%89:K,LMNOOPQRSTUONVOOWXYSZ[Z\XM3]̂(I*�*)̂	_̀	�I*a�a�̂	&'�	̀_b)��	�*̀&	_��*I&�b&	(�&�I�_b�b&	+*I	&'�	�̀&�a�_̀'��b&	�b(	��_b&�b�bH�	*+�̀�H_+_H	&̂��̀	*+	c�&��b(̀	�b(	c�&��b(	�I*H�̀ �̀̀,4���d���!������e#������2��6ffK���,BB�������!��������#�������%,��
�����AFg�#"������#�����#������#���$����������-1=d�h������������1���������������������d����!A,��
����.����!���2������1������#���������������������i��������$�����������#����#�����������#�#��!!#���!�������#"��������������#�#��������"�!��������������"��������������������#����!�������������i�����#�#�������$������������$����.���������$��!��,��
���"��!��#��������������#"��������!������������i������#�#��������#����#��������������!�����������������$#����.���!���������� ���!��������������j�����#��,�OO
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�	������	������������� !��"#� ��$ �" $��%�& '(�$�)�(�$ �'*!'"$"# '+ *'�# ,$#��"- �'**�"%#%$�.  /"��$��$� �"--$��$��$� %" #0$ -%)$��%#&1 0'�%2'"#�� �"- )$�#%��� �'*!�$3%#&1 �"- �(�"-�"�$ '+ !��"# �!$�%$� ��$ ,$���'��$��#$- ,%#0 -%�#��(�"�$� #' ,$#��"-�.  455 6$""$��& $# ��. 7889� �"- 7889(: ;��< $# ��. =>>>.  ?��' %"���-$- %" #0%� *$#�%� ��$ !0&�%��� 0�(%#�# �##�%(�#$� �%<$ �#�"-%"@ -$�- #�$$�1 0�**'�<�1 �"-�'���$ ,''-& -$(�%� �%"�$ #0$�$ ��$ ��#%*�#$�& !��"#A!�'-��$- �##�%(�#$�.B�$�� '+ $���%$� )$��%'"� '+ #0$ CD?; �0'��- +%"- #0%� ;$#�%� #' ($ +�*%�%��.  455E5FGF1 H�$�#%'"� =1 I1 J1K1 L1 9$1 �"- 9+ '+ CD?; ). J.7.M0$ *'�# %*!'�#�"# -%++$�$"�$  %" ). K.> %� #0$ ��$ '+ � N�')$� ����$O,0%�0 �$P�%�$� #0$ D�#$� #' $)����#$ #0$ P���%#& '+ #0$ !��"# �'**�"%#%$� �"- !0&�%��� 0�(%#�#� !�$�$"# %"#0$ ,$#��"-.    M0%� ����$ %� -%�����$- %" -$#�%� ($�', %" H�$�#%'"� Q� �"- Q-.RSTSUVVWXYZ[\]̂VT_̀VVaY[b_̂cVdb_̂[Ve]ffX̂\[\YZSM0%� P�$�#%'" ��<� #0$ D�#$� #' %-$"#%+& ��� '+ #0$ !��"# �'**�"%#%$� !�$�$"# ,%#0%" #0$ ,$#��"- ($%"@$)����#$-.  g%3 �'**�"%#%$� ��$ %-$"#%+%$-h �P��#%� ($-1 $*$�@$"#1 �0��(1 +'�$�#$-1 *�-+��#�1 �"- '!$",�#$� i,%#0 *�-+��#� �"- '!$" ,�#$� ($%"@ "'#�(�$ +'� #0$%� ')$���� jklm '+ )$@$#�#%'"n. ?� %" ��� !�$)%'��)$��%'"� '+ #0$ CD?;1 #' ($ �'�"#$- #',��-� #0$ ��'�$1 � )$@$#�#%'" �'**�"%#& *��# �')$� � *%"%*�*�'"#%@�'�� ��$� ,%#0%" #0$ ,$#��"-.  M0%� ��$� %� �$# �# >.7 0$�#��$� '� 7>>>*= i>.=JL7 ���$�n/*!'�#�"#�&1 ,0$" $)����#%"@ #0$ !�$�$"�$ '� �(�$"�$ '+ � !��"# �'**�"%#&1 #0$ D�#$� *��# �'"�%-$��%*��#�"$'���& %#� 0'�%2'"#�� �"- )$�#%��� -%�#�%(�#%'".  6'� $3�*!�$1 � #&!%��� C0%' *���0 ,%�� '+#$" 0�)$0'�%2'"#���& -%�!$��$- 2'"$� '+ )$@$#�#%'"h  $*$�@$"# #' �P��#%� ($- #' '!$" ,�#$�.  o',$)$�1)$@$#�#%'" �'**�"%#%$� ��" ���' ($ )$�#%����& �#��#%+%$-h  � +'�$�#$- ,$#��"- *�& 0�)$ � N+'�$�#�'**�"%#&O �'*!'�$- '+ #�$$�1 ,%#0 (�##'"(��0 i� �0��( �����n �"- � �%�0 �$-@$ 0$�(��$'�� ��&$� i�"$*$�@$"# �����n.M0$ -$+%"%#%'"� +'� #0$ )$@$#�#%'" �����$� �%�#$- %" #0$ CD?; ). K.> ��$ ���@$�& (��$- '" #0$ )$@$#�#%'"�����%+%��#%'" ��0$*$ '�#�%"$- %" p',��-%" $# ��. i78L8n.  qrsrtrtuuvwxyz{|u}~�u��y��rM0$ N�P��#%� ($-O )$@$#�#%'" �'**�"%#& %"���-$�E,$#��"-� '� ��$�� '+ ,$#��"-� -'*%"�#$- (& !��"#�#0�# @�', !�%"�%!���& '" '� ($�', #0$ ���+��$ '+ #0$ ,�#$� +'� *'�# '+ #0$ @�',%"@ �$��'" %" *'�# &$���.  M0$ *'�# �'**'" #&!$� '+ !��"#� +'�"- %" ?P��#%� ($- 0�(%#�#� %" C0%' ��$ ,�#$� �$�$�& i�kjj���5��kk�5��lk�k��E!'"-,$$- i���k��G5���E�!!F��E��k�k �!!.E�k�k�E�!!.�E,�#$� *%�+'%� i��������jj��E�!!F��,�#$�,$$- i�j��5kE�!!.n�E�''"#�%� i�5�k�����jj��E�!!.��E,�#$� �%�%$� i�����k5kE�!!F��E�!�##$�-'�<i����k� �!!.��E,�#$�A��! i�k���l�j��E�jk�5jjk���E�"- �FEj��G����������E*$�*�%- ,$$- i����5����klk�kj������n �"- (��--$�,'�# i����l�jk��kE�!!.n FEE6�'�#%"@ �P��#%� �!$�%$� �%<$ -��<,$$- i�5��kE�!!F�4�����5jkE�!!F��E,�#$�*$�� i��j���kE�!!F��E��ll�k �!.1 �"- ��ll��lk���� �!. ��$ $3���-$- +�'* #0$-$+%"%#%'" '+ N�P��#%� ($-O +'� #0$ !��!'�$� '+ CD?; ). K.>1 ��#0'�@0 p',��-%" $# ��. i78L8n %"���-$�#0$* %" #0$%� �����%+%��#%'"./" *'�# %"�#�"�$�1 �P��#%� ($-� ,%�� '���� �� � -%�#%"�# 2'"$ '� �%"@ %" #0$ ,$#��"-: 0',$)$�1 '����%'"���&�P��#%� ($-� ��" '���� �� �" N�"-$��#'�&O ($�', �0��(� '� #�$$�.  6'� $3�*!�$1 ,�#$���! i�k���l�j���jk�5jjk���n '+#$" @�',� %" �%�0 ($-� %" %"�"-�#$- !''�� '+ +'�$�#$- ,$#��"-� �"- (�##'"(��0 �,�*!�.  /"#0%� �%#��#%'"1 #0$ D�#$� �0'��- �'"�%-$� #0$ �P��#%� ($- �'**�"%#& #' ($ !�$�$"# $)$" #0'�@0 %# '������"-$� � N��"'!&O '+ �0��(� '� #�$$�.
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OHIO RAPID ASSESSMENT METHOD FOR WETLANDS 
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���(�B�)
��&��'(:�)��)�(�+�'�'$���5�'�''���B���)��46�(�)����&�����0T1 ���(�
��)��'$������)�'��'���B��
��$��
6�(�)����0V1 a���B��
����)��(�+�'�'��$�+��'�'���5�����B��������'Y+�(6�(�)����&���4�0Q1 ������������'�''���B���'(:�)�(�
��)��'$������)�'��'���B��
��8�4�0-1 ���$�'���
������)�
�'�Y��'(�
��$��
�(�B�)
��&�+�(�)�������a�'��0.1 ���+�(�)����&�����Y�������'�)���&4:���)�
�'$���5�)�)�O$*��#�B�)�����5��'B�
�B�����'�
*��>�5�) �����)����'�(��)��'(�'��)�(�
�����b�����-�3>R6���'��5�)+�5�)���
�*��R(( R��)�(�+�'�'$���5�'���B��
��$��
Y�4����'�''���B��
�������)�(�(�$�����'�
�5�)�$�B�)��� ����'(:�)�(�
��)��'$������)�'��'���B��
�����
�'���)�B�)�����&9,��'
�B��cU7d�$�B�)�0;71 �����
�'�Y��'(������
���(�B�)
��&��'(��5��'Y�����'�����4�&
Y6�(�)����Q7;U7d�$�B�)�0;V1 ��������)�
�'$���5�)�)�Y���)����'�(Y��)��'(�'��)�(�
��=��)
��7;Q7d�$�B�)�0;-1a��)�&���
�'��S7d�$�B�)�0.1 �G"̂�����!"�e��!� �����M��		�_G����KR�
�'��0-1 R�
�'���S.*-���0.*QTU��$)�
1.O(*��6�$)������)���&*�� 8�4�.*-����S-���0.*QTU����Q*TU��$)�
1-=$�)�������)�
�'���
�'��.����V�
$���* 6�(�)�����-����ST���0Q*TU����f*gg��$)�
1QP�������(���++�$%
:��

�$%
 �̀���T���0f*gg��$)�
1��)�+�)�V#��)
��4��(&�(��)�
�c-7$+�0O�'1=��'(�'��(��(�cQ7$+�0-.�'1�(�� ����E�E�EI���JK�MEN��������R+������'��)��(�'������
 R�
�'��. <)�
�'��B�)&�
+�����+��'�
��)��5�+�)��$�++�'- ����5�+�)��'���X�����&<)�
�'���'�+�(�)�����+��'�
Y�����'����5������
�Q ���X�����&��)��'�
+�����+��'�
��5������
��X�����&<)�
�'���'�+�(�)�����)��)����)��+��'�
V ����'(��5������
��X�����&h�i]��jejik�F�l�mnn���	
>�5�)��������+�
��)�$�'��3>R6�=$�)��#����)����'�>���)��5�)�����
$�)�'����)��%���'�
����4��'�4����'(�$�����)��
��������5����4�'���(()�

o������o::444*���*
����*��*�
:(
4:T.-:T.-*��+�e�i��N����n�p���"�pE�F�_G�!������N������!I��
��)�B�
�(�-�2��)��)&�Q..-�qq+r rstrrrurtrrvwvw vs sxyz{|}~��y������}|}�z|}����z������|~z����s���s���tr �z|������{ ��������trs�uvs



�������������	
���������� 
������������������������	���
������������� !����"���"�#�"�� $�����%�&�'(���"�)"*�+�,��& -./�"�%���0-1/&12"3�0+�,��31.����4./�"�%���05/&5����41/&12"3�0.�,��35/����41.�"�%���06����45/&52"3�06�,��37����45/�"�%���05&1����462"3�07�,��3/&7����47�"�%���0/&51����45&12"3�01,��3/&5����4/&7�"�%���0/&/6����4/&512"3�05�,�34/&5�"�%���0/&/62"3�0/�,��3
������8���9:�����;<==��	�����	<��><����?������<	��1"&��@"��'�"���"A�%"$��('BB�%�C #�2&������������D�����"�#�"�� $�����%�&��E������#�'(����2��F&�'(���"�)"*�56�,��& GHEI&��J'BB�%��"A�%"$��./)�05+6B�3��%�)�%��"%�'�#�C���"�#�,�% )���%�0K3LIEHML&��J'BB�%��"A�%"$��1.)����4./)�0N1����45+6B�3�"%�'�#�C���"�#�,�% )���%�063OPQQRG&��J'BB�%��"A�%"$��5/)�����41.)�071B�����4N1B�3�"%�'�#�C���"�#�,�% )���%�053SIQT�OPQQRG&��J'BB�%��"A�%"$��45/)�0471B�3�"%�'�#�C���"�#�,�% )���%�0/31(&��H����� �D��B��'%%�'�# �$��"�#�'��&���������������%�#�'(����2��F�"�#�"A�%"$�&SIQT�URG&��1�#�$%�C�2��%���#�%�B�%���V�,%" % �V��"A"��"2V�C �#� B��"%�"V����&�0K3URG&��R�#�B ��#�0-5/�D�"%�3V��2%'(�"�#V�D�'�$������#�$%�C�2�B�%���&�0.3LREIQPWIUT�XHYX&��Q�� #��� "�V�B����#�,"��'%�V�,"%FV������%A"� ���� ��"$�V���C�B"���C�B ��#&�073XHYX&��M%("�V� �#'��% "�V��,���,"��'%�V�%�C��%�,, �$V�) � �$V������%'�� ��&�053
������Z���[\��>�>?\� 7(&��@������ A �D&�����%��"����2"��",,�D&7"&����'%�����B�G"��%&�����%��"����2"��",,�D&�'(���"�)"*�7/�,��& 5//�D�"%�B���#,�" ��053X $2�,X�$%�'�#C"��%�0.3 J��C������%�")]�"F��"�#���2�%�2')"��'���053R�2�%�$%�'�#C"��%�073 "̂%���B�C���"�#]',�"�#�0�&$&�B�%���3V���),��*�053%̂�� , �"� ���053 "̂%���B�% ,"% "���%�',�"�#���%% #�%�053��"���"�]H���%) �������'%B"���C"��%�073 7#&��E'%"� ��� �'�#"� ��]�"�'%"� ��&�����%�������%�#(���2��F&�̂%��� "���'%B"���C"��%�0�"F���%���%�")3�0.3 ��) _����,�%)"�����D� �'�#"��#]�"�'%"��#�0637�&��L"* )')�C"��%�#�,�2&������������D�����"�#�"�� $�����%�& Q�$'�"%�D� �'�#"��#]�"�'%"��#�073-/&K�01K&+ �3�073 ��"���"��D� �'�#"��#�013/&6����/&K)�05.&K����1K&+ �3�013 ��"���"��D��"�'%"��#� ��',,�%�7/�)�051 �3�0534/&6)�045.&K �3�0537�&��L�# B �"� ��������"�'%"��2D#%���$ ��%�$ )�&�����%�������%�#�'(����2��F�"�#�"A�%"$�&��@2��F�"���# ��'%("������(��%A�#O�����%������",,"%����0513 ,� �����'%���0������%)C"��%3# ��2Q���A�%�#�0K3 B �� �$]$%"# �$� ��Q���A�% �$�073 %�"#�(�#]QQ��%"�F# F�Q�������%����%���A�%D�053 #%�#$ �$C� % ��2�%̀`̀`̀`̀`̀`̀`̀`̀`̀`̀`̀���%)C"��%� �,'�
������a���[�;�������������>��������b��>:c����6"&���'(��%"���# ��'%("���&�����%�������%�#�'(����2��F�"�#�"A�%"$�&�'(���"�)"*�1/�,��& O�����%������",,"%����063Q���A�%�#�073Q���A�% �$�013Q�������%����%���A�%D�0536(&��X"( �"��#�A���,)���&������������D�����"�#�"�� $�����%�&I*��������0K3S�%D�$��#�0+3Y��#�0.3L�#�%"���D�$��#�063d" %�073�̂�%����B" %�013�̂�%�0536�&��X"( �"��"���%"� ��&�����%�������%�#�'(����2��F�"�#�"A�%"$�&��@2��F�"���# ��'%("������(��%A�#O�����%������",,"%����0e3 �2%'(]�",� �$�%�)�A"�)�C �$Q���A�%�#�0+3 2�%("���'�]"f'"� ��(�#�%�)�A"�$%"! �$Q���A�% �$�073 ��# )���"� �����"%�'�� �$Q�������%����%���A�%D�053 #%�#$ �$������ A���'�� �$ B"%) �$C��#D�#�(% ��%�)�A"� �'�% ������% �2)�����* ��,���'�"����'(���"���2 ��,"$�g��
�b��h�i�j�����j>�c�k<��������b�������?�"���%�A ��#�5�d�(%'"%D�1//5�ll) mnopqrstuvww xyztp{|p}~��}}� ����{}��{ w���{�{ www�nvo��tp�utt�pm�o�sno�rzp�nz��p�to�nz�vp�}�p�p}}www wwww www w�{�{



�������������	
����������
�����������
������������������������ ����!"	�#��$%��������������&��'(�
$�)���
��'(�$���(*
�������+�,�-.���
* /���0-.12�'�0-.13�(��)�4���5�)�
��0-.16���)��5�)�
��(�4����'(�0718�%��9)���$��
���:�)�����)&�4����'(;�')�
�)�$��(��&()����&�0-.18�%��9)���$��
���:�)�����)&�4����'(;)�
�)�$��(��&()����&�0718�%��<���'�=�'(�<)��)��
�03�%�3��'�'�
1�0-.1>���$��?���<)��)�
�0-.1@'�4'��$$�))�'$��
����:5�(�)�����)����'�(��)��'(�'��)�(�
��$��
�0-.1=��'�5�$�'��+��)���)&�
�'���)(:4���)�5�4�����������)��
����0-.1#�����)&�-�?����'(*��=���A��
���'�-�A��������B��>���'��0;-.1�������C���D��!���EFFG!����	H��!���	���	�E!H�F���E�E�EI���JK�L�I�����E!�MEFFG!��K�MEN��������O�*��?����'(�P��������'�#�++�'����
*
�������+�,�Q.���
* R�
�'���)�$�+�)�
�
�S.*-���0.*QTU-��$)�
1�$�'������
��)��.=$�)�������)�
�'���
�'��.����V�
$���* <)�
�'���'(������)�$�+�)�
�
�
+������)���5�4����'(W
-RX����$���( ���B��������'��'(��
��5�+�(�)����X�����&Y��)�$�+�)�
�
���9+�)��'� ���
��'�5�$�'����)�������
��5���4�X�����&=�)�� <)�
�'���'(������)�$�+�)�
�
�
��'�5�$�'����)���5�4����'(W
�Q2�)�
� ���B��������'��'(��
��5�+�(�)����X�����&��)�$�+�)�
�
���
+����6�(5���
 �����)���'(��
��5������X�����&3��'�4���) <)�
�'���'(�$�+�)�
�
�
��'�5�$�'����)�Y��)�+�)�Y��5�4����'(W
V3���)ZZZZZZZZZZZZZZZZZZ ���B��������'��'(��
��5������X�����&O�*����)�[�'����0���'�B��41�\'��)
��)
��'*��=���$���'�&��'�* ]������N����	������E!�Ê�L�I�����E!�_G����K�̀���071 8�4�
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