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proposed restoration activities may address requirements of multiple regulatory programs 
and authorities for the same activity.  
 
To the extent that specific language in this document changes, modifies, or deletes terms 
and conditions contained in those documents that are incorporated into the Mitigation 
Banking Instrument by reference, and that are not legally binding, the specific language 
within the Mitigation Banking Instrument shall be controlling. 
 
C. Site Ownership    
 
Swallow Tail, LLC owns approximately 92.46 acres of land, including the water rights, in 
unincorporated Cass County, Missouri for which the Sponsor has developed a preliminary 
mitigation plan to establish, enhance, and maintain wetlands and riparian corridors.  The 
Bank will constitute 87.00 acres of this property, and the remaining acres consist of the 
Third-Party Mitigation Area for USACE Permit # 2006-2757, a portion of Camp Branch 
and Clear Creek, and road rights of way.   
 
There are no short-term or long-term plans to transfer title of the property to another party.  
It is the intention of the Sponsor to maintain the property in perpetuity as highly 
functioning habitat in accordance with the terms of the long-term management plan and 
the conservation easement.  The conservation easement shall restrict any development of 
the site in perpetuity and shall stay with the property in the instance that the title to the 
property is transferred to another party.   
 
Routine maintenance of the Bank property will continue for fifteen (15) years after the 
substantial completion of Bank construction or until all credits are released (unless the 
remaining credits are indefinitely suspended or removed), whichever is later, at which 
point the ecosystems on the property will be self-sustaining and self-regulating.   
 
D. Sponsor Qualifications  
 
Services related to project planning and design as well as construction oversight and 
monitoring of the Bank will be contracted to the scientists and engineers at Terra 
Technologies, Inc. (Terra Technologies) under contract to the Sponsor.  Terra 
Technologies is an environmental engineering company with offices in Leawood, Kansas 
and St. Louis, Missouri.   The firm has significant experience with compensatory 
mitigation projects with approximately 600 successful mitigation sites in Kansas and 
Missouri since the company’s founding in 1992.  Additionally Terra Technologies has 
extensive expertise in the planning, design and construction of large-scale wetland and 
stream mitigation projects as the firm has designed and overseen construction of two 
approved and six proposed wetland and stream mitigation banks totaling over 1,000 acres 
with six additional proposed mitigation bank sites that have not yet been constructed.  
Project examples and additional information regarding Terra Technologies’ qualifications 
are included in Appendix F. 
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E. Legal Responsibilities 
  
Once a Department of the Army permit applicant has purchased credits from the Sponsor 
and the Corps has recorded the purchase of those credits from the Bank as satisfying all or 
a portion of the mitigation responsibilities of the permit applicant, the legal 
responsibilities for providing compensatory mitigation for any project impacts to 
jurisdictional waters of the U.S. is transferred from the permit applicant to the Sponsor. 
 
 
II.  WATERSHED APPROACH  
 
A. Watershed Boundary   
 
The Sponsor has used a watershed selection process as part of the siting of this Bank in 
order to maintain and improve the quality and quantity of aquatic resources within the 
Bank’s geographical service area.  Through the establishment and use of this mitigation 
bank the Sponsor seeks to provide a wide variety of landscape, resource and habitat types 
to create, enhance, restore and protect aquatic resource functions to improve water quality 
and wildlife habitat within the Bank’s watershed. 
 
The watershed boundary considered by the Sponsor in the location and establishment of 
the Bank is the Central Plains/Osage/South Grand Ecological Drainage Unit (EDU) in 
Missouri.  This watershed boundary is also the service area of the Bank.  This EDU 
consists of the watershed of the South Grand River and almost all of the watershed of the 
Osage River upstream of the Harry S. Truman Dam in western Missouri.   
 
Camp Branch is a part of the Big Creek watershed, which is in the HUC 8 10290108 
watershed.  It is a fifth order stream with a total watershed area of 66.8 square miles.  It 
has a total length of 26.5 miles and is a perennial stream for 23.1 miles of that length.  
Camp Branch flows into Big Creek southeast of the property near Latour, Missouri. Big 
Creek is a primary tributary of the South Grand River, and the confluence of the two 
streams is approximately 14 river miles upstream of Truman Reservoir (MDC, 2004). 
According to the Natural Resources Conservation Service (NRCS), land use in the Camp 
Branch basin is primarily cropland, grassland and deciduous forest.  The majority of the 
watershed is made up of large continuous plains with little slope. Steeper slopes are 
located near the town of Tightwad and Harry S. Truman Reservoir (NRCS, n.d.).  
 
The South Grand River was historically a primary tributary of the Osage River. They are 
now joined at Truman Reservoir.  The South Grand Watershed (Hydrologic Unit 
10290108) is a 2,060 square mile watershed in western Missouri (1.5% of the watershed is 
in Kansas). The watershed originates in the southeastern portion of the rapidly developing 
Kansas City metropolitan area. The lower portion of the watershed is predominantly rural. 
The watershed consists of somewhat rolling topography with a significant amount of level 
plains. A substantial amount of the drainage for Harry S Truman Reservoir comes from 
the South Grand River watershed. The majority of the land within the watershed is 
privately owned, with only 6.8 percent of the property being public (NRCS, n.d.).   



Final Mitigation Banking Instrument                                                                Camp Branch Wetland & Stream Mitigation Bank 
 

       
        Swallow Tail, LLC                                                                                 March 2011 
        

4

 
According to the NRCS, land use within the watershed is 15.54% forest, 3.63% wetlands, 
43.15% grasslands, 31.07% cropland, 4.79% urban land and impervious surface, and 
1.68% water (NRCS, n.d.). Several state or federal special projects addressing agricultural 
non-point pollution have been undertaken in the South Grand/Big Creek watershed, but 
none in the Camp Branch watershed (MDC, 2004).  
 
Mead’s milkweed (Asclepias meadii) is listed as federally threatened and state endangered 
within Cass County, Missouri.  No aquatic species are listed for Cass County (FWS, 
2008). 
 
B. Historic and Current Wetland and Wildlife Habitat Loss  
 
Since European settlement, there has been significant and widespread alteration and 
destruction of wetland and stream habitats throughout Missouri.  Approximately 87% of 
Missouri’s original 4.8 million acres of wetlands have been lost over the past 200 years as 
a result of conversion to agriculture, levee construction, river management and navigation 
programs, urban development activities and other actions (Dahl, 1990).  Historic 
channelization and impoundment of the South Grand River and its tributaries, along with 
the construction of levees that opened up large floodplain areas for agricultural 
development, resulted in massive losses of wetland and wildlife habitats within the 
watershed. Other causes of historic wetland and wildlife habitat loss within the Bank’s 
watershed are attributed to significant urbanization within the upper portion of the 
watershed, conversion to agriculture, and sedimentation caused by detrimental land use 
practices.   
 
Current land use trends include rapid urbanization and development. The Bank’s 
watershed contains one rapidly growing urban area along with several small towns.  It is 
estimated that Cass County, part of the Kansas City metropolitan area, grew in population 
by 22% (USCB, 2010a) between 2000 and 2009 in comparison to the Missouri average of 
7%.  The development within the Kansas City metropolitan area, as well as at all other 
locations within the watershed has undoubtedly had an impact on the extent and quality of 
wetlands and wildlife habitat.   
 
C. Water Quality Issues   
 
Camp Branch is listed on the 2006 Missouri Water Quality Report (305(b) report) in 
Table 17 as a “Potentially Impaired Classified Water.”  This list is for those waters for 
which there is some indication that an impairment to a designated use may exist, but the 
current data doesn’t meet the data requirements in the Missouri 303(d) Listing 
Methodology.  Further monitoring will be necessary to determine whether or not the 
impairment actually exists.  Camp Branch is listed for “Habitat Degradation” resulting 
from “Rural Non-point Source Pollution” (MDNR, 2006).  While not specified in this 
report, rural non-point source pollution usually consists of sediment in the stream 
resulting in reduced habitat for aquatic organisms.  Camp Branch is not on the 2010 
303(d) List. Waterbodies within the South Grand River watershed that are on the 2010 
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Clean Water Act Section 303(d) list of impaired waters include the following (MDNR, 
2010): 
 

• Tributary to Big Otter Creek [Henry County] (Low Dissolved Oxygen from 
Unknown Sources) 

• East Fork Tebo Creek [Henry County] (Low Dissolved Oxygen from the SW 
Windsor Waste Water Treatment Plant) 

• Elm Branch [Henry County] (Low Dissolved Oxygen from Unknown Sources) 
• South Grand River [Cass/Henry County] (Bacteria from rural Non-Point Sources) 

 
Within the watershed, likely sources of nonpoint source pollution include: runoff from 
row crop agriculture, livestock grazing and dairy operations, sedimentation from erosion 
in disturbed watersheds, sludge application from waste water treatment facilities, seepage 
from septic tanks, and urban runoff.   
 
Beneficial uses assigned to the Camp Branch are livestock and wildlife watering, 
protection of aquatic life and human health protection (fish consumption), and whole body 
contact Category B. Beneficial uses assigned to the Clear Creek are livestock and wildlife 
watering, protection of aquatic life and human health protection (fish consumption), and 
whole body contact category B.  Beneficial uses listed for Big Creek, which Camp Branch 
flows into, are livestock and wildlife watering, protection of aquatic life and human health 
protection (fish consumption), and whole body contact Category B.  Beneficial uses for 
the South Grand River are livestock and wildlife watering, protection of aquatic life and 
human health protection (fish consumption), secondary contact recreation (boating, 
wading, fishing) and whole body contact category B (MDNR, 2008). 
 
D. Immediate and Long-Term Needs of the Watershed  
 
The immediate needs of the watershed are reducing the amount of urban runoff in the 
Kansas City metropolitan area and decreasing the amount of point source discharges from 
municipal waste water treatment plants.  Over the long term, improving water quality will 
be achieved by achieving the above goals and by reducing the amount of nonpoint source 
nutrient inputs within the watershed.   
 
MDC (2004) identifies streams within the Camp Branch hydrologic unit as having the 
least amount of forested riparian corridor within the South Grand River Watershed. 
Riparian corridors in the Camp Branch watershed are 29.1% forested/wetland and 68.0% 
grassland/cropland. According to Objective 1.1, the goal for riparian corridors within the 
South Grand watershed is to “increase by 25% the proportion of streams with a sufficient 
forested corridor” over a 25 year period. Other goals for the South Grand River Watershed 
include protecting and improving water quality and maintaining the abundance, diversity, 
and distribution of aquatic biota at or above current levels while improving the quality of 
the game fishery (MDC, 2004).  
 
The establishment of the Bank would help accomplish these goals by restoring and 
enhancing riparian corridors adjacent to Camp Branch and its on-site tributaries, 
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improving aquatic habitat and reducing erosion by keeping soil in place, and improving 
water quality by reducing sediment and agricultural chemicals from entering the stream.  
Additionally, the conversion of the Bank site from an active row crop agricultural site 
with denuded riparian corridors to a protected restoration site will reduce the amount of 
agricultural runoff entering Camp Branch. 
 
E. Historic and Current State of the Bank Site and Adjacent Lands    
 
Before restoration activities commenced, the majority of the Bank site consisted of row 
crop agricultural areas between multiple forested areas, streams, and wetlands. The 
northern boundary of the Bank site is an abandoned railroad embankment. The stream 
banks along Camp Branch have some minor erosion problems which are cutting the width 
of the creek wider while washing sediment created from the erosion downstream.  
Portions of Camp Branch had a narrow riparian corridor which could not provide the 
necessary characteristics needed for the water quality benefits of a fully functional 
riparian corridor.   According to the Jurisdictional Assessment report, 16.39 acres of 
wetlands, 6,986 linea1 feet of perennial stream, 6,741 lineal of intermittent stream, and 
1,976 linea1 feet of ephemeral stream channel exist within the Bank Site. According to 
MDC (2004), historical floodplains adjacent to large streams within the watershed 
“included a large amount of bottomland prairie with numerous wetlands such as marshes, 
shrub swamps, and oxbow lakes. Bottomland forests were also present especially in more 
elevated, well drained valleys.” Thus, before agricultural conversion, the Bank site was 
likely a mixture of deciduous forest, wetlands, and prairie.   
 
The Bank site is ecologically suitable for wetland and riparian corridor restoration.  It 
contains long stretches of perennial, intermittent and ephemeral streams that have 
impaired riparian corridors.  As a result, the parcel has great potential for increasing 
riparian corridor width along these streams systems.  Additionally, the large acreage of 
wetlands already existing on the parcel indicates that the Bank lands are capable of 
supporting wetlands.  Sufficient hydrology flows across the site for wetland conditions to 
develop.  The size of the proposed wetland areas is in proper relation to the size of the 
watershed that drains to the Bank and to the size of drainage area immediately across the 
Bank from the upland hillsides.  Restoring wetland areas will increase habitat 
opportunities for species that require shallow ephemeral wetlands including several 
species of frogs, toads and salamanders.  The onsite wetlands will decrease the amount of 
nutrients travelling to downstream waters and the expanded riparian corridors will reduce 
the amount of sediment eroding from the stream banks into Camp Branch.  
 
F. Short-Term and Long-Term Offsite Threats    
 
There are no short-term or long-term threats to the site.  The site’s remote location 
removes surrounding urbanization as a potential threat.   Additionally, the surrounding 
properties are rural and agricultural in nature so there are no foreseeable hazards to the site 
caused by incompatible surrounding land uses. 
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III.  SERVICE AREA  
 
A. Service Area Boundaries    
 
The service area of the Bank is the Central Plains/Osage/South Grand Ecological 
Drainage Unit (EDU) in Missouri.  The location and extent of this EDU is shown in 
Image 2 and the location of the Bank is shown as the easternmost Bank in this EDU in 
Image 1. On a case-by-case basis the Corps, in consultation with the IRT, may approve 
mitigation credits at the Bank to be sold to offset impacts from Department of the Army 
permit impacts that occur outside this Bank’s service area.  If determined appropriate, the 
Corps will determine the number of credits needed to be purchased at the Bank in order to 
adequately replace the aquatic resources lost at the Department of the Army permit site. 
 

 Image 2. Location of Central Plains / Osage / South Grand  
Ecological Drainage Unit 
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IV. MITIGATION PLAN  
 
A. Objectives   
 
Under this Mitigation Banking Instrument, the Sponsor will create the Camp Branch 
Wetland & Stream Mitigation Bank which will be approximately 87.00 acres in area.  To 
achieve this goal, the Sponsor proposes to: 
 

• Restore 44.01 acres of Riparian Corridor 
• Create 8.68 acres of Herbaceous Wetlands 
• Create 0.97 acre of Forested Wetlands 
• Rehabilitate 1.00 acres of Herbaceous Wetlands 
• Enhance 30.19 acres of Riparian Corridor 
• Enhance 0.30 acre of Forested Wetlands 
• Enhance 0.04 acre of Herbaceous Wetlands 
• Enhance 1.81 acres of Upland Buffer 

 
The Sponsor shall then maintain the Bank in such condition in perpetuity.  The aquatic 
resources provided by the wetlands and streams created on the property, in addition to the 
extension of existing riparian corridors, will address the loss of such habitats within the 
service area of the Bank.  In addition, all these practices (riparian corridor restoration, 
streambank stabilization, wetland creation, and native grass plantings) will address the 
needs of the watershed as they are proven to prevent erosion, capture erosion from other 
sources, absorb nutrients, and otherwise improve water quality.  They will improve water 
quality by filtering surface and subsurface water that drains across the property and will 
treat water that floods the site when Camp Branch overflows its banks and floods portions 
of the property.   
 
The restoration and enhancement activities described above are technically feasible.  The 
Bank site has already been constructed, and the Bank shows visual signs of wetland 
hydrology and hydrophytic vegetation.         
 
B. Site Selection 
 
The Bank property was selected by the Sponsor because of its potential for beneficial 
water quality and wildlife habitat improvements to the watershed.  Some of the attractive 
qualities of the Bank site as a mitigation parcel include: the long length of perennial 
stream channel that has a relatively thin riparian corridor, existing wetlands on the parcel, 
and favorable topography and soils for new wetland development.  The Sponsor owns the 
water rights to the property. 
 
The Bank has a landscape position within the watershed that will allow it to provide 
significant water quality benefits.  The property’s location in proximity along Camp 
Branch will create important benefits for the watershed as agricultural runoff will be 
filtered as it flows across the Bank property.  Additionally, occasional flooding from 
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Camp Branch and Clear Creek would be filtered in the proposed wetlands which would 
also store flood waters and provide substantial wildlife benefits.   
 
The bank site is ecologically suitable for wetland and riparian restoration.  It is capable of 
forming wetlands because there is sufficient hydrology that flows across the site, because 
of the dominance of hydric soils on the property, and because excavation and grading can 
easily enhance the existing drainage patterns to allow for the dispersal and storage of 
runoff across the site.  The size of the proposed wetland areas is in proper relation to the 
size of the watershed that drains to the Bank.  The Sponsor owns the water rights to the 
property.  Additionally, the Bank’s position in proximity to a large perennial stream 
makes it ideal for riparian restoration.  Restoring a large wetland area will increase habitat 
connectivity for migratory waterfowl between existing wetland and open water habitats.   
 
The Bank has a landscape position within the watershed that will allow it to provide 
significant water quality benefits.  The property’s location along Camp Branch will create 
important benefits for the watershed as agricultural runoff will be filtered as it flows 
across the Bank property.  Additionally, occasional flood waters from Camp Branch will 
be filtered in the proposed wetlands which would also store flood waters and provide 
substantial wildlife benefits.    
 
In addition to the diverse blends of native seed mixes and containerized plants, there are 
many wooded areas in the immediate vicinity of the Bank that would be a seed source for 
natural recruitment for upland riparian corridors.  The ecological benefits that the Bank 
provides are consistent with the needs identified in the MDC South Grand River 
Watershed document (MDC, 2004). 
 
Mead’s milkweed (Asclepias meadii) is listed as a federally threatened and state 
endangered species in Cass County.  No aquatic species are listed for Cass County (FWS, 
2009). Mead’s milkweed is predominantly found on dry to moist tallgrass prairies that are 
hayed each year. Upland buffer locations on the bank that are free of woody vegetation 
could support a Mead’s milkweed population, though it is unlikely that they will generate 
without introduction of seedlings from an existing population. The Bank property could 
be an ideal location for a test plot if an appropriate land management agency would be 
willing to provide individuals for translocation. 
 
The Bank site will be completely compatible with the rural land use on adjacent 
properties.  Residential and commercial expansion in upstream areas is unlikely in the 
foreseeable future because of the remote rural location of the Bank.  Once the bank is fully 
functional it is reasonable to believe that an increase of chemicals from commercial and 
residential expansion would not affect the aquatic functions provided by a mitigation site 
of this size.   
 
The site has been surveyed for cultural resources and correspondence from the Missouri 
State Historic Preservation Office (SHPO) is included in Appendix G.  SHPO has stated 
that they agree that the project will not affect any historic properties.  
 



Final Mitigation Banking Instrument                                                                Camp Branch Wetland & Stream Mitigation Bank 
 

       
        Swallow Tail, LLC                                                                                 March 2011 
        

10

There are no publicized in-lieu fee project sites in the Bank’s watershed. The Osage Plains 
Wetland and Stream Mitigation Bank, which is owned by the Sponsor, is located 
approximately 12.5 miles east of the Bank site and resides within the same watershed.  
Major federally and state owned conservation and natural resource areas within the 
watershed include Harry S. Truman Reservoir, Settle’s Ford Conservation Area, Reed 
Memorial Wildlife Area, Montrose Conservation Area, Truman State Park, and Amarugia 
Highlands Conservation Area.  
 
C. Site Protection Instrument   
 
The Sponsor owns the land that contains the Bank.  To ensure that the Site remains in its 
desired state in perpetuity, the entire area will be protected by means of conservation 
easement which will preserve the Bank lands as undeveloped wildlife habitat.  A draft 
conservation easement is included in Appendix E.  The terms of the easement will be 
enforceable by the Corps and the Midwest Mitigation Oversight Association, a non-profit 
group that will monitor the Sponsor’s compliance with the conservation easement.  After 
the Bank is approved, copies of the finalized and recorded conservation easement shall be 
provided to the Corps.   
 
There are no short-term or long-term plans to transfer title of the property to another party.  
It is the intention of the Sponsor to maintain the property in perpetuity as highly 
functioning habitat in accordance with the terms of the long-term management plan and 
conservation easement.  However, in the instance that the title to the property is 
transferred to another party the conservation easement shall stay with the property.  
 
D.  Baseline Information  
 
Much of the Bank area can be accurately depicted by the description provided in this 
section.  The site is located at approximately latitude 38.644143°Nlongitude                      
-94.168677°W in Section 6, Township 44 North, Range 29 West and Section 1, Township 
44 North, Range 30 West in rural Cass County Missouri (Figure 3).  The north boundary 
is an abandoned rail road berm, the western boundary is Camp Branch and its adjacent 
riparian corridor, the east boundary is M Highway, and the south boundary is the half 
section line bordering adjacent agricultural and forested property.  The majority of the 
property is presently in agricultural production, with tree and shrub cover focused along 
Camp Branch, Clear Creek and along smaller tributaries.  It resides in the Osage Plains 
Ecoregion of Missouri.   
 
All of the property is within the 100-year floodplain except the northeastern corner 
(Figure 6).  The site is mapped by the FWS’ National Wetlands Inventory (NWI) and 
multiple forested wetlands, one inland herbaceous wetland and one freshwater pond are 
indicated within the limits of the property (Figure 7).  Additionally, the NRCS identified 
two farmed wetlands on the property; one in the extreme southwest corner and the other in 
the eastern portion of the property.   
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The topographical map published by the U.S. Geological Survey indicates the presence of 
two blue-line tributaries (Camp Branch and Clear Creek) and three dashed blue-line 
tributaries (Figure 2 USGS Topo).  All of the property is within the 100-year floodplain 
except the northeastern corner (Figure 6).   
 
According to the Natural Resources Conservation Service’s Web Soil Survey, soils on the 
site are mapped as Mandeville silt loam, 5 to 9 percent slopes (10089); Sampsel silty clay 
loam, 5 to 9 percent slopes (10117); Blackoar silt loam, 0 to 2 percent slopes, occasionally 
flooded (13505); Zook silty clay loam, 0 to 2 percent slopes, occasionally flooded 
(36050); Barco loam, 2 to 5 percent slopes (40034); Verdigris silt loam, 0 to 1 percent 
slopes, occasionally flooded (46005); Weller silt loam, 5 to 9 percent slopes, eroded 
(60028); Weller silt loam, 5 to 9 percent slopes, eroded (60028), Weller silt loam, 2 to 5 
percent slopes (60234). The Blackoar silt loam, Verdigris silt loam, and Zook silty clay 
loam are listed as hydric for Cass County Missouri.   The hydric soil map of the site is 
shown as Figure 5. 
 
In June 2008 scientists from Terra Technologies made site visits to determine the location 
and extent of waters of the U.S., including wetlands, on the proposed Bank.  Figure 8 
shows the results of the Jurisdictional Assessment of the Site.  It is the opinion of Terra 
Technologies that the Site contains 23 existing wetlands totaling 16.39 acres of wetlands 
in addition to 6,986 linea1 feet of perennial stream, 6,741 lineal of intermittent stream, 
and 1,976 linea1 feet of ephemeral stream within the property limits. The Corps has issued 
a Preliminary Jurisdictional Determination for the Site.  The pre-restoration tributaries all 
flowed into Camp Branch.  Pre-restoration wetlands 5, 7, 8, 9, 10, 11, 12, 13, 16, 17, 18, 
19, 20, and 21 all had a likely surface water connection to a tributary to Camp Branch, 
another existed within the basin of a former pond, and the remaining wetlands consisted 
low points and swales within the agriculture fields. All of the pre-restoration wetlands 
reside within the 100-year floodplain.  
 
Before restoration activities commenced, the majority of the Bank site consisted of row 
crop agricultural areas north of Camp Branch in the eastern two-thirds of the property and 
wooded areas throughout the eastern third of the property and along Camp Branch and its 
tributaries.  The stream banks along Camp Branch have some erosion problems which are 
cutting the width of the creek wider while washing sediment created from the erosion 
downstream.  Camp Branch had a minimal amount of trees growing along its banks in the 
eastern half of its extent within the property.   Before agricultural conversion, the Bank 
site was likely a mixture of forested and open areas.   
 
The site has been surveyed for cultural resources and correspondence from the Missouri 
State Historic Preservation Office (SHPO) is included in Appendix G.  SHPO has stated 
that they agree that the project will not affect any historic properties.  
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E. Determination of Credits 
 
1.  Wetland Credits 
 
Upon approval of this document, the Corps, in consultation with the IRT, grants the Bank 
the proposed quantity of wetland credits shown in Table 1.  The release of these credits 
shall follow the schedule described in Section V.B.  Areas proposed to receive wetland 
credits for creation (at a one credit to one acre ratio) have been observed to not contain all 
three criteria necessary for wetland determination (wetland hydrology, hydrophytic plant 
community, and hydric soils) before restoration activities were initiated.  The 
rehabilitation of existing wetlands that possess all three wetland criteria but that provide 
limited ecological function as a result of degradation from agricultural impacts will 
receive credits at a one credit to one acre ratio. Existing wetlands that have not been 
dramatically affected by agriculture will be enhanced with additional plantings and/or 
with a beneficial hydrologic modification.   
 
The enhancement of existing forested upland areas will consist of using management 
techniques such as selective thinning and fire to remove undesirable early successional 
species and planting mast-producing late successional species as well as underrepresented 
herbaceous and woody species.  In upland pasture areas, undesirable pasture grasses will 
be replaced by prairie grasses and forbs.  These activities will improve the aquatic 
resources within the Bank by filtering some of the agricultural runoff and by preventing 
the establishment of undesirable vegetation through the creation of a mature perennial 
plant community.   
 

Table 1. Proposed Wetland Credit Amounts  
 

Herbaceous Wetland Creation 8.68 Acres 1:1 8.68

Forested Wetland Creation 0.97 Acres 1:1 0.97

Herbaceous Wetland Rehabilitation 1.00 Acres 1:1 1.00

Herbaceous Wetland Enhancement 0.04 Acre 1:2 0.02

Forested Wetland Enhancement 0.30 Acres 1:2 0.15

Upland Buffer Enhancement 1.81 Acres 1:4 0.45
TOTAL WETLAND CREDITS: 11.27

 
If the method of wetland credit calculation changes from the methodology described in 
this document the Sponsor will recalculate the amount of remaining credits using the new 
method and provide that calculation to the Corps.  If a portion of the project site received 
wetland credits under the proposed method but would not under any new wetland 
crediting method, the Sponsor would still receive credits for the area in question at a rate 
acceptable to both the Sponsor and the Corps because the Sponsor purchased and/or 
restored the area in good faith according to the agreed upon method at the time of 
establishment.  
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2. Stream Credits 
 
Upon signature of this document, the Corps, in consultation with the IRT, grants the Bank 
the proposed quantity of stream credits shown in Table 3.  The release of these credits 
shall follow the schedule described in Section V.B.  The number of proposed stream 
credits was determined by using the Stream Mitigation Bank Credit Assessment 
Worksheet contained within the State of Missouri Stream Mitigation Method manual 
dated February 2007.  Should the accepted method of stream credit accounting be changed 
in a manner that would affect the number of stream credits provided by the Bank, the 
Sponsor shall provide the Corps with an updated Table 3 for the Corps’ review and 
approval.   
 
The Sponsor is proposing to restore 44.04 acres of riparian corridor surrounding the onsite 
streams and enhance 30.19 acres of existing corridor.  Riparian corridor creation will be 
achieved by planting trees and shrubs and by seeding appropriate herbaceous species in 
order to expand the existing corridors of perennial streams to 300 feet per side, 
intermittent streams to 200 feet per side, and ephemeral streams to 100 feet per side, as 
shown in the Bank Development Plan in Appendix C and as described in Tables 2 & 3. 
The enhancement of existing riparian corridors involves selective thinning and prescribed 
burning to remove undesirable early successional species as well as planting mast-
producing late successional species and underrepresented herbaceous and woody species.   
 
The Bank Development Plan shows areas of wetland creation and enhancement within the 
Riparian Corridor Restoration boundaries.  These wetland areas within the riparian 
corridor are proposed for stream credits only and their acreage totals are included within 
the Riparian Corridor Restoration total and not within any wetland acreage total. 
 
The Monitoring/Contingency Plan will be Level II because the Sponsor will provide 
photographic documentation and plant survival percentages as part of the monitoring of 
the Bank.  The site is a secondary priority area because it is adjacent to an approved third 
party mitigation site (Corps Permit # 20062757).  Finally, all Riparian Corridor Net 
Benefit values except the right bank of Net Benefit 1, all of Net Benefit 3, the right bank 
of Net Benefit 4, all of Net Benefit 8, all of Net Benefit 9, and the left Bank of Net Benefit 
11  are multiplied by a factor of 1.2 as they will contain wetlands.   The Net Benefit areas 
are described below in Table 2 and in Image 3. 
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Table 2.  Net Benefit Area Descriptions 
Net Benefit 

Area 
Location / Description Average Width 

(Feet) 

1 

Riparian Corridor Enhancement on both 
sides of the upstream most 549.5 linear feet 
of Perennial 1 (Camp Branch).  
Enhancement activities will involve 
selective removal of undesirable early 
successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous 
and woody species.   

290 (left 
descending 

bank), 190 (right 
descending bank)

2 

Riparian Corridor Enhancement along the 
left descending bank of Perennial 1 (Camp 
Branch) starting at the terminus of Net 
Benefit Area 1 and extending for 1,857 
linear feet.  Enhancement activities will 
involve selective removal of undesirable 
early successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous 
and woody species.   

225 (left 
descending bank)

3 

Riparian Corridor Enhancement along both 
sides of Perennial 1 (Camp Branch) starting 
at the terminus of Net Benefit Area 1 and 
extending for 216 linear feet.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian 
species as well as planting mast-producing 
late successional species and 
underrepresented herbaceous and woody 
species.   

280 (left 
descending 

bank), 
90 (right 

descending bank)
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Net Benefit 
Area 

Location / Description Average Width 
(Feet) 

4 

Riparian Corridor Restoration along the left 
descending bank and Riparian Corridor 
Enhancement along the right descending 
bank of Perennial 1 (Camp Branch) starting 
at the terminus of Net Benefit Area 3 and 
extending for 1,354 linear feet.  Restoration 
activities will include planting native species 
of woody and herbaceous vegetation as well 
as removal of invasive and exotic species.  
Enhancement activities will involve 
selective removal of undesirable early 
successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous 
and woody species.   

190 (left 
descending 

bank), 155 (right 
descending bank)

5 

Riparian Corridor Restoration on both sides 
of Perennial 1 (Camp Branch)  starting at the 
terminus of Net Benefit Area 4 and 
extending for 498 linear feet.  Restoration 
activities will include planting native species 
of woody and herbaceous vegetation as well 
as removal of invasive and exotic species. 

300 (left 
descending 

bank), 270 (right 
descending bank)

6 

Riparian Corridor Restoration along the left 
descending bank and Riparian Corridor 
Enhancement along the right descending 
bank of Perennial 1 (Camp Branch) between 
Net Benefit Area 5 and the Third Party 
Mitigation Parcel.  Restoration activities will 
include planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian 
species as well as planting mast-producing 
late successional species and 
underrepresented herbaceous and woody 
species.   

300 (left 
descending bank)

90 (right 
descending bank 
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Net Benefit 
Area 

Location / Description Average Width 
(Feet) 

7 

Riparian Corridor Restoration along the right 
descending bank of Perennial 1 (Camp 
Branch) starting at the southern end of the 
Third Party Mitigation Parcel and extending 
for 74 linear feet.  Restoration activities will 
include planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species.   

300 (right 
descending bank)

8 

Riparian Corridor Enhancement along both 
sides of Perennial 1 (Camp Branch) starting 
at the terminus of Net Benefit Area 7 and 
extending for 315 linear feet.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian 
species as well as planting mast-producing 
late successional species and 
underrepresented herbaceous and woody 
species.   

100 (left 
descending bank)

30 (right 
descending bank 

9 

Riparian Corridor Restoration along the left 
descending bank and Riparian Corridor 
Enhancement along the right descending 
bank of the most downstream 130 linear feet 
of Perennial 1 (Camp Branch).  Restoration 
activities will include planting native species 
of woody and herbaceous vegetation as well 
as removal of invasive and exotic species.  
Enhancement activities will involve 
selective removal of undesirable early 
successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous 
and woody species.   

300 (left 
descending bank)

90 (right 
descending bank 
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Net Benefit 

Area 
Location / Description Average Width 

(Feet) 

10 

Riparian Corridor Enhancement along the 
left descending bank and Riparian Corridor 
Restoration along the right descending bank 
of Intermittent # 1 starting at its most 
upstream point and extending for 902 linear 
feet.  Restoration activities will include 
planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian 
species as well as planting mast-producing 
late successional species and 
underrepresented herbaceous and woody 
species.   

60 (left  
descending bank)

160 (right 
descending bank)

11 

Riparian Corridor Restoration along both 
banks of Intermittent # 1 between Net 
Benefit Area 10 and Net Benefit Area 6.  
Restoration activities will include planting 
native species of woody and herbaceous 
vegetation as well as removal of invasive 
and exotic species. (Note the most 
downstream portion of the riparian corridor 
along Intermittent # 1 was accounted for in 
riparian restoration along Perennial 1) 

200 

12 

Riparian Corridor Enhancement along both 
banks of Intermittent # 2 for a distance of 
346 linear feet.  Enhancement activities will 
involve selective removal of undesirable 
early successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous 
and woody species.   

95 (left 
descending bank)

75 (right 
descending bank)
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Net Benefit 

Area 
Location / Description Average Width 

(Feet) 

13 

Riparian Corridor Enhancement along the 
left descending bank and Riparian Corridor 
Restoration along the right descending bank 
of Intermittent # 2 beginning at the terminus 
of Net Benefit Area 12 and extending for 
182 linear feet.  Restoration activities will 
include planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian 
species as well as planting mast-producing 
late successional species and 
underrepresented herbaceous and woody 
species.   

180 (left 
descending bank) 

150 (right 
descending bank)

14 

Riparian Corridor Restoration along both 
banks of Intermittent # 2 beginning at the 
terminus of Net Benefit Area 13 and 
extending for 571 linear feet.  Restoration 
activities will include planting native species 
of woody and herbaceous vegetation as well 
as removal of invasive and exotic species. 

220 (left 
descending bank)

190 (right 
descending bank)

15 

Riparian Corridor Restoration along both 
banks of Intermittent # 2 between Net 
Benefit Areas 3 and 14 for a distance of 527 
linear feet. Restoration activities will include 
planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species. (Note the most 
downstream portion of the riparian corridor 
along Intermittent # 2 was accounted for in 
riparian enhancement along Perennial # 1) 

50 (left 
descending bank)

200 (right 
descending bank)

16 

Riparian Corridor Restoration along both 
banks of Intermittent # 2 beginning at the 
terminus of Net Benefit Area 2 and 
extending for 433 linear feet.  Restoration 
activities will include planting native species 
of woody and herbaceous vegetation as well 
as removal of invasive and exotic species. 

90 (left 
descending bank)

190 (right 
descending bank)
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Net Benefit 
Area 

Location / Description Average Width 
(Feet) 

17 

Riparian Corridor Restoration along the left 
descending bank and Riparian Corridor 
Enhancement along the right descending bank 
of Intermittent # 2 between Net Benefit Areas 
12 and 16.  Restoration activities will include 
planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species.  Enhancement 
activities will involve selective removal of 
undesirable early successional riparian species 
as well as planting mast-producing late 
successional species and underrepresented 
herbaceous and woody species.   

90 (left 
descending bank)

65 (right 
descending bank)

18 

Riparian Corridor Restoration along both banks 
of Intermittent # 3 for a distance of 654 linear 
feet. Restoration activities will include planting 
native species of woody and herbaceous 
vegetation as well as removal of invasive and 
exotic species.   (Note the most upstream and 
downstream portions of the riparian corridor 
along intermittent # 3 was accounted for in the 
riparian enhancement along Perennial # 1) 

140 (left  
descending bank)

150 (right 
descending bank)

19 

Riparian Corridor Enhancement along both 
banks of Intermittent # 4 beginning at its most 
upstream point and extending for 690 linear 
feet.  Enhancement activities will involve 
selective removal of undesirable early 
successional riparian species as well as 
planting mast-producing late successional 
species and underrepresented herbaceous and 
woody species.   

50 (left  
descending bank)

185 (right 
descending bank)

20 

Riparian Corridor Restoration along both banks 
of Intermittent # 4 between Net Benefit Areas 
12 & 19.  Restoration activities will include 
planting native species of woody and 
herbaceous vegetation as well as removal of 
invasive and exotic species. (Note the 
downstream portion of the riparian corridor 
along Intermittent # 4 was accounted for in the 
riparian enhancement along Intermittent # 2) 

160 (left 
descending bank)

200 (right 
descending bank)
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Image 3. Net Benefit Areas  



Final Mitigation Banking Instrument                                                                Camp Branch Wetland & Stream Mitigation Bank 
 

       
        Swallow Tail, LLC                                                                                 March 2011 
        

21

Table 3. Stream Mitigation Bank Credit Assessment Worksheet 
Stream Type Ephemeral 

0.1 
Intermittent 

0.6 
Perennial 

<15’ 
0.8 

15’-30’ 
1.0 

30’-50’ 
1.2 

>50’ 
1.4 

Priority Area  Tertiary  
0.1  

Secondary   
0.4  

Primary  
0.8 

Net Benefit 
[Riparian (for 
each side of 
stream)]   

Additional  
Improvements (select 
values from Table 1 
times 1.2 multiplier )  

Riparian Creation, Enhancement, Restoration, and Preservation Factors  
 (select values from Table 1)  

(MBW = Minimum Buffer Width = 25’ + 2’ /  1% slope)  

System 
Protection 
Credit  

Condition  : MBW restored or protected on both streambanks  
To calculate:(Net Benefit Stream Side A + Net Benefit Stream Side B) / 2  

Net Benefit 
(Stream)    

Moderate 
1.0 

Good 
2.0 

Excellent 
3.5 

Monitoring/  
Contingency 
(for each side of 
stream)  

Level I  
0.075  

Level II  
0.3 

Level III  
0.5  

Control /Site 
Protection  

Corps approved site protection 
without third party grantee 

0.075 

Corps approved site protection recorded with third party grantee, or 
transfer of title to a conservancy 

0.3  
 

 

Factors  Net  
Benefit 1  

Net  
Benefit 2  

Net  
Benefit 3  

Net  
Benefit 4  

Net  
Benefit 5  

Net  
Benefit 6  

Stream Type  1.2 1.2 1.2 1.2 1.2 1.2 
Priority Area  0.4 0.4 0.4 0.4 0.4 0.4 

Net Benefit 
(Riparian)  

Stream Side A  
  1.62 1.5 0.60 2.64 3.36 3.36 

Stream Side B  
  1.32 - 1.35 1.0 3.12 0.6 

System Protection Credit  
Condition  Met (Buffer on both 
sides)  

1.47 - 0.975 1.82 3.24 1.98 

Net Benefit (Stream)  
- - - - - - 

Monitoring/  
Contingency  

Stream Side A  
  0.3 0.3 0.3 0.3 0.3 0.3 

Stream Side B  
  0.3 - 0.3 0.3 0.3 0.3 

Control /Site 
Protection  

Stream Side A 0.3 0.3 0.3 0.3 0.3 0.3 
Stream Side B 0.3 - 0.3 0.3 0.3 0.3 

Sum Factors          (M)=   7.21 3.70 5.725 8.26 12.52 8.74 
Linear Feet of Stream Buffer 
(LF)= 
(don’t count each bank 
separately )   

549.5 1,857 216 1,354 498 485 

Total Credits ( C ) =M X LF  3,961.90 6,870.90 1,236.60 11,184.04 6,234.96 4,238.90 
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Factors  Net  
Benefit 7  

Net  
Benefit 8  

Net  
Benefit 9  

Net  
Benefit 10  

Net  
Benefit 11  

Net  
Benefit 12  

Stream Type  1.2 1.2 1.2 0.6 0.6 0.6 
Priority Area  0.4 0.4 0.4 0.4 0.4 0.4 

Net Benefit 
(Riparian)  

Stream Side A  
  - 0.6 2.8 0.48 2.40 0.72 

Stream Side B  
  3.36 0.2 0.6 2.40 2.88 0.72 

System Protection Credit  
Condition  Met (Buffer on both 
sides)  

- 0.4 1.7 1.44 2.64 0.72 

Net Benefit (Stream)  
- - - - - - 

Monitoring/  
Contingency  

Stream Side A  
  - 0.3 0.3 0.3 0.3 0.3 

Stream Side B  
  0.3 0.3 0.3 0.3 0.3 0.3 

Control /Site 
Protection  

Stream Side A - 0.3 0.3 0.3 0.3 0.3 
Stream Side B 0.3 0.3 0.3 0.3 0.3 0.3 

Sum Factors          (M)=   5.56 4.00 7.90 6.52 10.12 4.36 
Linear Feet of Stream Buffer 
(LF)= 
(don’t count each bank 
separately )   

74 315 130 902 142 346 

Total Credits ( C ) =M X LF  411.44 1,260.00 1,027.00 5,881.04 1,437.04 1,508.56 

 

 

Factors  Net  
Benefit 13  

Net  
Benefit 14  

Net  
Benefit 15 

Net  
Benefit 16  

Net  
Benefit 17  

Net  
Benefit 18 

Stream Type  0.6 0.6 0.6 0.6 0.6 0.6 
Priority Area  0.4 0.4 0.4 0.4 0.4 0.4 

Net Benefit 
(Riparian)  

Stream Side A  
  1.32 2.88 0.96 1.44 1.44 2.16 

Stream Side B  
  2.40 2.64 2.88 2.64 0.48 2.40 

System Protection Credit  
Condition  Met (Buffer on both 
sides)  

1.86 2.76 1.92 2.04 0.96 2.28 

Net Benefit (Stream)  
- - - - - - 

Monitoring/  
Contingency  

Stream Side A  
  0.3 0.3 0.3 0.3 0.3 0.3 

Stream Side B  
  0.3 0.3 0.3 0.3 0.3 0.3 

Control /Site 
Protection  

Stream Side A 0.3 0.3 0.3 0.3 0.3 0.3 
Stream Side B 0.3 0.3 0.3 0.3 0.3 0.3 

Sum Factors          (M)=   7.78 10.48 7.96 8.32 5.08 9.04 
Linear Feet of Stream Buffer 
(LF)= 
(don’t count each bank 
separately )   

182 571 527 433 133 654 

Total Credits ( C ) =M X LF  1,415.96 5,984.08 4,194.92 3,602.56 675.64 5,912.16 
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Factors  Net  
Benefit 19  

Net  
Benefit 20  

    

Stream Type  0.6 0.6     
Priority Area  0.4 0.4     

Net Benefit 
(Riparian)  

Stream Side A  
  0.48 2.40     

Stream Side B  
  1.32 2.88     

System Protection Credit  
Condition  Met (Buffer on both 
sides)  

0.9 2.64     

Net Benefit (Stream)  
- -     

Monitoring/  
Contingency  

Stream Side A  
  0.3 0.3     

Stream Side B  
  0.3 0.3     

Control /Site 
Protection  

Stream Side A 0.3 0.3     
Stream Side B 0.3 0.3     

Sum Factors          (M)=   4.90 10.12     
Linear Feet of Stream Buffer 
(LF)= 
(don’t count each bank 
separately )   

690 179     

Total Credits ( C ) =M X LF  3,381 1,811.48     

Total Credits Generated   =   _72,230.18_ 
 

F. Mitigation Work Plan 
 
All work for this project will take place within the site boundaries as shown in Appendix 
C.  The Bank is surrounded by agricultural properties.   
 
Site construction at the Bank was substantially completed in October 2009.  Excavation 
was the first stage of the project followed by planting.  Areas of the site were excavated 
and spoil material was used to create berms and was placed at low points along the edge 
of the riparian corridor to increase the elevation that the onsite water would have to reach 
in order to drain into Camp Branch, thus increasing the amount of water that can be 
contained onsite.  Erosion control measures prevented sediment from entering Camp 
Branch or any of its tributaries.  After excavation was completed, the site was planted with 
a diverse mixture of native wetland and prairie plants.  The entire site was seeded with 
varied native seed blends appropriate for either upland or wetland habitats.  Tree and 
shrub plantings consisted of supercell plugs and 3-gallon individuals grown using the air 
prune method of production were used.  Weed mats and flagging were placed for each 
individual.  Herbaceous species were in either deep cell plugs or 1- or 2-quart containers.  
All plant stock was acquired from a nursery specializing in native plants and was installed 
by a qualified restoration contractor. Seed tables and plantings lists for all herbaceous and 
woody plantings are shown in Appendix C.  
G. Operation and Maintenance Plan   
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The Sponsor agrees to perform all necessary work to ensure that the Bank achieves the 
ecological performance standards described in Section IV.H, including, but not limited to, 
the replanting of vegetation, the removal of invasive species, mowing of areas as 
appropriate, accumulating and clumping woody debris to create small mammal habitat, 
and the use of prescribed burning.  Additional warranted maintenance may include the 
pickup and piling of wind-fall limb debris and the cutting and removal of fallen trees. 
 
The management of invasive species will be undertaken to maintain biodiversity and 
wetland function. Highly Aggressive Invasive Species as shown in Table 4 will be 
removed immediately after observation. In addition, the Sponsor will comply with all state 
and county laws and regulations regarding noxious plant species.  
 

Table 4. Highly Aggressive Invasive Species 
Scientific Name Common Name
Alliaria petiolata Garlic Mustard
Carduus nutans Musk Thistle
Cirsium arvense Canada Thistle

Convolvulus arvensis Field Bindweed 
Dipsacus fullonum Common Teasel

Dipsacus lanciniatus Cut-leaf Teasel
Elaeagnus umbellata Autumn Olive
Euonymus fortunei Wintercreeper

Euphorbia esula Leafy Spurge
Lespedeza cuneata Sericea lespedeza
Lonicera japonica Japanese Honeysuckle

Lonicera morrowii & Lonicera maackii Bush Honeysuckles
Lythrum salicaria Purple Loosestrife

Onopordum acanthium Scotch Thistle
Phalaris arundinacea Reed Canarygrass

Pueraria lobata Kudzu
Rhamnus cathartica Common Buckthorn

Rosa multiflora Multiflora Rose
Securigera varia Crown Vetch

Sesbania exaltata Sesbania
Sorghum halepense Johnson Grass

Typha spp. Cattails  
 
Methods of removal include: 
 

(1) Extirpation 
(2) Hand cut  
(3) Chemical spray 
(4) Seedhead separation 

 
The methods of removal described above will be used to control undesirable vegetation on 
the Bank.  Extirpation refers to the removal of the plant and roots from the ground.  After 
pulling, the plant can be left on the ground.  For other species, hand cutting or power 
trimming to a height of 12 inches will suffice to prevent the plant material from making a 
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seed head.  Chemical spraying should be completed with a product containing glyphosate, 
including one approved for use in or near aquatic environments if applicable (Rodeo or 
equivalent).  Control of tree saplings should utilize Tordon RTU or equivalent.  All label 
directions and safety precautions will be followed while using approved herbicides.  
Herbicides will be applied with a back-pack or bottle sprayer for best results and to 
minimize overspray onto native plant materials. 
 
The maintenance needs of the site will be determined during a minimum of three 
monitoring visits per year.  Maintenance of the Bank property will be carried out by the 
Sponsor for a minimum of fifteen years after approval of the final banking instrument or 
until all credits have been sold, whichever is later, at which point the ecosystems on the 
property will be self-sustaining and self-regulating. Deviation from the approved Bank 
Development Plan is subject to review and written approval by the Corps, in consultation 
with the IRT. 
 
No mechanical structures requiring maintenance have been included in the design of the 
Bank.  The Bank has been designed to ensure natural hydrology and landscape features 
will ensure long-term sustainability.  Any long-term management such as prescribed burns 
or invasive species control will be conducted as needed.  The water rights are owned by 
the Sponsor.  
 
H. Ecological Performance Standards 
 
The following criteria, in addition to the general performance standards used by the Corps, 
will be used to assess project success.   
 
1. Wetland Credits 
 
All areas proposed for wetland establishment, enhancement, and rehabilitation must meet 
all of the following criteria.  Areas proposed for upland buffer establishment and 
enhancement need only meet criteria iii (Vegetative Cover) and vi (Invasive Species): 
  
i. Wetland Hydrology 
 
All areas proposed for wetland creation, rehabilitation, enhancement or preservation must 
show evidence of wetland hydrology.  The attainment of wetland hydrology will be 
determined by the presence of sufficient indicators to satisfy the wetland hydrology 
criteria included in the 1987 Corps of Engineers Wetlands Delineation Manual 
(Environmental Laboratory, 1987) and its appropriate regional supplement across the vast 
majority of permanent sampling points for a continuous period of not less than 5% of the 
growing season (assumed to be 11 days) for a number of years to be determined 
appropriate by the Corps, in consultation with the IRT.  This period of time will be a 
minimum of 5 years.   
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ii. Hydrophytic Vegetation 
 
All areas proposed for wetland creation, rehabilitation, enhancement or preservation must 
meet the required hydrophytic vegetation criteria in the 1987 Corps of Engineers 
Wetlands Delineation Manual and its appropriate regional supplement.  Specifically, at 
least 51% of the relative vegetative cover in wetland areas will be of species that are 
Facultative, Facultative Wetland or Obligate Wetland.   
 
iii. Vegetative Cover 
 
All areas that will generate wetland credits, including wetlands and upland buffers, will 
have at least a 75% absolute vegetative cover consisting of desirable native vegetation, 
except in areas of near-constant inundation that cannot support such a high absolute 
vegetative cover percentage. Trees and shrubs planted on the Bank as part of the 
restoration shall have a 75% survival rate. Additionally, herbaceous wetland species will 
have a species survival rate of at least 50%, based upon the planting list shown in 
Appendix C. Natural recruitment of equivalent desirable herbaceous species, as approved 
by the Corps in consultation with the IRT, may count towards meeting the 50% survival 
requirement. If areas do not meet any requirements related to survival rate or vegetative 
cover, appropriate planting and/or seeding activities will be initiated.   
 
iv. Hydric Soils 
 
All areas proposed for wetland creation, rehabilitation, enhancement or preservation must 
show evidence of hydric soils by meeting the criteria described in the 1987 Corps of 
Engineers Wetlands Delineation Manual and its appropriate regional supplement.  
Evidence of wetland hydrology will be sufficient to show that the hydric soils criterion is 
being met as it may take many years before certain indicators of hydric soils develop.    
 
v. Establishment of Wetland Conditions 
 
Before the final credits can be released, as detailed in Section XI, the presence of hydric 
soils, wetland hydrology, and hydrophytic plants will be demonstrable for the large 
majority of sampling data taken during the course of the monitoring of the project.  It will 
be the decision of the Corps, in consultation with the IRT, to determine that areas 
proposed for wetland establishment shall have met all three criteria described in the 1987 
Corps of Engineers Wetlands Delineation Manual and its appropriate regional supplement 
with sufficient regularity to prove the establishment of wetland conditions across all areas 
intended for wetland development.   
 
vi.  Invasive Species 
 
Management of invasive species will be undertaken as is suitable to maintain biodiversity 
and ecological function.  Until five years after the Corps has released all credits for sale, 
invasive species shall be controlled as follows.  Species on the list of Highly Aggressive 
Invasive Species (Table 4) will be eradicated upon observation and shall not, in the 
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aggregate, cover more than 5% of the absolute cover of the Bank. Additionally, the bank 
property will comply with all state and county laws and regulations regarding noxious 
plant species. 
 
2. Stream Credits  
 
All areas proposed for the generation of stream credits must meet the following criteria: 
 
i. Vegetative Cover 
 
All riparian corridor areas on the Bank will have at least a 75% absolute vegetative cover 
consisting of desirable native vegetation. Additionally, herbaceous riparian species will 
have a species survival rate of at least 50%, based upon the planting list shown in 
Appendix C. Natural recruitment of equivalent desirable herbaceous species, as approved 
by the Corps in consultation with the IRT, may count towards meeting the 50% survival 
requirement. If areas do not meet any requirements related to survival rate or vegetative 
cover, appropriate planting and/or seeding activities will be initiated.   
  
ii. Tree and Shrub Survival Rate 
 
Trees and shrubs planted on the Bank as part of the restoration shall have a 75% survival 
rate.  Additionally, tree and shrub species will have a species survival rate of at least 50%, 
based upon the planting list shown in Appendix C. Natural recruitment of equivalent 
desirable woody species, as approved by the Corps in consultation with the IRT, may 
count towards meeting the 50% survival requirement. If areas do not meet any 
requirements related to survival rate, appropriate planting activities will be initiated.  
  
iii. Invasive Species 
 
Management of invasive species will be undertaken as is suitable to maintain biodiversity 
and ecological function.  Until five years after the Corps has released all credits for sale, 
invasive species shall be controlled as follows.  Species on the list of Highly Aggressive 
Invasive Species (Table 4) will be eradicated upon observation and shall not, in the 
aggregate, cover more than 5% of the absolute cover of the Bank. Additionally, the bank 
property will comply with all state and county laws and regulations regarding noxious 
plant species. 
 
I. Monitoring Requirements  
 
The Sponsor agrees to perform all necessary work to monitor the Bank to demonstrate 
compliance with the performance standards established in this Mitigation Banking 
Instrument. 
 
Permanent sampling plots will be placed along transects that run north to south 
perpendicular to Camp Branch and monitoring will be conducted per Section E of the 
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1987 Corps of Engineers Wetlands Delineation Manual regarding Comprehensive 
Determinations.  Permanent photo points will also be established across the site.   
 
Two of the three wetland parameters (hydrology and vegetation) will be monitored at the 
Bank for a period of at least five years.  Hydrologic monitoring will show the presence of 
wetland hydrology for at least 11 consecutive days at the vast majority of sampling plots.  
This sampling will occur for at least the first five years after the site grading and 
excavation is complete. Hydric soils will be monitored yearly according to 1987 Corps of 
Engineers Wetlands Delineation Manual and its appropriate regional supplement.  
Evidence of wetland hydrology will be sufficient to show that the hydric soils criterion is 
being met as it may take many years before certain indicators of hydric soils develop.   
The site will be monitored for invasive species and animal damage during these visits.  
Since the methods used to determine the presence or absence of wetland hydrology in the 
1987 Corps of Engineers Wetlands Delineation Manual and its regional supplements are 
the definitive standard, they will be used to monitor the Bank’s hydrology to determine if 
wetland hydrology has been established as a result of restoration activities.  The methods 
described in the 1987 Corps of Engineers Wetlands Delineation Manual and its regional 
supplements provide a snapshot view of wetland conditions at one moment in time, but by 
assessing data taken repeatedly, this monitoring method will provide information on 
wetland conditions along a timeline, specifically the frequency and duration of wetland 
hydrology.   
 
Vegetation will be surveyed yearly, or more often at the discretion of the Sponsor, in order 
to determine if vegetative performance standards are being met.   The methods used shall 
match those described in Section E of the 1987 Corps of Engineers Wetlands Delineation 
Manual regarding Comprehensive Determinations.  Woody vegetation shall be sampled 
within a thirty foot radius from the center of the sampling plot.  Vegetation will be 
identified and wetland indicator status will be determined.   
 
J. Long-Term Management  
 
There are no long-term plans to transfer title of the property to another party.  It is the 
intention of the Sponsor to maintain the property in perpetuity as highly functioning 
habitat in accordance with the terms of the long-term management plan and conservation 
easement.  The site’s conservation easement shall stay with the property in the instance 
that the title to the property is transferred to another party.   
 
Maintenance of the Bank property will be carried out by the Sponsor for a minimum of 
fifteen (15) years after the substantial completion of Bank construction or until all credits 
are released (unless the remaining credits are indefinitely suspended or removed), 
whichever is later, at which point the ecosystems on the property will be self-sustaining 
and self-regulating.  Long term maintenance needs will focus on vegetation management, 
maintenance of in-stream structures, and removal of trash. Removal of invasive species 
will be one of the most important long-term management tasks. Invasive species will be 
removed upon discovery during two maintenance visits each year. Methods of removal 
will include cutting, burning, and chemical spraying. Reseeding of bare spots will be the 
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primary native vegetation maintenance task to be implemented on a yearly basis. It is 
estimated that no greater than 5% of the grass buffer will require supplemental seeding in 
a one year period. Prescribing burnings, supplemental tree & shrub plantings, 
supplemental wetland (herbaceous) plantings, and mowing will be the primary tasks 
implemented on an every other year rotation. Timber Stand Improvement (TSI) will be 
one of the most important riparian buffer management activities. TSI activities will 
include selective cutting of early successional deciduous species, removal of softwoods, 
girdling, removal of invasive woody species, and removal of grape vines. Timber Stand 
Improvements will be conducted within the riparian buffer on a five year rotational basis. 
Additional maintenance tasks like trash removal and vandalism repairs will be conducted 
as identified at bi-yearly maintenance visits. A full schedule of maintenance tasks and cost 
estimates based upon 2011 prices is shown below in Table 5.   
 

Table 5. Long-Term Maintenance Schedule 

 
The financial assurances that will be used for long-term management of the Bank after it 
becomes self-sustaining will be in the form of a letter of credit reissued and adjusted 
yearly for inflationary costs per the Consumer Price Index.  An annual report of the long-
term management funding will be included along with the annual ledger report submitted 
to the Corps summarizing all of the Bank transactions of the previous year as described in 
Section VII.   
  
 

Maintenance 
Item 

Require
ment 

Acres % of 
Area 

$ Cost/Unit Schedule Yearly  
Cost 

Prescribed 
Burning 1 visit 87.00 50% $10 Bi-Yearly $218 

Tree & Shrub 
Supplemental 

Plantings 

109 per 
acre 77.31 1.5% $25 Bi-Yearly $1,580 

Herbaceous 
Wetland 

Supplemental 
Plantings 

1,742 per 
acre 9.72 1% $3 Bi-Yearly $254 

Reseeding 20 # PLS 
/ Acre 54.70 5% $40 Yearly $2,188 

Timber Stand 
Improvement 1 visit 76.01 100% $100 Every 5 Years $1520 

Invasive 
Species 

Removal 
2 visits 87.00 1% $150 Semi-Yearly $261 

Trash 
Removal 1 visit N/A N/A $300 Bi-Yearly $150.00 

Miscellaneous 1 visit N/A N/A $250 Yearly $250.00 
     Yearly Total $6421 
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K. Adaptive Management Plan 
 
The site was constructed in accordance with the Bank Development Plan included in 
Appendix C.  If any future modifications to the site are necessary that would alter the 
approved Bank Development Plan, then the modifications to Bank Development Plan 
must be approved by the Corps.   
 
The Sponsor shall maintain the property using an adaptive management approach that will 
provide flexibility when dealing with unforeseen issues.  The Sponsor shall implement all 
facets of site maintenance in perpetuity.  The Sponsor and Terra Technologies have 
extensive experience with successional plant assemblages and the Bank site will be 
planted with an initial planting assemblage that contains species that are adapted to early 
successional conditions as well as plentiful sunlight in addition to young mast hardwood 
plantings that will eventually be the dominant species.  As the site matures and as shaded 
conditions proliferate, the Sponsor shall continue to plant herbaceous and woody species 
at the site that are appropriate to each successional stage in order to accentuate the species 
assemblages as deemed appropriate given the site conditions at the time of assessment.  
The Sponsor is prepared to remove softwood species if necessary if they become overly 
prevalent as appropriate for the long-term management of the site.   
 
If site monitoring and maintenance activities determine that the project as planned is 
unable to meet the ecological performance standards contained in Section IV.H, then the 
Sponsor will approach the Corps with suggestions of design changes, site modifications, 
or revisions to monitoring or maintenance requirements in order to ensure that the Bank 
provides aquatic resource benefits similar to the objectives described in Section IV.A.  If 
necessary, the ecological performance standards contained in Section IV.H may have to 
be revised to address deficiencies in the compensatory mitigation project or in 
management strategies or objectives if the new standards provide for ecological benefits 
that are comparable or superior to the approved compensatory mitigation project.  No 
other revisions to performance standards will be allowed except in the case of natural 
disasters as described in Section VIII.A. 
 
L. Financial Assurances 
 
The Sponsor agrees to provide the following financial assurances for the work described 
in this Mitigation Banking Instrument.  The Sponsor shall provide the sum of $45,000 
U.S. Dollars as a Letter of Credit from a financial institution that is a member of the 
Federal Insurance Deposit Corporation to the Midwest Mitigation Oversight Association, 
a non-profit group that will monitor compliance with the conservation easement. This sum 
was derived by calculating the costs necessary to replace one half of the Bank and to 
monitor the site for five years as shown in Table 6.   
 
Based on the credit release schedule identified in Section XI, fifty percent (50%)  of 
credits are available for sale upon signing of the final instrument, purchasing of 
restoration services, recordation of the conservation easement, completion of construction 
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and planting, and submittal of an as-built figure. The Sponsor agrees to not sell any credits 
prior to substantial completion of site construction; therefore, no financial assurances are 
implemented for site construction. The Sponsor holds an unencumbered fee simple title to 
the bank site; therefore, no financial assurances are required for land acquisition.   All 
other credit releases are based upon monitoring reports that assess the fulfillment of 
performance standards and bank success.  Therefore, financial assurances are provided for 
50% of the bank, those credits available for sale prior to the performance of monitoring.  
Post-construction maintenance tasks at a mitigation bank include replanting of trees and 
shrubs, selective spraying of invasive species, site mowing, and reseeding.  On several 
other mitigation banks owned by the Sponsor, historical averages for maintenance are as 
follows; 
 
 Tree/Shrub Death Rate:  20% of original planting 
 Spraying of Invasive Species:  2% of total acreage 
 Mowing of Site:   Reseeded Areas Only 
 Reseeding of Site:   10% of original planting 
 Monitoring of Site:   $1,750 per year 
 
Historical averages provide guidance for budgeted maintenance activities.  For the 
purpose of financial assurance determination, averages are increased by 1.25 in order to 
provide additional funds for unplanned expenses including inflation.   
 
The mitigation site is comprised of 87.42 acres proposed for creation, enhancement, and 
restoration.  Providing planned maintenance of fifty percent (50%) of all creation and 
enhancement areas yields 43.7 acres of size.   Assuming the restoration standard of 110 
trees and shrubs per acre (one per 20 lineal feet) for riparian creation and forested wetland 
creation and native seeding at 20 pounds pure live seed (# PLS) per acre, and utilizing 
standard “for-hire” installation costs, the calculated required financial assurance as 
follows;  
 

Table 6. Short-Term Financial Assurance Estimate 

 

Maintenance 
Item 

Requirement Acres % Area $ Cost/Unit $ Total 
Cost 

Trees & Shrubs 110/Acre 43.7 20% x 1.25 $25 $30,044 
Reseeding 20 # PLS/Acre 43.7 10% x 1.25 $40 $5,463 
Mowing 1 visit 43.7 10% x 1.25 $50 $273 
Spraying 3 visits 43.7 2% x 1.25 $200 $656 

Monitoring 5 years --- --- $1,750 $8,750 
    TOTAL $45,186 

These funds shall be termed Contingency Funds and shall be used by a third party to be 
designated by the Midwest Mitigation Oversight Association in the event that the Sponsor 
fails to comply with the terms of this Banking Agreement or to rectify any unforeseen 
events as determined by the Corps, in consultation with the IRT.  The Letter of Credit will 
state that the Corps will receive notification of at least 120 calendar days in advance of 
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any termination or revocation of said letter.  The Sponsor will submit an annual statement 
regarding the state of the financial assurance funding to the Corps along with the annual 
credit ledger report as described in Section VII.C.  A standby trust account will be 
established to hold the funds paid by the financial assurance provider to be used by the 
Midwest Mitigation Oversight Association in accordance with the Corps’ instructions of 
how to rectify any site deficiency should the Sponsor not be able to perform those duties. 
 
The said sum shall be reduced to $11,300 (25% of the original financial assurance) after 
the Corps, in consultation with the IRT, has agreed that the Bank has completed all initial 
construction and planting activities and the vegetative performance standards included in 
Section IV.H.2 have been met.  The remaining contingency funds shall remain until the 
Sponsor receives a letter from the Corps, in consultation with the IRT, stating that they are 
satisfied that the Bank is sustainable and has met all of its performance standards as well 
as all of the terms and conditions of this Mitigation Banking Instrument and Bank 
Development Plan.  A draft copy of the Letter of Credit is included in Appendix D. 
 
The financial assurances that will be used for long-term management after the bank is 
determined by the Corps, in consultation with the IRT, to be sustainable will be provided 
in the form of an irrevocable letter of credit calculated at $6,425 based upon the yearly 
maintenance schedule and Consumer Price Index for 2011.  The letter of credit will be 
reissued and adjusted for inflation per the Consumer Price Index each year after the 
release of the initial contingency funds for a minimum of 15 years after approval of the 
final banking instrument or until all credits have been sold, whichever is later.   
 
 
V. CREDIT RELEASE SCHEDULE   
 
A. Credit Release Provisions  
 
Credits shall be released to the Sponsor by the Corps, in consultation with the IRT, 
following the credit release schedule described below.   As the Sponsor reaches the stated 
performance milestones, documentation shall be submitted to the Corps demonstrating 
that the appropriate milestones for credit release have been achieved along with a request 
for the release of credits.  The Corps will provide copies of this documentation to the IRT 
members for review.  IRT members must provide any comments to the Corps within 15 
days of receiving this documentation.  However, if the Corps determines that a site visit is 
necessary, IRT members must provide any comments to the Corps within 15 days of the 
site visit.  The Corps must schedule the site visit so that it occurs as soon as it is 
practicable, but the site visit may be delayed by seasonal considerations that affect the 
ability of the Corps and the IRT to assess whether the applicable credit release milestones 
have been achieved.  After full consideration of any comments received, the Corps will 
determine whether the milestones have been achieved and the credits can be released.  The 
Corps shall make a decision within 30 days of the end of that comment period, and shall 
notify the Sponsor and the IRT of their decision.   
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The Corps, in consultation with the IRT, may modify the credit release schedule, reduce 
the number of available credits or suspend credit sales or transfers altogether when 
deficiencies in the performance standard have been observed or specific requirements of 
the instrument have not been met.    
 
B. Credit Release Schedule 
 
Upon submittal of all appropriate documentation by the Sponsor and subsequent written 
approval by the Corps, in consultation with the other members of the IRT, it is agreed that 
credits will become available for use by the Sponsor or for transfer to a third party in 
accordance with the following schedule.  Because the areas within the Bank that are 
designated for wetland credit creation or stream credit creation may achieve performance 
milestones at different times, the Sponsor may request the release of wetland credits and 
stream credits either together or separately.  
 
1. 20% of the total number of projected wetland and stream credits shall be available 
for debiting immediately after all of the following are completed: (1) the final signature is 
recorded on this Mitigation Banking Instrument; (2) the Sponsor’s demonstration of the 
establishment and funding of the Bank’s financial assurances; and (3) the Sponsor’s 
demonstration of the recording of a conservation easement for the Bank site. 
 
2. An additional 30% of the total number of anticipated wetland and/or stream credits 
shall be available for debiting immediately for those areas where construction and 
planting have been completed and for which an as-built report has been submitted by the 
Sponsor to the IRT through the Corps.  For Net Benefit areas that consist solely of in-
stream improvements with no riparian benefits, all credits generated by those activities 
shall be granted to the Sponsor after construction has been completed and after an as-built 
report has been submitted by the Sponsor to the IRT through the Corps. 
 
3. An additional 30% of the total number of anticipated wetland and/or stream credits 
shall be available for debiting following successful demonstration of vegetative 
performance standards as described in Section IV.H.2.  Net Benefit areas that generate 
stream credits as a result of riparian buffer creation, enhancement or preservation will 
receive all of the remaining proposed credits when vegetative success is achieved. 
 
4. The remaining total anticipated credits for wetland and/or stream areas where the 
as-built report has been submitted shall be made available for withdrawal when hydrology 
performance standards has been met, as well as when all other performance standards, as 
described in Section IV.H, are satisfied, based on monitoring reports approved by the 
Corps, in consultation with the IRT.  
 
C. Credit Release Review Schedule   
 
The credit release approval process shall follow the schedule described in 33 CFR Part 
332.8(o)(9).  All credit releases must be approved by the Corps in consultation with the 
IRT. Specifically, after the Sponsor submits documentation to the Corps demonstrating 
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that the appropriate milestones for credit release have been achieved and requests the 
release of credits, the Corps will provide copies of this documentation to the IRT 
members for review. The IRT members must provide any comments to the Corps within 
15 days of receiving this documentation.  However, if the Corps determines that a site 
visit is necessary, the IRT members must provide any comments to the Corps within 15 
days of the site visit.  The Corps must schedule the site visit so that it occurs as soon as it 
is practicable, but the site visit may be delayed by seasonal considerations that affect the 
ability of the Corps and the IRT to assess whether the applicable credit release milestones 
have been achieved. After full consideration of any comments received, the Corps will 
determine whether the milestones have been achieved and the credits can be released. The 
Corps shall make a decision within 30 days of the end of that comment period, and notify 
the Sponsor and the IRT.   
 
The Corps or any IRT member will provide the Sponsor a minimum of 24 hours notice 
before any compliance inspection or other visit to the Bank site. 
 
 
VI. CREDIT ACCOUNTING PROCEDURES 
 
A. Use of Credits 
 
The Corps, in consultation with the IRT as necessary, will determine the eligibility of 
projects to use the Bank for compensatory mitigation on a case-by-case basis.  Projects 
that can be considered will be determined by the Corps and will include those requiring 
authorization under Section 404 and/or Section 401 of the Clean Water Act and/or Section 
10 of the Rivers and Harbors Act, as well as mitigation projects, Supplemental 
Environmental Projects, unauthorized activities, non-compliance actions, and after-the-
fact permits.  The Corps will determine the number and type(s) of credits required to 
compensate for the authorized impacts of each Department of the Army permit.  MDNR 
will determine the number and type(s) of credits required to compensate for any impacts 
that are solely authorized under Section 401 of the Clean Water Act. 
 
B. Credit Ledger   
 
The Sponsor will establish and maintain a credit ledger for the Bank in order to account 
for all credit transactions.  This credit ledger will show all credit transactions for the Bank 
and will include the beginning and current balance of available credits for each credit type 
(wetland and stream), all additions and subtractions of credits, and any other changes in 
credit availability, such as additional credits released or suspended credit sales.  The 
Sponsor will notify the Corps in writing each time a credit transaction occurs and will 
supply the Corps with an updated ledger with each transaction.   
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VII. REPORTING  
 
A. Monitoring Reports   
 
Monitoring reports will submitted after the first of each calendar year.   The Sponsor shall 
submit to the Corps, for distribution to the other members of the IRT, an annual 
monitoring report in accordance with Regulatory Guidance Letter 08-03, or any future 
relevant guidance, for a period not less than five years after final construction and 
planting.  The monitoring report will be of sufficient content to accurately describe the 
progress, or lack thereof, of the Bank in meeting the performance standards.  Monitoring 
reports will include as-built drawings, maps, and ground photography illustrating the site 
conditions and interpretation of the current site conditions.  If available, approved wetland 
and/or stream assessment methods that provide qualitative measures of the functions of 
the resource will be submitted.  
 
B. Credit Ledger Accounting Reports   
 
A credit ledger report will be submitted to the Corps on an annual basis after the first of 
each calendar year and will be part of the administrative record for the Bank.  The credit 
ledger report will show the beginning and ending balance of available credits and 
permitted impacts for each  resource type, including types of credits debited, all additions 
and subtractions of credits, and any other changes in credit availability (e.g., additional 
credits released, credit sales suspended).  The Corps will distribute copies of this ledger to 
the other IRT members.   
 
C. Financial Assurances Reports 
 
The Sponsor will also provide the Corps a report of the financial assurance funding along 
with the submittal of the credit ledger report.  This financial assurance report will show 
the beginning and ending balances, including deposits into and any withdrawals from, the 
accounts providing funds for financial assurances. The status of those assurances will also 
be stated as well as their potential expiration.    
 
 
VIII. DEFAULT AND CLOSURE PROVISIONS  
 
A. Default Provisions 
 
If the Corps determines that the mitigation bank is not meeting performance standards or 
complying with the terms of this Banking Instrument, appropriate action will be taken.  
Such actions may include, but are not limited to, suspending credit sales, adaptive 
management, decreasing available credits, utilizing financial assurances, and or 
terminating the instrument.   
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If the Corps, in consultation with the IRT, determines that the Bank, or a specific portion 
of the Bank, fails to achieve the performance standards specified in Section IV.H of this 
Mitigation Banking Instrument, the Corps shall give written notice to the Sponsor of such 
violation and demand corrective action sufficient to cure the violation and, where the 
violation involves injury to the Bank resulting from any use or activity inconsistent with 
the purpose of this Mitigation Banking Instrument to restore the portion of the Bank to its 
prior condition in accordance with a plan approved by Corps.  If the Corps determines that 
the Bank is operating at a deficit, the Sponsor will be notified that debiting of credits from 
that Bank should immediately cease.  The Sponsor shall cure the violation and notify the 
Corps of the remedial site activities within 60 days after receipt of notice thereof from the 
Corps, or under circumstances where the violation cannot reasonably be cured within a 60 
day period, update the Corps of the situation and begin curing such violation within the 60 
day period and diligently pursue such cure to completion.  In the event the Sponsor fails to 
implement remedial actions necessary to address a failure in meeting the performance 
standards or for a credit deficit within 60 calendar days, the Corps will notify the Sponsor 
that debiting from the Bank is indefinitely suspended and will authorize the Midwest 
Mitigation Oversight Association to draw on the contingency funds to implement the 
necessary remedial actions.   
 
In the event that a natural disaster destroys all or part of the Bank, all debiting from the 
Bank shall cease immediately.  Such natural disasters include floods, tornados, fires, 
earthquakes, droughts, disease, regional pest infestation, etc., which the Corps, in 
consultation with the IRT, determines is beyond the control of the Sponsor to prevent or 
mitigate.  The Sponsor shall not be responsible for restoring acreage for credits which 
were sold prior to any such natural disaster.  However, the Sponsor shall be responsible 
for restoring acreage for which credits have been released to the Sponsor if those credits 
are unsold at the time of the natural disaster.  If the damage is so severe that the Sponsor 
and the Corps, in consultation with the IRT, determine that project success is unattainable, 
then the Sponsor will not be obligated to restore any portion of the Bank. 
 
B. Closure Provisions   
 
Bank Closure will occur when the terms and conditions of this instrument have been 
determined by the Corps, in consultation with the IRT, to be fully satisfied or until all 
credits have been debited, whichever is later.  Subsequent to bank closure, site 
management and maintenance will remain the responsibility of the Sponsor.   
 
If adaptive management strategies are unsuccessful and performance standards are 
unattainable, the Sponsor may request early closure of the Bank and forfeiture of the 
remaining anticipated credits. 
 
 
 
 
 
 



Final Mitigation Banking Instrument                                                                Camp Branch Wetland & Stream Mitigation Bank 
 

       
        Swallow Tail, LLC                                                                                 March 2011 
        

37

IX.  REFERENCES 
 
Dahl, T.E. 1990. Wetland losses in the United States 1780s to 1980s. U.S. Department of 
Interior, Fish & Wildlife Service. U.S. Government Printing Office, Washington, DC 
 
Environmental Laboratory. 1987. Corps of Engineers wetlands delineation manual. 
Technical Report Y-87-1, U.S. Army Engineer Waterways Experiment Station, 
Vicksburg, MS. NTIS No. AD A176 912 
 
Missouri Department of Conservation (MDC).  June, 2004. South Grand River 
Watershed. February 4, 2009. <http://www.mdc.mo.gov/fish/watershed/sgrand/contents/> 
 
Missouri Department of Natural Resources (MDNR).  2007.  2006 Missouri Water 
Quality Report, (Section 305(b) Report). February 4, 2009. Pg. 52 
<http://www.dnr.mo.gov/env/wpp/docs/2006-305b.pdf > 
 
Missouri Department of Natural Resources (MDNR).  2010.  Missouri’s proposed 2010 
303(d) list. May 13, 2010. < http://www.dnr.mo.gov/env/wpp/waterquality/303d/2010-
proposed-303d-list.pdf > 
 
Missouri Department of Natural Resources (MDNR).  2008.  Table H, Stream 
Classifications and Use Designations. February 2, 2009. 
<http://www.sos.mo.gov/adrules/csr/current/10csr/10c20-7H-I.pdf> 
 
Nigh, T.A. and W.A. Schroeder.  2002. Atlas of Missouri Ecoregions.  Missouri 
Department of Conservation, Jefferson City, Missouri. 
 
United States Census Bureau (USCB). April 22, 2010. May 13, 2010. U.S. Census 
Bureau: State and County QuickFacts: Cass County, Missouri.   
<http://quickfacts.census.gov/qfd/states/29/29037.html > 
 
United States Department of Agriculture Natural Resources Conservation Service 
(NRCS). Undated. South Grand River – 10290108 8 – Digit Hydrologic Unit Profile and 
Resource Assessment Matrix. May 05, 2010.   
<http://www.mo.nrcs.usda.gov/technical/out/RWA/RWA_10290108_South%20Grand%2
0River.pdf> 
 
United States Fish and Wildlife Service (FWS).  2008.  Threatened and endangered 
species system. January 30, 2009. 
<http://www.fws.gov/midwest/endangered/lists/missouri-cty.html> 
 

 
 
 

 













 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX A 
 

FIGURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX B 
 

PHOTO DOCUMENTATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





PHOTO LOG 
 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Wetland # 1. 
Wetland # 1 is 
indicated as a farmed 
wetland on the NRCS 
Inventory Map. View 
faces East.  

 

 

 
PHOTO #: 1 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of forested 
Wetland # 2. Wetland 
# 2 is indicates as a 
pond on the NWI 
map. View faces East.  

 

 

 
PHOTO #: 2 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 3. 
Wetland # 3 is 
indicated as a farmed 
wetland on the NRCS 
Inventory Map.  View 
faces Northwest.  

 

 

 
PHOTO #: 3 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Camp 
Branch at property 
boundary from atop 
bridge on M 
Highway. View faces 
West. OHWM of 
Camp Branch 
averages 
approximately 20 
feet.  

 

 

 
PHOTO #: 4 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of location of 
NWI mapped forested 
wetland. No wetland 
conditions exist, 
riparian in nature. 
View faces Northeast.  

 

 

 
PHOTO #: 5 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Camp 
Branch further 
upstream. View faces 
South.  

 

 

 
PHOTO #: 6 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of riparian 
conditions along 
Camp Branch. No 
wetland conditions 
indicated within NWI 
mapped forested 
wetland. View faces 
Northeast.  

 

 

 
PHOTO #: 7 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of confluence 
of Intermittent # 1 
with Camp Branch. 
OHWM of I-1 
averages 6 feet. View 
faces Southwest.  

 

 

 
PHOTO #: 8 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of channel 
conditions of 
Intermittent # 1 
upstream of the 
previous photo. View 
faces Northwest.  

 

 

 
PHOTO #: 9 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of confluence 
of Intermittent # 1 
and Ephemeral # 3 at 
culvert passing 
underneath old 
railroad embankment. 
View faces 
Northwest. 

 

 

 
PHOTO #: 10 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of channel 
conditions of 
Intermittent # 1 
downstream of the 
previous photo. View 
faces South.  

 

 

 
PHOTO #: 11 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Wetland # 4 
in field west of 
Intermittent # 1. View 
faces North.  

 

 

 
PHOTO #: 12 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 5 
in farmed field.  View 
faces Southwest.  

 

 

 
PHOTO #: 13 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of forested 
Wetland # 7 along 
Intermittent # 2. View 
faces West.  

 

 

 
PHOTO #: 14 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 8 
in farmed field just 
south of Intermittent 
# 1. View faces West.  

 

 

 
PHOTO #: 15 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Wetland # 8 
in farmed field just 
south of Intermittent 
# 1. View faces West. 

 

 

 
PHOTO #: 16 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Intermittent 
# 2 in flooded stage 
with fringe Wetland # 
7. View faces West.  

 

 

 
PHOTO #: 17 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Intermittent 
# 2 with fringe 
Wetland # 7. View 
faces South. 

 

 

 
PHOTO #: 18 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Intermittent 
# 2 at the end of the 
fringe Wetland # 7. 
View faces Northeast.  

 

 

 
PHOTO #: 19 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of forested 
Wetland #9 along the 
fringes of Intermittent 
# 1. View faces East.  

 

 

 
PHOTO #: 20 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 6 
in farmed field north 
of Camp Branch. 
View faces East.  

 

 

 
PHOTO #: 21 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of the terminus 
of Wetland # 7 along 
Intermittent # 2. View 
faces Southwest.  

 

 

 
PHOTO #: 22 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Intermittent 
# 2 further 
downstream. View 
faces East.   

 

 

 
PHOTO #: 23 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of confluence 
of Intermittent # 2 
with Camp Branch 
View faces 
Northwest.  

 

 

 
PHOTO #: 24 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of farmed 
wetland, Wetland # 
12 as indicated on the 
NRCS wetland 
inventory. View faces 
North. 

 

 

 
PHOTO #: 25 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of confluence 
of Intermittent # 2 
with Camp Branch. 
View faces North.  

 

 

 
PHOTO #: 26 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of the terminus 
of Wetland # 7 along 
Intermittent # 2. View 
faces East.  

 

 

 
PHOTO #: 27 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Wetland # 
13 along Intermittent 
# 3. View faces 
South.  

 

 

 
PHOTO #: 28 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 
13 along Intermittent 
# 3. View faces 
Southeast.  

 

 

 
PHOTO #: 29 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Intermittent 
# 3 at the terminus of 
Wetland # 13. View 
faces North.  

 

 

 
PHOTO #: 30 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of confluence 
of Intermittent # 3 
with Camp Branch in 
location of NWI 
mapped forested 
wetland. No wetland 
conditions indicated, 
riparian in nature. 
View faces West.  

 

 

 
PHOTO #: 31 

 
DATE:  06/03-04/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of Camp 
Branch near in the 
northwest corner of 
the property. No 
wetland conditions 
indicated. View faces 
West.  

 

 

 
PHOTO #: 32 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of erosional 
feature at Camp 
Branch. View faces 
Southeast.  

 

 

 
PHOTO #: 33 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 
 
COMMENTS:  
 
Photo of confluence 
of Clear Creek with 
Camp Branch. View 
faces Northwest.  

 

 

 
PHOTO #: 34 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Intermittent 
# 5 in flooded stage 
entering the property. 
OHWM of I-5 
averages 6 feet.  View 
faces South.  

 

 

 
PHOTO #: 35 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
confluence of 
Intermittent # 5 with 
Camp Branch. View 
faces North.  

 

 

 
PHOTO #: 36 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Wetland # 
10. View faces West.  

 

 

 
PHOTO #: 37 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of emergent 
Wetland # 11. View 
faces Northwest.  

 

 

 
PHOTO #: 38 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of emergent 
Wetland # 15. View 
faces West.  

 

 

 
PHOTO #: 39 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of forested 
Wetland # 16. View 
faces Southeast.  

 

 

 
PHOTO #: 40 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of Intermittent 
# 4. OHWM averages 
10 feet.  

 

 

 
PHOTO #: 41 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
confluence of 
Intermittent # 4 and 
Ephemeral # 3 at 
railroad berm culvert. 
View faces North.  

 

 

 
PHOTO #: 42 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of confluence 
of Ephemeral # 1 and 
Ephemeral # 2. 
OHWM of E-2 
averages 2 feet. View 
faces West.  

 

 

 
PHOTO #: 43 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of beginning of 
Intermittent # 4. View 
faces South. 

 

 

 
PHOTO #: 44 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of forested 
Wetland # 17. View 
faces West.  

 

 

 
PHOTO #: 45 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of forested 
Wetland # 18. View 
faces Southeast.  

 

 

 
PHOTO #: 46 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of forested 
Wetland # 19. View 
faces East.  

 

 

 
PHOTO #: 47 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of Intermittent 
# 3 in flooded state. 
OHWM of I-3 
averages 12 feet. 
View faces Southeast.  

 

 

 
PHOTO #: 48 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of Wetland # 
20. View faces East.  

 

 

 
PHOTO #: 49 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of Wetland # 
21. View faces North.  

 

 

 
PHOTO #: 50 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of the 
beginning of 
Ephemeral # 3. 
OHWM of E-3 
averages 5 feet. View 
faces Northeast.  

 

 

 
PHOTO #: 51 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
beginning of 
Intermittent # 1. View 
faces East.  

 

 

 
PHOTO #: 52 

 
 
 



PHOTO LOG 
 

DATE:  06/03-04/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  GW 

 
COMMENTS:  
 
Photo of Intermittent 
# 6 entering the 
property. OHWM of 
Intermittent # 6 
averages 4 feet. View 
faces Southwest.  

 

 

 
PHOTO #: 53 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
confluence of 
Intermittent # 6 with 
Camp Branch. View 
faces Northwest.  

 

 

 
PHOTO #: 54 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of Wetland # 
22. View faces 
Southwest.  

 

 

 
PHOTO #: 55 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of Wetland # 
23. View faces West.  

 

 

 
PHOTO #: 56 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of Clear Creek 
at approximate 
property boundary. 
OHWM of Clear 
Creek averages 15 
feet. View faces 
North.  

 

 

 
PHOTO #: 57 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
beginning of 
Ephemeral # 4. 
OHWM of E-4 
averages 3 feet. View 
faces Northwest.  

 

 

 
PHOTO #: 58 

 
 
 



PHOTO LOG 
 

DATE:  06/17-18/08   
SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 

 
COMMENTS:  
 
Photo of confluence 
of E-1 with 
Intermittent # 7 near 
the parcel boundary. 
OHWM I-7 averages 
4 feet. View faces 
Northwest.  

 

 

 
PHOTO #: 59 

 
DATE:  06/17-18/08   

SITE NAME:  CAMP BRANCH WETLAND AND STREAM MITIGATION BANK TAKEN BY:  CG 
 
COMMENTS:  
 
Photo of the 
confluence of 
Intermittent # 7 with 
Camp Branch. View 
faces Southwest.  

 

 

 
PHOTO #: 60 
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BANK DEVELOPMENT PLAN 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Item# Identification
1 Blue Joint Grass

2 Big Bluestem

3 Little Bluestem

4 Buffalo Grass

5 Prairie Cordgrass var. Red River

6 Eastern Gamma Grass

7 Sideoats Grama

8 Indiangrass

9 Oats, Inland Sea

10 Porcupine Sedge

11 Switchgrass var. Blackwell

12 Canada Wild Rye

13 Riverbank Wild Rye

14 Virginia Wild Rye

15 Aromatic Aster

16 Parsely, Prairie

17 False Aster

18 New England

19 Sky Blue Aster

20 Smooth Aster

21 Smooth Beardtongue

22 Horsemint

23 Wild Bergamont

24 Blazing Star, pycnostachya

25 Bundleflower

26 Prairie Cinquefoil

27 Purple Prairie Clover

28 White Prairie Clover

29 Grey Headed Coneflower

30 Coneflower, Orange

31 Pale Purple Coneflower

32 Coneflower, Prairie (Yellow)

33 Purple Coneflower

34 Lanceleaf Coreopsis

35 Prairie Coreopsis

36 Eupatorium, Boneset

37 Stiff Goldenrod

38 Blue False Indigo

39 Indigo, White

40 Showy Primrose

41 Roundhead Lespedeza

42 Bur Marigold

43 Butterfly Milkweed

44 Mint, Virginia Mountain

45 Pale Indian Plantain

46 Rattlesnake Master

47 Sage, Pitchers

48 Compass Plant

49

50 Rosinweed

51 Ohio Spiderwort

52 Sunflower, Ashy

53 Maxmillian's Sunflower

54 Ox Eye Sunflower

55 Missouri Black Eyed Susan

56 Sweet Black Eyed Susan

57 Wingstem, Yellow

Camp Branch Riparian Seed Blend

Cup Plant

Item# Identification
1 Beak Grass

2 Creeping Bentgrass

3 Bulrush, Dark Green

4 Hardstem Bulrush

5 Bulrush, Olneys

6 River Bulrush

7 Softstem Bulrush

8 Bulrush, Woolgrass

9 Prairie Cordgrass 

10 Rice Cutgrass

11 Flatsedge, Chufa

12 Fowl Mannagrass

13 Rush, Interior

14 Path Rush

15 Soft Rush

16 Rush, Torrey's

17 Fox Sedge

18 Sedge, Longhaired

19 Bebb's Sedge

20 Copper Oval Sedge

21 Sedge, lacustris

22 Awlfruit Sedge

23 American Sloughgrass

24 Creeping Spikerush

25 Riverbank Wild Rye

26 Small Flowered Agrimony

27 False Aster

28 New England

29 Purple Stemmed Aster

30 Marsh Blazing Star

31 Giant Bur Reed

32 Tall Boneset

33 Eupatorium, coelestinum

34 Spotted Joe Pye Weed

35 Boneset

36 Foxglove, Slender False

37 Riddell's Goldenrod

38 Sneezeweed

39 Water Horehound

40 Yellow Giant Hyssop

41 Blue Flag Iris

42 Lobelia, cardinalis

43 Blue Lobelia

44 Mallow, Rose

45 Bur Marigold

46 Nodding Bur Marigold

47 Beggar's Tick

48 Marsh Milkweed

49 Slender Mountain Mint

50 Horsemint

51 Monkey Flower

52 Large Flowered Water Plantain

53 Small Flowered Water Plantain

54 Water Plantain

55 Ditch Stonecrop

56 Sweet Flag

57 Verbena hastata

Camp Branch Wetland Seed Blend

Species Size Location
Acorus calamus DCP Deeper
Alisma spp. DCP Shallow
Hibiscus spp. DCP Shallow
Iris virginicus DCP Deeper
Juncus effusus DCP Shallow
Peltandra virginicus DCP Deeper
Sagittaria latifolia DCP Shallow
Scirpus acutus DCP Deeper
Scirpus americanus DCP Deeper
Scirpus fluviatilis DCP Deeper
Scirpus pungens DCP Shallow
Scirpus validus DCP Deeper
Sparganium americanum DCP Deeper
Sparganium eurycarpum DCP Deeper

Camp Branch Emergent Planting List

Scientific Name Common Name Size Type
Aesculus glabra Ohio Buckeye #5 APM Tree
Amelanchier laevis Serviceberry #5 APM Tree
Asimina triloba Paw Paw #5 APM Tree
Carya illinoensis Pecan #5 APM Tree
Carya laciniosa Shellbark Hickory #5 APM Tree
Cercis canadensis Redbud #5 APM Tree
Diospyros virginiana Persimmon #5 APM Tree
Gymnocladus dioicus Kentucky Coffeetree #5 APM Tree
Juglans nigra Black Walnut #5 APM Tree
Morus rubra Red Mulberry #5 APM Tree
Prunus americana Wild Plum #5 APM Tree
Quercus alba White Oak #5 APM Tree
Quercus macrocarpa Bur Oak #5 APM Tree
Quercus muehlenbergii Chinquapin Oak #5 APM Tree
Quercus rubra Red Oak #5 APM Tree
Rhus aromatica Aromatic Sumac #5 APM Shrub
Sambucus canadensis Elderberry #5 APM Shrub
Staphylea trifolia Bladdernut #5 APM Shrub
Amorpha fruticosa Bush Indigo #5 APM Shrub
Betula nigra River Birch #5 APM Tree
Cornus amomum Silky Dogwood #5 APM Shrub
Fraxinus pennsylvanica Green Ash #5 APM Tree
Ilex decidua Deciduous Holly #5 APM Shrub
Lindera benzoin Spicebush #5 APM Shrub
Platanus occidentalis Sycamore #5 APM Tree
Quercus bicolor Swamp White Oak #5 APM Tree
Quercus palustris Pin Oak #5 APM Tree
Salix interior Sandbar Willow #5 APM Tree

Camp Branch Riparian Corridor Tree and Shrub Planting List

Species Size % of Total
Agalinis tenuifolium DCP 2
Angelica atropurpureus DCP 1
Angelica venosa DCP 1
Asclepias incarnata DCP 5
Aster laevis DCP 2
Aster lateriflorus DCP 2
Aster novae-angliae DCP 5
Aster puniceus DCP 2
Boltonia asteroides DCP 2
Cacalia atricipifolia Any 1
Carex (8 Species) DCP 5
Chasmanthium latifolia DCP 2
Dulichium arundinaceum DCP 2
Eupatorium coelestinum DCP 2
Eupatorium maculatum DCP 2
Eupatorium perfoliatum DCP 2
Eupatorium purpureum DCP 2
Glyceria striata DCP 2
Helenium autumnale DCP 1
Helenium flexuosum DCP 1
Hypericum spp. DCP 1
Iris virginica DCP 5
Juncus spp. DCP 5
Lycopus spp. DCP 2
Lysimachia ciliata DCP 1
Lythrum alatum DCP 1
Mimulus spp. DCP 2
Parthenium integrifolium DCP 2
Penstemon digitalis DCP 2
Penthorum sedoides DCP 2
Physostegia angustifolia DCP 1
Physostegia virginiana DCP 2
Physostegia virginiana DCP 1
Pycnanthemum tenuifolium DCP 1
Rhynochospora macrostachya DCP 2
Rudbeckia fulgida DCP 2
Rudbeckia subtomentosa DCP 2
Sagittaria latifolia DCP 2
Scirpus atrovirens DCP 1
Scirpus cyperinus DCP 1
Scirpus pendulous DCP 1
Solidago ridelli DCP 2
Sparganium americanum DCP 1
Sparganium eurycarpum DCP 1
Spartina pectinata DCP 10
Tradescantia spp. DCP 2
Zizea spp. DCP 1
Totals 100

Camp Branch Wet Meadow Plantings 
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FINANCIAL ASSURANCES: 
LETTER OF CREDIT EXAMPLE 
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APPENDIX E 
 

SITE PROTECTION INSTRUMENT 



CONSERVATION EASEMENT 
 
THIS DEED OF CONSERVATION EASEMENT is given this _____ day of 
_______________, 200__, by Swallow Tail, L.L.C., a Missouri limited liability company, their 
successors and assigns, having an address of 24820 Miller Road Harrisonville, MO 64701 
("Grantor") to Midwest Mitigation Oversight Association, Inc., a Missouri non-profit 
corporation, its successors and assigns, having an address of 21301 Shelby Lane Belton, MO  
64012 ("Grantee").  As used herein, the term "Grantor" shall include any and all heirs, 
successors, or assigns of the Grantor, and all subsequent owners of the Property (as hereinafter 
defined), and the term "Grantee" shall include any successor or assignee of Grantee. 
 
WITNESSETH: 
 
 WHEREAS, Grantor is the sole owner in fee simple title of certain lands situate in Cass  
County, MISSOURI, more particularly described in Exhibit A, attached hereto and incorporated 
herein ("Property"), and 
 
 WHEREAS, the permits require that Grantor preserve, enhance, restore, wetlands and 
uplands located on the Property and under the jurisdiction of the Corps; and 
 
 WHEREAS, Grantor, in consideration of the issuance of the permits to construct and 
operate the permitted activity, and as an inducement to Grantee and the Corps to issue the 
Permits, is willing to grant a perpetual Conservation Easement over the Property; and 
 
 NOW THEREFORE, in consideration of the above and mutual covenants, terms 
conditions, and restrictions contained herein, together with other good and valuable 
consideration, the adequacy and receipt of which is hereby acknowledged, Grantor hereby 
voluntarily grants and conveys a perpetual Conservation Easement for and in favor of Grantee 
upon the property, which shall run with the land and be binding upon the Grantor, and shall 
remain in full force and effect forever. 
 
 The scope, nature, and character of this Conservation Easement shall be as follows: 
 
 1.  Purpose:  The purpose of this Conservation Easement is to retain and maintain land 
or water areas on the Property in their natural, vegetative, hydrologic, scenic, open, agricultural, 
or wooded condition and to retain such areas as suitable habitat for fish, plants, or wildlife.  
Those wetland or upland areas that are to be restored, enhanced, or created pursuant to the Permit 
shall be retained and maintained in the restored, enhanced, or created condition required by the 
Permit. 
 
 2.  Rights of Grantee:  The following rights are conveyed to Grantee and the Corps by 
this easement: 
 
  a.  The right to take action to preserve and protect the environmental value of the 
Property; and 
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  b.  The right to prevent any activity on or use of the Property that is inconsistent 
with the purpose of this Conservation Easement, and to require the restoration of areas or 
features of the Property that may be damaged by any inconsistent activity or use; 
 
  c.  The right to enter upon and inspect the Property in a reasonable manner and at 
reasonable times to determine if Grantor is complying with the covenants and prohibitions 
contained in this Conservation Easement; and 
 
  d. The right to proceed at law or in equity to enforce the provisions of this 
Conservation Easement, and to prevent the occurrence of any of the prohibited activities 
hereinafter set forth. 
 
 3.  Prohibited Uses:  Except for restoration, creation, enhancement, maintenance, and 
monitoring activities, or surface water management improvements, which are permitted or 
required by the Permit, the following activities are prohibited on the Property: 
 
  a.  Construction or placing of buildings, roads, signs, billboards or other 
advertising, utilities, or other structures on or above the ground, or the construction or placing of 
structures below the ground that may impact the surface of the Property; 
 
  b. Dumping or placing of soil or other substance or material as landfill, or 
dumping or placing of trash, waste, or unsightly or offensive materials; 
 
  c.  Removal or destruction of trees, shrubs, or other vegetation, except as may be 
permitted by the Permit, and except for the removal of nuisance, exotic, or non-native vegetation 
in accordance with a maintenance plan approved by Grantee; 
 
  d. Planting of nuisance, exotic, or non-native plants as listed by the State of 
MISSOURI; 
 
  e.  Exploration for, or extraction of, oil or gas in such a manner as to affect the 
surface, or excavation, dredging, or removal of coal, loam, peat, gravel, soil, rock, or other 
material substance, except as may be permitted or required by the Permit; 
 
  f.  Use of motorized and non-motorized vehicles, the keeping or riding of horses, 
grazing, livestock confinement, or other surface use that may affect the natural condition of the 
Property, except for vehicle use for purposes of maintenance and upkeep, or as otherwise may be 
permitted or required by the Permit; 
 
  g.  Tilling, plowing, planting of crops, digging, mining, or other activities that are 
or may be detrimental to drainage, flood control, water conservation, water quality, erosion 
control, soil conservation, or fish and wildlife habitat preservation, including but not limited to 
ditching, diking, and fencing, except as permitted or required by the Permit; 
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  h. The extraction of water from the Property or adjacent properties owned by 
Grantor or the impoundment of water on the Property or on adjacent properties owned by 
Grantor, so as to affect the hydrology of the Property; 
 
  i. Acts or uses detrimental to the aforementioned retention and maintenance of 
land or water areas; 
 
  j.  Acts or uses detrimental to the preservation of the structural integrity or 
physical appearance of sites or properties of historical, architectural, archaeological, or cultural 
significance. 
 
 4.  Reserved Rights:  Grantor reserves all rights as owner of the Property, including the 
right to engage in uses of the Property that are not prohibited herein and that are not inconsistent 
with any Corps rule, criteria, permit, or the intent and purposes of this Conservation Easement. 
 
 5.  Taxes:  Grantor shall pay any and all applicable real property taxes and assessments 
levied by competent taxing authority on the Property. 
 
 6.  Maintenance:  Grantor shall, at Grantor's sole expense, operate, maintain and keep up 
the Property consistent with the purpose of this Conservation Easement.  Grantor shall remove 
from the Property any nuisance, exotic, or non-native plants as listed by the State of MISSOURI 
and shall maintain the hydrology of the Property as it currently exists or as otherwise required by 
the Permit. 
 
 7.  Hazardous Waste:  Grantor covenants that if any hazardous substances or toxic 
waste exist or has been generated, treated, stored, used, disposed of, or deposited in or on the 
Property, or there are or have been any underground storage tanks on the Property, Grantor shall 
be responsible for any and all necessary costs of remediation. 
 
 8.  Public Access:  No right of access by the general public to any portion of the Property 
is conveyed by this Conservation Easement, and Grantor further covenants not to hold any 
portion of the Property open to general use by the public except with the written permission of 
the Corps and Grantee. 
 
 9.  Liability:  Grantor shall continue to retain all liability for any injury or damage to the 
person or property of third parties that may occur on the Property arising from ownership of the 
Property.  Neither Grantor, nor any person claiming by or through Grantor, shall hold Grantee or 
the Corps liable for any damage or injury that may occur on the Property. 
 
 10.  Recording Requirements:  Grantor shall record this Conservation Easement in the 
official records of Cass County, MISSOURI, and shall re-record it at any time Grantee or the 
Corps may require to preserve their rights.  Grantor shall pay all recording costs, fees and taxes 
necessary at any time to record this Conservation Easement in the public records.  Grantor shall 
thereafter insert the terms and restrictions of this Conservation Easement in any subsequent deed 
or other legal instrument by which Grantor divests himself/herself/itself of any interest in the 
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Property, and shall provide a photocopy of the recorded Conservation Easement to the new 
owner(s). 
 
 11.  Enforcement:  The terms and conditions of this Conservation Easement may be 
enforced in an action at law or equity by the Grantee or the Corps against the Grantor or any 
other party violating or attempting to violate these Restrictions.  Venue for any such action shall 
be in Cass County, MISSOURI.  Enforcement of this Conservation Easement shall be at the 
reasonable discretion of the Grantee or the Corps, and any forbearance on behalf of Grantee or 
the Corps to exercise its or their rights hereunder in the event of any breach by Grantor shall not 
be deemed or construed to be a waiver of rights.  Any costs incurred in enforcing, judicially or 
otherwise, the terms, provisions, and restrictions of this Conservation Easement, including 
without limitation, the costs of suit, and attorney's fees, shall be borne by and recoverable against 
the non-prevailing party in such proceedings, except that such costs shall not be recoverable 
against the Corps.  In addition, if the Grantee or the Corps shall prevail in an enforcement action, 
such party shall also be entitled to recover that party's cost of restoring the land to the natural 
vegetative and hydrologic condition existing at the time of execution of these Restrictions or to 
the vegetative and hydrologic condition required by the Permits. 
 
 12.  Assignment of Rights:  Grantee shall hold this Conservation Easement exclusively 
for conservation purposes.  Grantee will not assign its rights and obligations under this 
Conservation Easement, except to another legal entity qualified to hold such interests under 
applicable state and federal laws and committed to holding this Conservation Easement 
exclusively for the purposes stated herein.  Grantee shall notify the Corps in writing of any 
intention to reassign this Conservation Easement to a new grantee at least sixty (60) days in 
advance thereof, and the Corps must accept the assignment in writing.  The new grantee shall 
then deliver a written acceptance to the Corps.  The assignment instrument must then be recorded 
and indexed in the same manner as any other instrument affecting title to real property and a 
copy of the assignment instrument shall be furnished to the Corps.  Failure to comply with the 
assignment procedure herein stated shall result in invalidity of the assignment.  In the event of 
dissolution of the Grantee or any successor, or failure for 60 days or more to execute the 
obligations of this Conservation Easement, the Grantee shall transfer this Conservation Easement 
to a qualified and willing grantee.  Upon failure of the Grantee or any successor to so transfer the 
Conservation Easement, the Corps shall have the right to sue to force such an assignment to a 
grantee to be identified by the Court. 
 
 13.  Successors:  The covenants, terms, conditions, and restrictions of this Conservation 
Easement shall be binding upon, and inure to the benefit of the parties hereto and their respective 
personal representatives, heirs, successors, and assigns, and shall continue as a servitude running 
in perpetuity with the Property. 
 
 14.  Notices:  All notices, consents, approvals, or other communications hereunder shall 
be in writing and shall be deemed properly given if sent by United States certified mail, return 
receipt requested, addressed to the appropriate party or successor-in-interest. 
 
 15.  Severability:  If any provision of this Conservation Easement or the application 
thereof to any person or circumstances is found to be invalid, the remainder of the provisions of 
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this Conservation Easement shall not be affected thereby, as long as the purpose of the 
Conservation Easement is preserved. 
 
 16.  Alteration or Revocation:  This Conservation Easement may be amended, altered, 
released, canceled, or revoked only by written agreement between the parties hereto or their 
heirs, assigns, or successors in interest, which shall be filed in the public records of Cass County, 
MISSOURI.  No action shall be taken, however, without advance written approval thereof by the 
Corps.  Corps approval shall be by letter attached as an exhibit to the document amending, 
altering, canceling, or revoking the Conservation Easement, and said letter shall be informal and 
shall not require notarization.  It is understood and agreed that Corps approval requires a 
minimum of sixty (60) days written notice, and that the Corps may require substitute or 
additional mitigation, a separate conservation easement or alternate deed restrictions, or other 
requirements as a condition of approval.  Any amendment, alteration, release, cancellation, or 
revocation together with written Corps approval thereof shall then be filed in the public records 
of Cass County, MISSOURI, within 30 days thereafter. 
 
 17.  Controlling Law:  The interpretation and performance of this Conservation 
Easement shall be governed by the laws of the State of MISSOURI. 
 
 TO HAVE AND TO HOLD unto Grantee forever.  The covenants, terms, conditions, 
restrictions, and purpose imposed with this Conservation Easement shall be binding upon 
Grantor, and shall continue as a servitude running in perpetuity with the property. 
 
 GRANTOR FURTHER COVENANTS that Grantor is lawfully seised of said Property 
in fee simple; that the Property is free and clear of all encumbrances that are inconsistent with 
the terms of this Conservation Easement and that no mortgages or other liens exist; that Grantor 
has good right and lawful authority to convey this Conservation Easement, and that it hereby 
fully warrants and defends the title to the Conservation Easement hereby conveyed against the 
lawful claims of all persons whomsoever. 
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IN WITNESS WHEREOF, the Grantor has executed this Conservation Easement this 
________ day of _______________, 20___. 
 
Signed in the presence of: GRANTOR: 
 
 
 
___________________________________ Swallow Tail, L.L.C. 
Print Witness Name: __________________ By:  ______________________ 
 Print:  David L. Flick 
 Title:  _____________________ 
 
The foregoing Conservation Easement was acknowledged before me this ______day of 
____________, 20___, by _____________________ as _____________________ of 
__________________________ who is personally known to me or has produced 
__________________________ ________________________ as identification. 
 
My Commission Expires: 

 
______________________________________ 
NOTARY PUBLIC 

______________________________________________ 
 
IN WITNESS WHEREOF, the Grantee accepts this Conservation Easement this  
________ day of _______________, 20___. 
 
Signed in the presence of: GRANTEE: 
 
 
___________________________________ Midwest Mitigation Oversight Association Inc. 
Print Witness Name: __________________ By:  ________________________________ 
 Print:  James D. Drake 
 Title:  _____________________ 
STATE OF MISSOURI/KANSAS 
COUNTY OF ________________________ 
 
The foregoing Conservation Easement was acknowledged before me this ______day of 
____________, 20___, by _____________________ as _____________________ of 
__________________________ who is personally known to me or has produced 
__________________________ ________________________ as identification. 
 
My Commission Expires: 

 
 
______________________________________ 
NOTARY PUBLIC 
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Exhibit “A” 
Legal Description of Property 

 
A portion of the Northeast Quarter of Section 1 and a portion of the Northwest Quarter of 
Section 6, Township 44 North, Range 30 West, Cass County, Missouri.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOTE: Legal description and exhibit to be included prior to recordation of the property.  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

APPENDIX F 
 

QUALIFICATIONS OF SPONSOR’S  
TECHNICAL CONSULTANT 



   
 

INTRODUCTION 
 
 
Terra Technologies Inc. is an innovative consulting firm with a focus on Clean 
Water Act Section 404 and 401 permitting and compensatory mitigation as well as 
biotechnical and environmental engineering.  This focus requires an extensive 
amount of horticultural and biological expertise that also has application in a broad 
range of areas including large and small scale wetland and stream system 
development, wildlife habitat enhancement projects, ecologically-sensitive stream 
stabilization design and environmental remediation.  The scientists and engineers at 
Terra Technologies provide a wide array of services including Clean Water Act 
404/401/402 permit applications, compensatory mitigation design, rare and 
endangered species audits, environmental investigations, development of erosion 
and sediment control plans, and rain garden/natural stream channel design.  
 

Terra Technologies has successfully completed numerous 
biotechnical design projects across the Midwest.  No less than 
40 mitigation, constructed wetland, and stream bank 
stabilization projects are currently in construction or design in 
the greater St. Louis, Columbia, and Kansas City areas.  Our 
scientists will also perform 100+ wetland delineations, 
covering approximately 15,000 development acres annually. 

 
Terra Technologies combines the skills and 
experience of licensed professional engineers 
with the fields of wetland ecology, horticulture, 
soil bioengineering, stream geomorphology, 
agrohistology, botany, wildlife biology and 
agronomy.  This unique combination allows for 
the consideration and implementation of a 
broad range of solutions for Clean Water Act 
permitting, compensatory mitigation and storm 
water  problems in both urban and rural areas. 
With a professional staff of experienced 
scientists and engineers, our clients have the 
advantage of diversified resources and the 
expertise of the entire firm.  
 
Terra Technologies has been involved with 
numerous compensatory mitigation projects, 
including several large wetland and stream 
mitigation banks. Our design approach 
considers the existing site topography, 
hydrology, soils, and vegetation and then increases the amount of surface hydrology 



   
 

through the manipulation of 
water inputs and the creation 
of extensive and varied 
microtopography.  This 
microtopography creates a 
variety of hydrologic 
gradients within the onsite 
soils which leads to a 
diversity of microhabitats that 
support a wide diversity of 
plant life.  All compensatory 
projects are seeded and 
planted with a large number 
of appropriate native 
herbaceous and woody 
species.   

 
Our firm also has extensive expertise with stream stabilization and restoration 
projects.  Terra Technologies can specify and implement a variety of materials and 
techniques including erosion control blankets, turf reinforcing matrices, wire 
reinforced turf reinforcing matrices, geocellular confinement, biogabions, preplanted 
coir fiber logs, landscaped open-face modular wall systems, articulated concrete 
block systems, pool and riffle systems, bonded fiber matrices, and others. Terra 
Technologies constantly looks at new applications for existing products that can be 
used for biotechnical solutions. When appropriate, pure vegetative stabilization 
approaches can also be effective.  In all of our compensatory mitigation approaches 
Terra Technologies strives to provide long term solutions that work with, rather than 
against, natural environmental processes. 
 
The key to any compensatory mitigation project is the long-term establishment of 
appropriate site hydrology as well as self-sustaining and low maintenance vegetation 
that is indigenous to the area. If 
the vegetation fails to establish, 
the long-term success of the 
project is in serious question. 
Pioneering vegetation often 
invades the initial establishment 
phase but is usually considered 
undesirable over the long term.  
Many of the initial plant materials 
mature and die within the first few 
growing seasons or dominate the 
environment such that more 
desirable plant materials cannot 
become established. A mature 
restoration project should contain 



   
 
a balanced mix of desirable riparian vegetation and grasses that do not require 
extensive maintenance to preserve the balance and control undesirable vegetation. 
Therefore, a complete understanding of the succession of plant communities is 
necessary to assure the long-term success of the project. Terra Technologies brings 
the necessary knowledge of agrohistology, horticulture, soil bioengineering, and 
botany to the project to assure long-term success.  
 

Terra Technologies is comprised of highly qualified 
professionals with extensive experience and a range of 
engineering and scientific disciplines.   We are recognized by 
our clients for providing value-added environmental 
engineering alternatives while responding rapidly to clients’ 
needs.   In total, more than 600 mitigation projects have been 
completed since the Company was founded in 1992.   
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Sni-A-Bar Creek Wetland & Stream Mitigation Bank 
Jackson County, Missouri 
 
Terra Technologies has designed and will oversee 
construction and management of a 70 acre Wetland and 
Stream Bank near Grain Valley, Missouri.   

This will be the first wetland or stream mitigation bank to 
be available for the Missouri side of the Kansas City 
metro area.  This project will transform floodplain 
agricultural land that has been plated with row crops for 
several decades into a functioning wetland mitigation site 
and riparian buffer. 

The design of the site took advantage of its location 
adjacent to a perennial stream for the restoration of a 
significant riparian buffer, as well as the enhancement of 
the existing buffer to thin undesirable trees and to re-
establish a large amount of herbaceous diversity to the 
corridor.  These activities will provide a large quantity of 
stream credits to sell to third parties.   
 
Areas further from the stream have soils that are more 
conducive for wetland development.  Large amounts of microtopography will work in tandem with the 
poorly drained soils to capture sufficient surface water to develop wetland conditions.  Additionally, the 
excavation will enhance the hydrology of the site by bringing the soil surface closer to the shallow ground 
water table. 

Most of the site will be planted as a forested wetland, which 
is appropriate based on the landscape position of the site 
within the floodplain of a large river.  Within the forested 
areas, large spaces will be excavated to a greater depth to 
create shallow marsh areas, which will provide an additional 
amount of habitat diversity and will enhance habitat for 
migrating waterfowl, which already use a shallow swale on 
the site as resting ground.   

The proposed 
service area of 

this bank will include virtually all of Jackson, Ray, 
Lafayette, Saline and Pettis counties as well as parts of Clay, 
Cass, Johnson, Benton, Morgan, Moniteau, Cooper, 
Chariton, Carroll, Clinton and Caldwell counties.  

Earthwork, seeding, and planting are complete on 
approximately half of the property.  The remaining work is 
expected to be completed by the end of 2007. 
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North Grand River Wetland & Stream Mitigation Bank 
Carroll County, Missouri 
 
Terra Technologies has designed 
the restoration of a 137-acre farm 
property to a Wetland and Stream 
Mitigation Bank and began 
construction on the property in the 
summer of 2007.  This site is 
located in rural Carroll County, 
where the wetlands created should 
help to improve water quality by 
removing agricultural pollutants.  
Additionally, a significant amount 
of wildlife habitat will be created 
or enhanced as a result of this 
project. 
 
Encompassing nearly a quarter 
section, this site has rolling upland 
pastures which will be restored to prairie fields as well as low-lying floodplain areas planted in row crops.  
These areas surround a perennial stream and an intermittent tributary.   
 

Terra Technologies plans to back up water across much 
of the floodplain areas by installing a water control 
structure in the main stream channel and by controlling 
the points where the resulting floodwaters would enter 
and exit the adjacent fields.  The fields have been 
excavated to create a patchwork of microtopography as 
well as deeper marsh swales.  Most of the areas with 
microtopography have been planted with more than 30 
species of appropriate native woody species characteristic 
of floodplain wetland forests as well as a diverse mixture 
of wetland grasses and forbs.  The marsh swales follow 
the natural contours of the land, including aspects of the 
original pre-channelization stream alignment.  These 

areas have been planted with a mixture of shrub swamp and emergent herbaceous wetland species to 
create habitat diversity.  Existing drainages along the hill slopes were enhanced through excavation and 
plantings to create numerous small hillside wetlands that receive drainage from the uplands as well as 
from subsurface water flows.  
 
Construction will be completed in 2008.  Terra Technologies 
will manage and monitor the property as well as market and 
sell the resulting wetland and stream credits. 
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Osage Plains Wetland & Stream Mitigation Bank 
Cass County, Missouri 
 
 
 
 

 
Terra Technologies designed and is performing construction 
oversight, marketing, and monitoring of a Wetland and Stream 
Mitigation Bank located south of Kansas City in Cass County, 
Missouri.  The proposed bank service area will include virtually all 
of Cass, Henry, and Bates counties as well as parts of Jackson, 
Johnson, Benton, St. Clair, Cedar, Barton, and Vernon counties. 
 
Terra Technologies recognized that the site, which had been in 
row crop production for decades, had a significant amount of local 
topographic variability and a favorable position in the landscape 
for wetland development.  This topographic variability was 
enhanced to facilitate the creation of wetland hydrology and hydric 
soil development. 
 
The enhancement of the site’s intricate topography led to a wide variety of microhabitats along a hydrologic 
gradient, which allowed for the establishment of a high amount of botanical diversity.  Terra Technologies has 
planted appropriate native plant species to match the unique topography, soil, and hydrologic conditions of the site.  
The forested areas support more than 30 woody species including pin oak, shellbark hickory, and swamp white oak, 
the scrub-shrub communities include no less than 12 woody species including buttonbush, silky dogwood, shrub 
indigo, and elderberry, and the herbaceous communities included no less than 50 species including a diverse sedge 
mix, bulrushes, and numerous attractive wildflowers such as iris and bur marigold.   
 
This project has provided numerous water quality benefits including, but not limited to: flood control, 
reconnection of a perennial river with its floodplain, and the removal agricultural pollutants from runoff (71% of 
Cass County is cultivated or cultural grasslands; 1% is marsh/wet herbaceous vegetation; Downstream is Section 
303(d) listed Lake of the Ozarks).  In addition, numerous wildlife benefits have been established including 
amphibian breeding sites, a water source for birds & mammals, a wildlife corridor along river (no fences) and 
establishment of small mammal habitat.   
  

ACTIONS RESULTS 
 Intercept & disperse existing hydrology 

 Removed 6-12” of topsoil in some areas to   
     lower elevations 

 Restored: 18.43 acres of wetlands 
     Forested wetland (6.06 acres) 
     Scrub - Shrub wetland (6.84 acres) 
     Herbaceous wetland (5.53 acres) 

 Graded to desired contours  Enhanced Existing Floodplain Forest (2.12 acres) 
 Created significant microtopography  Restored Prairie (0.82 acres) 
 Installed surge pipe to capture flow from    

    East Branch of South Grand River 
 Enhanced Existing Forested & Herbaceous                   

    Wetlands (1.14 acres) 

 Planted and hydroseeded  Reforested 17.98 acres along more than 3,000 feet of  
    stream bank along one side (stream credits) 
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Smith Creek Wetland & Stream Mitigation Bank 
Moniteau County, Missouri 
 

Terra Technologies is designing the first Wetland 
and Stream Mitigation Bank in mid-Missouri.  This 
172-acre restoration site will restore and enhance a 
300 foot buffer to more than 3,300 linear feet of a 
perennial stream as well as restore and enhance 
native prairie and woodland habitats to areas that are 
currently in pasture or have been unmanaged.   
 
Most importantly, Terra Technologies will convert a 
large area currently in agricultural production to 
forested and herbaceous wetlands.  This will be 
accomplished through the diversion of existing sheet 
flow, the removal of agricultural berms, the creation 
of microtopography, and the construction of large 

and small berms across the site.  The position of this site low in the landscape as well as the predominance 
of poorly drained soils make the likelihood of success very high.   
 
 
 
Terra Technologies’ dedication to botanical diversity will 
result in the planting of more than 30 species of trees and 
shrubs across the site as well as more than 100 species of 
herbaceous plants across a variety of habitat types.  The 
combination of forested wetland, herbaceous wetland, prairie, 
dry woodland, and riparian corridor will provide significant 
improvements to local wildlife habitat.  Additionally, the 
creation of such a large amount of wetlands will provide a 
significant impact to water quality as local agricultural runoff 
will filter through the onsite wetlands. 
 
Terra Technologies will oversee the construction of the mitigation bank as well as perform monitoring, 
navigate the regulatory requirements, and sell the wetland and stream credits. 
 
Construction is expected to begin in 2008. 
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MISSOURI STATE HISTORIC PRESERVATION OFFICE 
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