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Definitions 

1. AURORA HEADWATERS BANK – An umbrella mitigation bank covering portions of the South 

Platte, Arkansas, and Colorado River basins.    

2. BANK SPONSOR: Any public or private entity responsible for establishing, and, in most 

circumstances, operating a mitigation bank.  In the case of the Headwaters Bank, the sponsor is the City 

of Aurora. 

3. BANK ENABLING INSTRUMENT (BEI): means the legal document for the establishment, 

operation, and use of a mitigation bank (aka, The Mitigation Banking Instrument). 

4. BUFFER: means an upland, wetland, and/or riparian area that protects and/or enhances aquatic 

resource functions associated with wetlands, rivers, streams, lakes, marine, and estuarine systems from 

disturbances associated with adjacent land uses. 

5. COMPENSATORY MITIGATION: the restoration (re-establishment or rehabilitation), 

establishment (creation), enhancement, and/or in certain circumstances preservation of aquatic 

resources for the purposes of offsetting unavoidable adverse impacts which remain after all appropriate 

and practicable avoidance and minimization has been achieved. 

6. CREDIT: means a unit of measure (e.g., a functional or areal measure or other suitable metric) 

representing the accrual or attainment of aquatic functions at a compensatory mitigation site. The 

measure of aquatic functions is based on the resources restored, established, enhanced, or preserved. 

7. DEBIT: means a unit of measure (e.g., a functional or areal measure or other suitable metric) 

representing the loss of aquatic functions at an impact or project site. The measure of aquatic functions 

is based on the resources impacted by the authorized activity. 

8. ENHANCEMENT:   The manipulation of the physical, chemical, or biological characteristics of an 

aquatic resource to heighten, intensify, or improve a specific aquatic resource function(s). Enhancement 

results in the gain of selected aquatic resource function(s), but may also lead to a decline in other 

aquatic resource function(s). Enhancement does not result in a gain in aquatic resource area. 

9. ESTABLISHMENT (A.K.A, CREATION):  The manipulation of physical, chemical, or biological 

characteristics to develop an aquatic resource that did not previously exist at an upland site. 

Establishment results in a gain in aquatic resource area and functions. 
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10. FINANCIAL ASSURANCES: Assurances that may be requested by the Corps to ensure 

compensatory mitigation is in full compliance with performance standards.  Assurances may include, but 

are not limited to, performance bonds, escrow accounts, letters of credits, etc. 

11. LONG-TERM STEWARD: The title holder of the mitigation site property who is responsible for 

the ownership and long-term management of the wetlands and/or other aquatic resources. 

12. MITIGATION PLAN:  Document describing the specific approach to effecting ecological 

improvements during a mitigation project at a mitigation site.  The mitigation plan addresses the 13 

points described in 33 CFR 332.4(c) and includes the mitigation work plan. 

13. MITIGATION SITE: A physical location where wetlands and/or other aquatic resources are 

restored, created, enhanced or, in exceptional circumstances, preserved expressly for the purpose of 

providing compensatory mitigation. 

14. MITIGATION WORK PLAN: Detailed written specifications and work descriptions for the 

compensatory mitigation project, including, but not limited to, the geographic boundaries of the project; 

construction methods, timing, and sequence; source(s) of water, including connections to existing 

waters and uplands; methods for establishing the desired plant community; plans to control invasive 

plant species; the proposed grading plan, including elevations and slopes of the substrate; soil 

management; and erosion control measures. For stream compensatory mitigation projects, the 

mitigation work plan may also include other relevant information, such as planform geometry, channel 

form (e.g., typical channel cross-sections), watershed size, design discharge, and riparian area plantings. 

15. INTERAGENCY REVIEW TEAM (IRT): means an interagency group of federal, tribal, state, and/or 

local regulatory and resource agency representatives that reviews documentation for, and advises the 

district engineer on, the establishment and management of a mitigation bank or an in-lieu fee program.   

16. PRESERVATION: means the removal of a threat to, or preventing the decline of, aquatic 

resources by an action in or near those aquatic resources. This term includes activities commonly 

associated with the protection and maintenance of aquatic resources through the implementation of 

appropriate legal and physical mechanisms. Preservation does not result in a gain of aquatic resource 

area or functions. 

17. PROSPECTUS: A standalone document that provides a summary of the information regarding the 

proposed mitigation bank or in-lieu fee program, at a sufficient level of detail to support informed public 

and IRT comment. 

18. RE-ESTABLISHMENT:  The manipulation of the physical, chemical, or biological characteristics of 

a site with the goal of returning natural/historic functions to a former aquatic resource. Re-

establishment results in rebuilding a former aquatic resource and results in a gain in aquatic resource 

area and functions. 

19. REHABILITATION:   The manipulation of the physical, chemical, or biological characteristics of a 

site with the goal of repairing natural/historic functions to a degraded aquatic resource. Rehabilitation 

results in a gain in aquatic resource function, but does not result in a gain in aquatic resource area. 

20. RESTORATION the manipulation of the physical, chemical, or biological characteristics of a site 

with the goal of returning natural/historic functions to a former or degraded aquatic resource. For the 

purpose of tracking net gains in aquatic resource area, restoration is divided into two categories: re-

establishment and rehabilitation. 
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Bank Administration & Operation 

Introduction 
This document is a prospectus for the initial mitigation site in Aurora Water’s (“Sponsor”) 

Headwaters umbrella mitigation bank (“Headwaters Bank”).  This prospectus describes how a mitigation 

bank site at the River Parcel of the Hayden Ranch will be established, operated, and administered.  It 

also summarizes the pre-mitigation character and condition of the site and the treatments prescribed to 

improve the ecological functioning of its floodplain wetland and riparian habitats.  This prospectus limits 

its specific consideration to mitigation at Hayden Ranch River Parcel, while acknowledging that 

additional mitigation projects may be carried out by the Sponsor elsewhere on the Hayden Ranch in the 

future.  Therefore, this mitigation bank is named the Hayden Bank (or “Bank”), and this prospectus 

describes the first phase of restoration at its river parcel.  Future phases of the Hayden Bank, if they 

should occur, would be established, operated and administered in a similar manner as is described in 

this prospectus.       

This prospectus follows an umbrella banking plan developed for the Headwaters Bank, whose 

earlier draft was thoroughly reviewed by all three US Army Corps of Engineer (“Corps”) districts 

(Albuquerque, Omaha, and Sacramento) and the Interagency Review Team (IRT).  This prospectus is an 

adaptation of the South Pacific Division’s mitigation banking prospectus checklist to Colorado and the 

circumstances of umbrella banking.  

The purpose of the Hayden Bank is to provide compensatory mitigation for unavoidable impacts 

to non-tidal wetlands and streams within the Bank’s service area as authorized under Section 404 of the 

Clean Water Act and to ensure that mitigation planning is consistent with the requirements of the 2008 

Rule (33 CFR Part 325 & 332).  Mitigation credits developed by the Bank may also serve to fulfill the 

requirements of other policies and laws including, but not limited, to the National Environmental Policy 

Act (NEPA) and the State of Colorado Fish and Wildlife mitigation policy (§37-60-122.2 Colorado Revised 

Statute).  Utilization of completed mitigation for purposes other than §404 CWA mitigation will be 

authorized by appropriate regulating agencies on a case-by-case basis.  Aurora Water understands that 

completion of mitigation under this umbrella instrument carries with it no assurance that future permits 

for regulated actions will be granted.  

 

The Hayden Bank will be for the sole use of the Sponsor.  It will provide Aurora Water with a 

means of carrying out long-term strategic planning related to water supply development.  The Hayden 

Bank will provide the City of Aurora with high quality, functioning mitigation wetlands that can be 

utilized to offset unavoidable wetland or stream impacts, using the federally-preferred compensatory 

mitigation option.  The Hayden Bank, along with other sites that may be added under the umbrella, will 

allow Aurora Water to minimize or eliminate the temporal impacts of potential future projects. 

 

The goal of the mitigation is to re-establish and re-habilitate severely degraded riverine 

wetlands and associated upland buffers in the floodplain of the Arkansas River.  Wetland and riparian 
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habitats in the floodplain have suffered greatly as the result of isolation from overbank flows and 

chemical contamination by mine tailings.  US EPA Super Fund operations physically and chemically 

stabilized the tailings in place and seeded a cover species of grass.  The Hayden Bank site and 

surroundings have all been released from Super Fund jurisdiction and have been removed from the 

federal priority list.   

 

The EPA efforts were focused solely on addressing the deposited tailings, leaving the floodplain 

disconnected from the river which historically had supported its wetlands.  Moreover, the massive haul 

roads used in soil remediation remained on the site further isolating historical wetland habitats from 

their water source.  

 

The derelict beaver pond complex habitats of the Hayden Bank site formerly provided important 

aquatic life support functions, by lending stability to the Arkansas River channel, providing fish nursery 

habitat in the form of backwaters and the organic material that forms the base of the aquatic food 

chain, along with a host of other functions.  It appears highly feasible to restore impaired wetlands at 

the Hayden Bank to a generally high level of functioning through implementation of minimally-invasive 

treatments.   Restoration of functioning to the Hayden Bank’s wetlands would provide critically 

important ecosystem support to the Arkansas River aquatic habitat, which has recently been added to 

the State’s list of “Gold Medal Fisheries” by Colorado Parks and Wildlife (CPW).  The Hayden Ranch River 

Parcel in which in the Bank is located, is currently open to the public for passive recreation, particularly 

sport fishing.  

 

 

1 Proposed mitigation bank name 
THE CITY OF AURORA’S HAYDEN RIVER PARCEL MITIGATION BANK (“Hayden Bank”) 

  

2   Bank Applicant and Contact information 
Bank Applicant: CITY OF AURORA 

 

Key Contacts 

Bank Sponsor:       Aurora Water Project Manager: 

Marshall M. Brown      Michael McHugh 

Director of Aurora Water     Aurora Water  

City of Aurora       City of Aurora 

15151 E. Alameda Parkway, Suite 3600    15151 E. Alameda Parkway, Suite 3600 

Aurora, CO 80012      Aurora, CO 80012 

303-739-7370       (303) 739-7006 

303-739-7491 (fax)      MMcHugh@auroragov.org 

 

mailto:MMcHugh@auroragov.org
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Consultants: 

Brad Johnson, Ph.D., P.W.S.     Mark Beardsley, M.S. 

Johnson Environmental Consulting, LLC    EcoMetrics, LLC   

1518 W. Oak St.       P.O. Box 1469 

Fort Collins, CO 80521      Fairplay, CO 80440 

970.490.1388       719.839.1497 

bjohnson-jec@comcast.net     mark.ecometrics@gmail.com 

 

3   Location Map (Fig. 1) 
 The Hayden Bank will be located on Aurora Water’s 370 ac. Hayden Ranch River Parcels located 

approximately nine miles south of Leadville, CO.  Figure 1 provides a vicinity map showing the location 

of the Bank relative to Leadville and other features.   

 

4   Site Map (Fig. 2) 
 

5   Aerial Photograph (Fig. 3) 
 

6   Mitigation bank establishment and operation 

The Hayden Bank is intended to serve the sole needs of Aurora Water, which may use its 

mitigation credits to offset impacts resulting from infrastructure development, operation, maintenance, 

or expansion, or other needs of Aurora Water as identified.  The Hayden Bank will be the initial 

mitigation site of Aurora Water’s Umbrella Mitigation Bank. 

The Hayden Ranch was purchased in in 1998 by The City of Aurora.  Most of the historical ranch 

has been donated or exchanged to different entities including the US Bureau of Land Management 

(BLM) and Colorado Mountain College; however, five parcels along the Arkansas River were retained by 

Aurora for the expressed purpose of improving the aquatic habitats present with the aim of generating 

mitigation credits. 

Baseline monitoring and characterization of habitats began in 2012.  Improvement of the 

Hayden Bank’s wetland habitats commenced in the fall of 2013 with the removal of the cross-floodplain 

haul roads.  Additional improvements in the form of connecting channels, small artificial beaver dams 

and aggressive willow planting are scheduled for the spring of 2015.  Implementation of mitigation will 

be entirely funded by Aurora Water, subject to appropriation of the City of Aurora’s Annual Budget.  

After construction, performance monitoring and interim management will be conducted by Aurora 

Water and its consultants and will continue through the establishment period, which will be a minimum 

of five years, or until performance standards are achieved. Interim management measures will include 

site monitoring, water and vegetation management as needed, and removal of incidental garbage or 

trash. Aurora Water intends to be the long-term manager of the Hayden Bank Property, however, it 

mailto:bjohnson-jec@comcast.net
mailto:mark.ecometrics@gmail.com
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reserves the right to transfer this responsibility to an appropriate entity approved by the Corps. Long-

term management will be funded by an annual allocation assigned in Aurora Water’s operational 

budget, and long-term management will be funded in perpetuity, with the amount and distribution of 

funding following an approved long-term management plan included in the Bank Enabling Instrument, 

subject to appropriation of the City of Aurora’s Annual Budget.  Long-term maintenance and 

management needs (beyond the required monitoring period) will be determined according to the 

circumstances as they develop at the mitigation site, the requirements 33 CFR 332.7(d), and decisions of 

the District Engineer.  Monitoring and maintenance activities will be reported per the requirements of 

33 CFR 332.8 (q)(3). 

 

Mitigation treatments are designed to restore historical wetlands in the bank area. If stream 

flow depletions exceed the historical wetland depletions, Aurora Water has sufficient water rights and 

infrastructure in place to compensate for those excess depletions.  

 

The City of Aurora shall record a restrictive covenant, conservation easement, deed restriction 

or similar device on the Hayden Bank site subject to the approval of City Council in favor of a neutral 

third party, and provide a copy to the Interagency Review Team (IRT) in accordance with 40 CFR 230.97 

(a).  A copy of the recorded document shall be provided to the Corps within 30 days of recordation. 

 

7   Qualifications of the Sponsor 
The City of Aurora’s drinking water supply comes from surface water collection systems in three 

major river basins – the South Platte, the Colorado, and the Arkansas.  This diverse water source 

portfolio is an asset to Aurora and requires Aurora Water to monitor and assess the watershed health of 

vast sections of Colorado’s forested lands.  Healthy watersheds are needed to provide high quality 

water, and are essential to overall water supply quantity.  Wetlands are an important component of 

these watersheds.  

 

The City of Aurora, acting by and through its Utility Enterprise, Aurora Water, has entered into a 

number of agreements with United States Government Entities, State and Local Governments and Non-

governmental Organizations (NGO’s) for various long-term projects to improve forest health and 

promote environmental health and protection.  For example, in the past three years Aurora Water has 

executed multi-year agreements with the Pike-San Isabel National Forest, The Rocky Mountain Region 

(Region 2) of the US Forest Service, and the National Forest Foundation to improve forest health, 

conduct environmental studies and to restore valuable riparian areas damaged in the Hayman Fire.  By 

further example, Aurora Water has entered into many long-term cooperative agreements with other 

entities including The U.S. Bureau of Reclamation, Denver Water, Colorado Springs Utilities, Pueblo 

Board of Water Works, Eagle County, Eagle Water and Sanitation District, Southeastern Colorado Water 

Conservancy District.  Aurora Water staff has the experience to negotiate, implement, and manage 

multi-year, multi-million dollar agreements. 
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The consultants planning, designing and overseeing mitigation have extensive experience and 

expertise in ecological restoration, functional assessment and Section 404 Clean Water Act mitigation. 

 

8   Approved Jurisdictional Determination (JD) 
 Wetland boundaries are shown in Fig. 4.  The wetland boundary delineation report and JD are 

included as Attachment 1. 

 

9   Preliminary biological resource survey 

9.1 Historical Conditions   
The habitats of the Hayden Bank site are, or historically were, riverine wetlands adjacent to the 

main Arkansas River channel.  The site’s mosaic of palustrine emergent and shrub-scrub vegetation, its 

relict beaver-created features such as channels and dams, and the expanses of dried organic soil mats 

up to nearly 10 cm thick indicate that the site was historically much wetter than it is now.  These 

attributes convincingly demonstrate that historically the floodplain was dotted with beaver ponds 

interconnected by small distributary channels.  Highly functioning or reference standard examples of 

this habitat type of habitat are found specifically in the greater Arkansas valley, as well as the central 

Colorado Mountains in general. 

The connection of the river to its floodplain habitats is the fundamental ecological forcing factor 

driving the spectrum of wetland and aquatic functions.  A connected floodplain spreads the flow of the 

river, particularly at high flows, thereby reducing the effective energy of floodwaters and is also of 

critical importance to the maintenance of channel stability.  Floodplain ponds, channels and backwaters 

provide critical fisheries habitat, particularly in the form of nurseries, and in large they fuel the aquatic 

food chain by providing the bulk of the organic matter eaten by macroinvertebrates, which in turn feed 

fish populations.   

In addition to creating open water habitat, functioning beaver dams elevate the water table 

across the floodplain and as such they are primary drivers of wetland conditions on the floodplain.  

Ponds and the network of distributary channels which feed them, are the natural infrastructure that 

enables the function of floodplain water storage.  The wetlands at the surface are the outward 

manifestation of floodplain water storage, therefore, this function is of fundamental importance to the 

ecological character and health of riverine habitats along the Arkansas River. The wetlands in return 

support the connected river habitat by tempering the strongly snow-melt driven hydrograph by 

releasing water slowly throughout the summer.  This helps sustain healthy base flows, which are 

essential to supporting aquatic habitat, among other things.  Water storage is also of fundamental 

importance to the maintenance of a healthy hyporheic zone in the floodplain’s cobbly substrate.  The 

hyporheic zone is extremely important to overall stream health, supporting fish and macroinvertebrate 

populations and influencing everything from biogeochemical cycling to stream water temperature.  
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Healthy, functioning floodplain habitats in the Arkansas River headwaters support thriving 

willow-dominated vegetation.  The robust root structure of willows and their underlying, deep-rooted 

graminoid sward are the primary means by which unconfined mountain rivers maintain their 

geomorphic stability.  Willows are particularly important along this reach of the Arkansas River since the 

channel tends strongly toward instability due to the effects of mining and, less so, agriculture. 

9.2 Current functions and services of aquatic resources  
The Functional Assessment of Colorado Wetlands (FACWet) 3.0 method was used to assess and 

describe the baseline functional condition of the Bank’s habitats (Johnson, Beardsley and Doran 2010).  

FACWet is commonly thought of as a rapid assessment method.  While it can be used as such, FACWet 

can use observational and intensively collected quantitative data equally to inform and support variable 

scores.  As such, the method’s structure serves to efficiently develop a concise and informative picture 

of causes and effects of functional impairment.  This baseline assessment was initiated at the start of 

the Hayden Bank’s monitoring program in 2012 and it is informed by two seasons of quantitative data 

and observations. 

Table 1 lists FACWet variables and the score and letter grade assigned to each.  The rationale for 

each score is provided in the third column.  This FACWet evaluation considers the functional condition 

of wetlands across the Hayden Bank as a whole to provide an overview description.  For crediting 

purposes, a finer resolution FACWet analysis was performed as explained in Section 12d. 

The poor habitat conditions found throughout most of the floodplain are obvious.  Four primary 

stressors were identified during the baseline ecological assessment of the Hayden Bank’s habitats: 1) the 

floodplain’s connection to the Arkansas River has been impaired by geomorphological changes in the 

channel caused by historical mining activity; 2) the floodplain was transected by seven haul roads used 

to treat tailings deposited on the floodplain; 3) critical surface water distributaries were blocked; and 4) 

the whole area has been variously affected by metals-laden mine tailings (Fig. 5).  Together these 

stressors combined to make the floodplain inhospitable to beaver and their ponds, which nurtured the 

wetlands.  The floodplain is now largely dewatered and wetlands are essentially confined to the deep 

swales, which come near to or reach the water table. 

The conditions at the Hayden Bank precluded the performance of most functions associated 

with riverine wetlands or those functions are being performed at only highly impaired levels.  

Considering the seven functions highlighted in FACWet, the site’s capacity to support the Arkansas River 

fishery is nearly extinguished.  The wildlife habitat value of the Hayden Bank is also greatly diminished.  

For animals such as beaver, waterfowl and amphibians the vast majority of the floodplain habitats have 

been rendered non-viable.  For elk and deer, on the other hand, the floodplain still provides habitat, but 

of comparatively poor quality. 

The flood attenuation function of the Hayden Bank’s wetlands has been greatly degraded by 

their increased isolation from the main stem of the Arkansas River.  Isolation from overbank flows in 

conjunction with the loss of beaver has resulted in a marked degradation in the short- and long-term 

water storage function of the floodplain habitats, as well as their ability to positively influence water 
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chemistry.  Isolation from overbank flows, widespread loss of willows and beaver, and the general 

decline of strongly rooted wetland graminoid species have likewise damaged the ability of habitats to 

retain sediment and successfully stabilize the rapidly meandering channel.  Finally, the floodplain 

isolation along with the construction of the roads and widespread vegetation impacts have greatly 

reduced the site’s capacity for material export and food chain support.   

Table 1.  Summary of the Hayden Bank’s FACWet assessment findings. 

Variable Name Variable 
Rating 

Rationale (Primary Stressors) 

Habitat Connectivity 0.89  (B+) AA is in rural landscape that has seen some loss of wetlands and riparian 
habitat.  Connectivity near the river is only interrupted by a few primitive 
roads.  Hwy 24 poses a barrier to east-west migration and movement. 

Contributing Area 0.67  (D) Surrounding land use is managed as natural habitat for passive recreation, 
predominately fishing, but much of the area surrounding the bank is a 
freshly recovering US EPA Super Fund remediation site.  

Water Source 0.63  (D) Geomorphic impacts and flow management of Arkansas River have caused a 
dramatic reduction in site flooding, which has probably happened in only 28 
– 43% of the years in the 14-year gauge record.  Only one well has 
documented wetland hydrology during one year (2013). 

Water Distribution 0.58  (F) The eight haul roads spanning the floodplain formed a series of substantial 
dams that completely blocked surface water near the head of the mitigation 
site. 

Water  Outflow 0.58  (F) Impacts to the water source and distribution essentially preclude 
characteristic hydrologic outflow from the site. 

Geomorphology 0.78  (C+) Substantial road beds covered 1.4 ac of the site, and mine tailings cover 
another 0.4 ac for a total of 6% of the site area.  The remainder of the site’s 
geomorphology is in excellent condition. 

Chemical 
Environment 

0.62  (D) Hayden Bank site is adjacent to extensive mine tailings deposited in near-
channel portions of the floodplain.  Tailings have been geochemically 
stabilized by US EPA and remain in place.  This phase of mitigation 
purposefully avoids tailings to the extent possible.  Throughout most of the 
Hayden Bank site, vegetation does not appear to be metals stressed.  
Alteration of the soil redox potential is a major stressor on Hayden Bank’s 
habitat, resulting in the oxidation of organic mats and other impacts.  
 

Vegetation Structure 
and Complexity 

0.63  (D) The vegetation on Hayden Bank is generally extremely water stressed and 
widespread decadence or total loss of the willow canopy is common.  74% 
of vegetation plots had hydrophytic vegetation, but in most cases this was 
because of the persistence of arctic rush, shrubby cinquefoil and/or willows.  
Plots generally lacked a characteristic level of herbaceous vegetation cover 
and species diversity. 

Composite Score 
(FCI) 

0.65  (D) Site holds a gradient of wetland conditions from highly functioning at its top 
to non-functional throughout much of the remainder site.  Overall Hayden 
Bank’s habitats are functionally impaired.  
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9.3 Inventory of biological resources  
 Baseline vegetation structure and composition was characterized in 2012 in 13 permanent 

sample plots and eight cross-floodplain transects (Fig. 6). Attachment 2 provides a list of species found 

in study plots along with their life form, wetland indicator status, common synonym, average percent 

coverage across all plots, and the rank of the species in terms of its average cover as compared with all 

other species.  

 Multivariate and cluster analysis parsed out five distinct types of vegetation at Hayden Bank’s 

vegetation sample plots in 2012.  One additional vegetation type was recognized based on its 

topographical position in swales, and two other vegetation types, identified by transects, were also 

added to the list.  These eight vegetation types were mapped using a combination of vegetation plot 

and transect data and aerial photograph interpretation (Fig. 7).   

 

Table 2.  A description of vegetation types mapped at the Hayden Bank. 

Status Vegetation Type Description 

W
e

tl
an

d
 

Wet Riparian Scrub-shrub Generally occurring where active connection to the river still 
exists.  Vegetation is dominated by tall willow species, most 
commonly Salix geyeriana.  The understory is dominated by 
graminoids, most commonly Deschampsia cespitosa, Juncus 
balticus, Carex aquatilis, and Calamagrostis spp., along with the 
low-statured willow S. brachycarpa. 

Wet Swale 
 

Wet habitat dominated by the graminoid species listed above.  
Located in the elongated natural troughs that form the water 
distributary network across the floodplain.  Swales are mainly 
wet from alluvial ground water, but may also flood during high 
flows. 

Wet Riparian Meadow Similar to the above, but drier and located out of swales.  
Shrubby cinquefoil (Dasiphora floribunda) is common in patches 
and S. brachycarpa is present as scattered individuals. 

U
p

la
n

d
 

Upland Riparian Meadow Vegetation structure similar to that of wet riparian meadow, but 
with a prevalence of FACU and upland species, particularly 
fringed sage and scattered sagebrush (Artemisia spp.). 

Dry Cinquefoil/declining 
Willows 

This vegetation has an open canopy of dead or declining willows 
and an understory of shrubby cinquefoil and J. balticus.  Oxidizing 
organic layers several inches think are common here. 

Relict Beaver Complex Tall-willow habitat that has been dewatered and is in decline, 
but wherein willows roots are still able to access the water table 
to varying degrees.  Generally lacking shrubby cinquefoil, the 
understory is mainly dominated by Juncus balticus, 
Muhlenbergia richardsonis and FACU Poa spp. 

Decadent Tall-willow These areas house the remains of dead or nearly dead willows 
commonly rooted in a layer of dried and cracked organic soil.  
The understory tends to be very sparse and comprised mainly of 
J. balticus and M. richardsonis. 
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9.4 Past and present land uses 
From the time it was homesteaded in the 1800’s until the early 2000s, the Hayden Ranch was a 

working ranch, with land uses typical of mountain agricultural settings.  The primary known use of the 

floodplain area, where the Hayden Bank is sited, was for grazing.  Grazing was removed in or around 

2001.  The portion of the historical ranch property included in the Hayden Bank does not appear to have 

been hayed, nor did widespread willow removal occur there as part of ranch operations.  There is no 

evidence that the floodplain has been actively irrigated, although portions of the high terrace and plains 

east of Hayden Bank were irrigated and hayed up until about 2001.  The floodplain in Hayden Bank may 

have received some return flow from irrigation on the terrace, but the amount appears trivial. 

Presently the Hayden Ranch River Parcels where Hayden Bank is located is open to public 

access, mainly for passive recreation and the site is managed cooperatively with CPW.      

 

10   Map of the proposed bank service area (Fig. 8) 
The intersection of a U.S. Geological Survey 8-digit Hydrologic Unit Code Sub-basin (HUC 8 – 

Arkansas Headwaters) and a USDA Level 3 Ecoregion (Southern Rocky Mountains; Omernick 1995) was 

used to form the Hayden Bank service area.  This is the most common way to size service areas across 

the country according to Womble and Doyle 2010.  The entire Arkansas Headwater HUC 8 falls within 

the Southern Rocky Mountain Level 3 Ecoregion, thus the Hayden Bank Service area equates to the 

Arkansas Headwaters sub-basin. 

 

11   Other conserved lands in the vicinity of the Bank 
 The Hayden Bank is situated in a rural landscape with a high proportion of public lands held by 

US Bureau of Land Management (BLM) and Colorado Parks and Wildlife (CPW).  The property forms an 

important link in the Arkansas River riparian corridor that has long reaches of intact habitat broken by 

dysfunctional reaches such as those exemplified in Hayden Ranch.  As such, restoration and 

rehabilitation of Hayden Bank’s riverine wetlands will have disproportionately large ecological benefits 

because it will simultaneously improve ecosystem functioning at both the site and watershed scales. 

 

12   Ecological Objectives and Conceptual Plan 
 Table 3 provides a summary of the Hayden Bank’s ecological objectives and conceptual plan.  

The sections following the table provide expanded information on specific topics as required in the SPD 

mitigation banking checklist. 
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Table 3.  A summary of the stressors affecting FACWet variables at the Hayden Bank followed by the treatments and designs 
targets aimed at remediating them.  Monitoring protocols documenting mitigation performance are provided in the right-
most column. 

 Variable 
Name 

Stressor(s) Treatments and Design Targets Monitoring Protocols 

B
u

ff
e

r-
La

n
d

sc
ap

e
 

C
o

n
te

xt
 

Habitat 
Connectivity 

 Unpaved roads and 
CO Hwy 24 

 Fences 

 Artificially open 
habitats 

 Maintain or improve ranch 
management practices. 

 Work with agencies and private 
landowners to maintain or improve 
adjacent lands 

 No formal monitoring 
protocols 

Contributing 
Area 

 Mine tailings 

 Passive Recreation 

 Agriculture 

 As above 

 Phase 2 of the bank may address 
areas of adjacent tailings 

H
yd

ro
lo

gy
 

Water 
Source 

 Induced isolation 
from channel 
surface water 

 Flow management 

 Reconnect floodplain to river by 
constructing a passively functioning 
ingress channel replicating nearby 
reference examples 

 14 data-logging 
groundwater wells 
installed throughout 
the floodplain 

 Site inspections 
throughout the 
growing seasons of the 
monitoring period 

 
  

Water 
Distribution 

 8 haul roads 
constructed across 
floodplain 

 Lack of active beaver 
ponds 

 Remove haul roads 

 Connect natural distributary 
channels as needed 

 Check flow in distributaries to re-
induce down-floodplain flow 

 Create “beaver starter” ponds and 
re-establish physical conditions 
capable of supporting beaver 
populations 

Water  
Outflow 

 Impacted water 
source and 
distribution of water 
through the wetland 

 Allow water to passively return to 
the Arkansas R. at the bottom of 
the bank site 

A
b

io
ti

c 
an

d
 B

io
ti

c 
H

ab
it

at
 

Geomorph.  Haul Roads 

 Remove haul roads 

 Repair surface topography 
(distributaries) as needed 

 Hydrologic monitoring 
protocols will be used 
to gauge the efficacy 
of topographic 
improvements 

Soil and 
water chem 

 In situ chemically 
stabilized mine 
tailings 

 Widespread oxidized 
soil environment 

 Re-establish a characteristic  

 Nests of IRIS tubes will 
be placed at wells to 
confirm chemically 
reduced soil 
conditions  

Vegetation 
Structure 

and 
Complexity 

 Water stress 

 Chemical stress 

 Re-establish the hydrologic 
conditions capable of supporting 
healthy riverine wetland habitat. 

 Planting approximately 4000 rooted 
willow starts 

 Seed road beds with native riparian 
grasses. 

 31 permanent 
monitoring plots 

 8 cross-sectional 
vegetation transects 

 Planted willow 
tracking 
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12.1 Ecological Objectives and Design Targets 
The goal of mitigation treatments is to return the floodplain wetland and riparian habitats to 

a generally highly functioning condition that can sustain itself with minimal human intervention.  

In the case of the Hayden Bank’s habitats this means, (1) creating a passively maintained water 

source for the wetlands to be restored by reconnecting the floodplain to the main Arkansas R. 

channel, (2) removing the elevated cross-floodplain haul roads, (3) stitching together the 

severed network of distributary channels, and (4) initiating willow canopy re-establishment and 

facilitating beaver re-colonization through intensive and extensive willow planting.    

  

12.2 Conceptual Plan  
The mitigation plan includes reconnecting the Arkansas R. with its floodplain via the creation of 

a small ingress channel leading from a backwater to the upper pond of the Bank (Fig. 9).  Through the 

ingress water will be able to access the floodplain’s existing network of water distributaries.   

 

The feasibility of distributing water across and along the flood plain had to be evaluated to 

determine the viability of proposed treatments.  The topography of the floodplain is subtle enough that 

the behavior of surface water could not be reliably predicted or modeled.  The only way to determine 

mitigation feasibility was to remove the haul roads, allow any overbank flows to migrate down the 

floodplain and identify where connections or blockages are required to facilitate hydrologic restoration. 

 

The haul roads were removed in the fall of 2013 to preempt the 2014 flood cycle under a NWP 

27 (SPA-2013-00426-SCO).  In the spring of 2014, overbank flows entered the bank at approximately 

1000 cfs and floodwater patterns were closely observed.  From these observations the conceptual plan 

for reparation of the water distribution system was created (Fig. 9).  Reparation of the hydrologic system 

is scheduled for the spring of 2015. 

 

Simultaneously with hydrology repair, approximately 4000 rooted willows will be planted 

throughout the site.  Planting density will vary depending on the habitat and need.  Figure 9 presents an 

approximation of the willow planting plan, with planting densities based on mapped habitat types and a 

random distribution of willows within habitat patches. Numerous whole willows will also be 

transplanted throughout the Bank, particularly on the remediated road beds. 

 

12.3 Ecological suitability of the site 

The Hayden Bank is an ideal mitigation site.  Hydrologic stressors are well defined and they can 

be mitigated to a high degree and with relatively low risk.   The water source of the historic wetlands can 

be re-established through minimally invasive means that will yield passively functioning wetland and 

riparian habitat.  The viability of Hayden Bank’s hydrologic design, which utilizes relict habitat features, 

was tested in a controlled fashion during 2014 flood period.  Finally, waters reintroduced to the Hayden 

Bank’s floodplain distributary network will passively return to the main channel of the Arkansas R. 

through natural flow paths at the bottom of the site.     
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Native wetland vegetation still exists throughout the majority of the site – even if it is commonly 

sparse, and a viable seedbank of wetland plants likely exists in even the driest areas.  Natural seed 

sources also surround the Hayden Bank site.  All of these site characteristics strongly favor a more rapid 

recovery.      

Any natural area that receives frequent human visitation and usage must be maintained in order 

to sustain habitat quality.  The Hayden Bank will require long-term maintenance in order to ensure that 

its habitats are kept in the best possible condition, but the Hayden Bank’s mitigation design minimizes 

the long-term maintenance requirements over and beyond that accorded to any well managed natural 

area. 

 

13 Improvement in functions 

To accurately account for the potential ecological lift, the variability in existing functional condition 

across the Hayden Bank had to be accounted for.  Figure 10 shows the Hayden Bank with habitat 

conditions mapped according to one of four categories.  Only one area was rated as functional and it 

was very small (0.25 ac), so for accounting purposes it was lumped into the highly functional category.  

Table 4 provides a summary of pre-mitigation FACWet scores for Highly Functional, Functionally 

Impaired, and Non-functional wetland areas in the Bank.  Target post-mitigation FACWet scores are 

provided to the right of pre-mitigation scores and finally the predicted change in FACWet scores are 

calculated in the last three columns.  The predicted change (symbolized by “Δ”) in FACWet scores, 

calculated by subtracting post-mitigation FACWet scores from pre-mitigation ones, is an enumeration of 

the expected amount of functional lift that will be generated by mitigation treatments.  

Based on the alleviation of the identified stressors listed in Table 3 and through the described 

mitigation treatments, it is predicted that the functional condition of the Hayden Bank’s floodplain 

habitats can be elevated to a Highly Functioning condition (B or 0.85).  From this predicted condition the 

projected change in FACWet score for each category of wetland was calculated.  Based on the amount 

of projected lift, mitigation involving Highly Functioning areas is considered “minor rehabilitation”.  

Mitigation involving Functionally Impaired habitats is projected to constitute “major rehabilitation”, and 

that in Non-functional areas is predicted to count as “superior re-establishment”.  
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14 Proposed methodology to be used to determine credit availability and 

bank success 

The Corps requires that crediting ratios be set based on ecological lift alone.  To create a lift-

based crediting mechanism, a Before-After Mitigation Index (BAMI) crediting ratio procedure useable 

with FACWet was developed based on SPD guidance and detailed consultation with Colorado’s three 

Corps districts. 

In the FACWet BAMI, the amount of functional lift enumerated by the pre- and post-mitigation 

difference in the composite FACWet FCI score is converted to a percentage of aquatic functioning 

restored (Table 4).  That is, FACWet scores can range from 0.50 – 1.0, therefore, if there is a predicted 

increase in FACWet score of 0.27 (as in the case of Δ NF; Table 4) that represents 54% of the increase 

that is possible on the FACWet scoring scale (0.27/0.5 = 0.54).  Continuing the Δ NF example from Table 

4, 0.54 is the base crediting ratio.  Three watershed approach modifiers are multiplied against the base 

ratio.  Base ratios were multiplied by 1.1 to reflect the high watershed priority of the Hayden Ranch 

River Parcel restoration, and again by 1.1 to acknowledge the important increase in watershed scale 

connectivity that successful mitigation would bring (see Section 13 and Fig. 12).  Because rare or 

sensitive species are not the target of mitigation, a Watershed Species multiplier of 1.0 is applied and 

this does not affect the product.  Final crediting ratios for Δ HF, Δ FI, and ΔNF habitats are 0.15 (6.7:1), 

0.41 (2.4:1) and 0.65 (1.5:1) (Table 4). 

Table 4.  Summary of FACWet variable scores in Highly Functional (HF), Functionally Impaired FI) and Non-functional (NF) 
portions of the Hayden Bank.   
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The total number of acres of each condition class of habitat times the crediting ratio was used to 

calculate the number of credits that successful mitigation is expected to earn.  The total predicted 

number of credits is used for planning purposes and to create schedules of early credit release.  The 

actual total number of credits earned by mitigation will be determined at the end of the monitoring 

period when a final functional assessment and wetland delineation will be performed.    Areas achieving 

performance standards (Attachment 4) will be deemed as having achieved the target FACWet score of 

0.85 and will receive the crediting ratio listed in Table 4.  Treatment areas that are over- or under-

performing relative to performance standards may be subject to an adjustment of the crediting ratio 

using the FACWet BAMI.  Habitats on Aurora Water property that are outside of the predicted area of 

improvement, but which demonstrably benefit from mitigation treatments will be eligible to earn 

additional mitigation credits using the crediting procedure outlined above. 

 

15 Performance standards 

Performance standards were developed using SPD’s Worksheet for Uniform Performance Standards 

for Compensatory Mitigation Requirements (12505.2 – SPA).  The performance standard worksheet is 

included as Attachment 5. 

 

16 Monitoring 

The monitoring program for the Bank began in 2012 with the collection of baseline data.  Table 3 

and Figure 5 provide summaries of the monitoring parameters used to evaluate pre-treatment condition 

and post-treatment mitigation performance.  This monitoring program will be carried out annually, 

except in the case of the assessment of species composition, which will be done on a bi-annual basis. 

17 Historic aerial photographs (Figure 11) 

An aerial photograph of the Hayden Bank taken in September of 1955 is included as Figure 11. 

 

18   Watershed Approach Explanation of the way in which the bank will 

contribute to connectivity and ecosystem function 
Mitigation treatments at the proposed Hayden Bank will patch a substantial break that exists in 

the Arkansas River floodplain corridor (Figs. 1 and 6).  The Hayden Bank would restore riverine shrub-

scrub wetland and riparian habitat along about 1.25 mi. of channel.  This proposed mitigation bank is 

situated at an elevation of about 9,200 ft. at the boundary of the upper montane and subalpine zones.  

It constitutes a key link in wildlife, particularly elk, migration routes leading to and from the subalpine 

timber habitat.  It is also important wildlife over-wintering habitat in the Arkansas River valley. 
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Like most of Colorado, in the Arkansas Headwaters Sub-basin, Riverine shrub-scrub wetlands 

and riparian habitats have been disproportionately impacted by post-European settlement human 

activities.  These impacts arrived first in the form of beaver trapping that resulted in the near extirpation 

of this keystone species in the central Colorado mountains by around 1838.  To a very large degree, 

beaver create and sustain Colorado’s expansive riverine shrub-scrub complexes, and these complexes 

are fundamentally important to both stream stability and functioning, as well as, providing the 

foundation for the aquatic food chain.  The loss of beaver, no doubt, had a profound effect on the 

functioning of riverine systems throughout the sub-basin, but we will never know the full ramifications 

of their decimation because it happened when the region was still an unsettled wilderness before the 

advent of photography. 

 

Starting in the late 1850’s, a new, intensively invasive land use assaulted Arkansas River 

headwaters wetland and aquatic system in the form of hard rock and placer mining.  These activities 

have caused untold impacts across the region virtually erasing numerous stream channels, such as Box 

and Corseke Creeks, and polluting many waters with acid mine drainage and/or tailings.  Aside from 

notable exceptions such as the Climax Molybdenum Mine, hard-rock mining activity has dwindled in 

modern times, but still occurs in the region.  It is the legacy of hard-rock mining that currently holds the 

greatest significance for the watershed’s natural habitats and aquatic systems.  The most notable 

instance of tailings contamination is that along the Arkansas River south of Leadville, below the 

confluence with California Gulch.  This eleven-mile reach of the river was listed on the US EPA’s 

Superfund Program national priority list in 1983.  Beginning in 2005, the channel reach was the subject 

of intensive remediation actions by a variety of state and federal agencies, which was completed in 

2010.  The Hayden Bank lies within US EPA’s California Gulch remediation zone, which has since been 

removed from the Federal priority list.  The Hayden Bank also lies along the reach of the Arkansas River 

which was targeted for extensive channel improvement by CPW.   

 

Haying operations are the third major land use change that has driven loss of riverine scrub-

shrub wetland in the Arkansas Headwaters.  Haying operations alter hydrology and generally simplify 

the wetland ecosystem, by removing the shrub stratum and homogenizing as many aspects of the site as 

possible. 

 

Development of water resources has been a longstanding, continuous, and very important land 

use in the area.  The region has proven to be the literal well-spring that supports the bulk of Colorado's 

populace.  It is not an exaggeration to say that the water resources of the headwaters region are the 

foundation upon which the Front Range corridor was built.  A highly complex and sophisticated water 

management infrastructure system enmeshes the entire region.  This infrastructure is in continual need 

of maintenance and improvement as demand increases, structures age, and “natural” events, such as 

wildfire, floods, and climate change impact operational capacity of system components. 

 

The sum effect of these land uses on wetland coverage is summarized using wetland profiles as 

described in Johnson (2005) and as recommended in the multi-agency training syllabus developed to 
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provide guidance on meeting the requirements for the use of a watershed approach during mitigation 

planning and review (see Sumner, Johnson and Orme 2012; and Lemly, Johnson and others 2013). 

 

Figure 11 provides a map showing ecological regions, or “process domains”, that were created 

based on patterns in climate, elevation, geology, and geomorphology.  These physical factors control the 

abundance and distribution of wetlands across the region.  Thus, within each process domain, the 

abundance and distribution of wetlands is expected to be relatively even.  Figure 12 provides wetland 

profiles, or graphical tabulations of wetland acreage stratified by wetland type for the “Valley” process 

domain in which the Hayden Bank is sited.  One profile in Fig. 12 is based on Colorado Natural Heritage 

Program mapping of wetlands off 2009 imagery.  For comparison, a second profile is included which 

estimates historical conditions in the Valley process domain, based on land forms, vegetation, and other 

visual cues.  Based on these data, the Valley process domain has lost almost 5,000 ac. of scrub-shrub 

wetland, most of which was riverine.  This represents a 62% amount of reduction in this type of habitat. 

 

Restoration of wetland and riparian habitats at the Hayden Bank would make a significant 

contribution toward restoring the wetland profile of the Arkansas Headwaters Valley bottom habitats.  

As is clearly shown by the wetland profiles, this habitat type has been disproportionately impacted, 

therefore, mitigation focusing on restoration of riverine scrub-shrub wetlands has disproportional 

benefits for the watershed. 

 

 

19   Real estate records and assurances 

19.1 Property ownership and availability 
After review of all relevant real estate documentation, it is determined that there are no right-

of-ways, easements, liens, or any other types of restrictions that currently exist on the portion of the 

Hayden Ranch property that will host the bank site (as defined by Figure 2) that will impair or prohibit its 

use as a mitigation bank. The Warrantee Deed and Property map (Attachment 4) are included in this 

report for reference, as well. 

19.2 Assurance of sufficient water rights to support long-term sustainability of the 

bank 
Mitigation treatments are designed to restore historical wetlands in the bank area. If stream 

flow depletions exceed the historical wetland depletions, Aurora Water has sufficient water rights and 

infrastructure in place to compensate for those excess depletions. 

19.3 Ownership information on surface and subsurface mineral rights 
After review of all relevant real estate documentation, it is determined that the City of Aurora is 

the owner of all surface and subsurface mineral rights on the portion of the Hayden Ranch property that 

will host the bank site (as defined by Figure 2).  
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19.4 Description of access to the bank 
The bank can be accessed from Lake County Road 10, east from Highway 24, approximately 9 

miles south of Leadville, Colorado. Reasonable public access is currently provided on the property until 

terminated per the Intergovernmental Agreement between Aurora and Lake County dated April 18, 

2014.  

19.5 Real estate protections 
  The City of Aurora shall record a restrictive covenant, conservation easement, deed restriction 

or similar device on the Hayden Bank site subject to the approval of City Council in favor of a neutral 

third party, and provide a copy to the IRT in accordance with 40 CFR 230.97 (a).  A copy of the recorded 

document shall be provided to the Corps within 30 days of recordation. 

19.6   Property status 
Was the bank property: 

Used as mitigation for a previous project(s)?  No 

Already designated or dedicated as passively used park or open space use, where that use is 

generally compatible with sustaining biological values Yes 

Designated for purposes which are inconsistent with habitat preservation (i.e., lands purchased 

for roads, landfills, etc.); and    No 

Acquired by a public entity (e.g., with State Bond Act funds) or provided to a jurisdiction for park 

or natural open space purposes1.   No. This property is a part of a 

voluntary collection of properties in the Lake County Open Space Initiative (LCOSI). The property 

is not legally bound to any conditions through this affiliation with LCOSI. Also, reasonable public 

access is currently provided on the property until terminated per the Intergovernmental 

Agreement between Aurora and Lake County dated April 18, 2014 (Attachment 5). 

19.7 Any other restrictions on the bank property 

 There are no other restrictions on the Hayden Bank property that would negatively affect its 

operation as a wetland mitigation bank and its ability to support improved wetland habitats. 

 

                                                           
1 This criterion excludes land purchased by state and local agencies specifically for the purposes of 

mitigation or mitigation banking assuming the funding source is appropriate; 
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20   Public funding received for restoration or acquisition of bank property 
 Aurora Water purchased the Hayden Bank property and is funding, in full, all wetland mitigation 

activities occurring within the bank. 

 

21   List of permits required for construction and operation of the bank 
 A Department of the Army Nationwide 27 permit is required to undertake certain bank activities 

and operations. 

 

22   Proposed credit release schedule 
Mitigation ratios would be assigned according to crediting procedure described in Section 12d.  

Full credit will be given to wetland improvements once: 1) the banking instrument and final mitigation 

plan have been approved, 2) appropriate financial assurances and real estate assurances have been met, 

and 3) the wetlands within the mitigation bank are functioning in compliance with the success criteria.   

The City may utilize a percentage of mitigation credits prior to fulfillment of the four conditions listed 

above.  So called “pre-release” credits will be available following the schedule provided in Corps 

guidance (NWO 2005) on credit release and mitigation ratios.  The pre-release scenario would allow for 

a maximum 30% release of credits prior to achievement of total functioning, according to the milestone 

schedule presented in Table 5.  The pre-release schedule allows 5% of the predicted mitigation credits to 

be available once the banking instrument is approved.  An additional 10% of credits will be available for 

release immediately after construction of the mitigation treatments.  Finally, another 15% of the total 

credit value will be available once the treated area meets the Corps’ three-parameter wetland 

determination.  To qualify for this level of credit pre-release a formal wetland delineation will need to be 

performed and approved by the Corps.  Once the site has demonstrably attained success and is 

determined to be ecologically sound (at least three years post-construction) the remaining 70% of 

credits will be released. 

 

Table 5.  The credit release schedule in-force should the sponsor require a release of credits prior to meeting 

mitigation performance criteria (pre-release).  
Project Status Percentage of Credits Pre-

released 
Cumulative Percentage of Credits 
Pre-released 

Banking Instrument Approved and Signed 5% 5% 

Construction and Planting Completed 10% 15% 

Restoration Areas Meet the Corps 
manual wetland criteria 

15% 30% 

Demonstrably Ecologically Sound/Success 
Criteria Met 

70% 100% 
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Fig. 1.  Aerial photograph 

showing the locaƟon of the 

Hayden Bank in relaƟon to 

Leadville, in Lake County, 

CO.  The inset  map of 

counƟes has Lake county 

shaded. 



Fig. 2.  A porƟon of a 1:24:000 scale USGS Quadrangle  showing the boundary of the Hayden River 

parcel property which holds the Hayden Bank. 



Fig 3 

Fig. 3.  An aerial photograph of the Hayden Bank boundary, including points and lines indicaƟng fea-

tures remediated by US EPA. 



Fig. 4.  An aerial photograph showing the extent of jurisdicƟonal wetland habitat within the Bank. 



Fig. 5.  An aerial photograph showing the locaƟon of haul roads and the lack of connecƟon between the flood-

plain and the Arkansas R.  With the roads removed, a small ingress side channel will be cut near the top of the 

Hayden Bank to restore natural inflow to the dewatered floodplain habitats.  A number of small distributary 

channels and sod check dams will be constructed to reconnect the exisƟng distributary channel network . 



Fig. 6.  An aerial photograph showing the locaƟons of monitoring plots, transects and groundwater wells 



Fig. 7.  Detailed mapping of wetland and riparian habitats within and adjacent to the Hayden Bank.  



Fig. 8.  Map of the Arkansas Headwaters HUC 8 Sub-basin which is the proposed service area for the Hayden 

Bank. 



Fig. 9.  An illustraƟon of the predicted as-built configuraƟon 

of the Hayden Bank.   Arrows indicate pathways of flow 

whose importance is symbolized by the size and color of the 

arrows.  Purple polygons represent potenƟal check dam loca-

Ɵons.  Yellow lines show the locaƟons of connector channels 

to be cut.  Pink dots represent the locaƟons of willow 

planƟngs.  Within the various zones of the Bank, dots are dis-

tributed randomly in this figure, but at the actual density pre-

scribed in the planƟng plan. 



Fig. 10.  A map of the condiƟon of riverine wetlands at the Hayden Bank as evaluated by the FuncƟonal Assess-

ment of Colorado Wetlands (FACWet)  method in 2012. 



Fig. 11.  Ecological regions 

or “process domains” within 

the Arkansas headwaters 

Sub-basin. 

Fig. 12.  A wetland profile of the “Valley” pro-

cess domain in the Arkansas Headwaters Sub-

basin that compares the esƟmated historical 

coverage of different wetland types with that 

calculated from a recent mapping of wetlands 

in the region.  The adjacent table provides acre-

age values. 
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1.0 Introduction 

1.1 Purpose of This Report 

The purpose of this report is to formally document the wetlands and other water 
features present in the study area.  The primary reason for this documentation is to 
assist with project planning and design, which is intended to maximize avoidance of 
these features wherever practicable.  The wetland and other water features described in 
this report include all those present, not just those that may be considered jurisdictional 
under Section 404 of the Clean Water Act. 

1.2 Project Description 

The City of Aurora (City) is seeking to develop a wetland mitigation bank on property 
currently owned by the City along the Arkansas River in Lake County.   The bank is 
envisioned as a collaborative, mutually-beneficial venture between local, state and 
federal governmental agencies, with the goal of improving compensatory mitigation in 
the State of Colorado while at the same serving the City’s programmatic needs for high 
quality mitigation.    
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2.0 Site Description 

The study area is located in Lake County, Colorado, approximately 6 miles south of 
Leadville, Colorado (Figure 1).  It encompasses 29 acres and is situated just east of US 
Highway 24 (US 24), immediately west of the Arkansas River (Figure 2).  The site is 
rather long and narrow, and is confined to the Arkansas River floodplain.  It can be 
found on the Leadville South, Colorado US Geological Survey 7.5-minute quadrangle and 
has the following coordinates (datum is NAD 83):  

� Township 10S; Range 80W; parts of Sections 27 and 34 

� Universal Transverse Mercator (UTM):   

o North end: 13 386062E, 4334987N  

o South end: 13 386124E, 4333365N 

� Latitude/Longitude:  

o North end: 39.1566°N, -106.3187°W   

o South end: 39.1420°N, -106.3177°W  

The study area is approximately 9,300 feet above mean sea level and has a hydrologic 
unit code (HUC) of 11020001 (Arkansas Headwaters).  It is surrounded by undeveloped 
lands comprised mostly of riparian habitat along the Arkansas River and historically 
irrigated grasslands to the west.  It is situated near the interface of the Sedimentary 
Subalpine Forest and the Crystalline Mid-Elevation Forest of the Southern Rockies 
Ecoregion (EPA 2012).  The subalpine forest areas are generally characterized as 
glaciated, with high mountains, steep slopes, and high-gradient perennial streams. The 
mid-elevation forest areas are mostly unglaciated, with low mountains, ridges, slopes, 
and outwash fans, and moderate to high-gradient perennial streams. 

Although the site is not forested, it is more typical of the habitats found in or near mid-
elevation forest areas.  The Arkansas River flows through the site and cuts through 
numerous nearby low mountains and ridges.  Dominant vegetation is mostly riparian, 
comprised of willows (Salix spp.) and shrubby cinquefoil (Dasiphora fruticosa), with very 
widely scattered lodgepole pine (Pinus contorta) and Engelmann spruce (Picea 
engelmannii).  Surrounding areas are mostly historically irrigated grasslands to the west, 
and low hills dominated by sagebrush (Artemisia spp.) and rabbitbrush (Ericameria spp.) 
to the east. 
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3.0 Methods 

3.1 Literature Review 

Prior to conducting the field survey, numerous sources of data were reviewed to gain a 
general understanding of the ecology of the study area.  These sources included 
National Wetlands Inventory (NWI) maps, aerial photographs, topographic maps, soil 
survey, and other relevant data. 

3.2 Field Data Collection 

Andy Herb (senior ecologist) surveyed the entire study area on September 6 and 27, 
2011 to identify wetlands and other water features.  These features were delineated 
within the defined study area using procedures outlined in the Regional Supplement to 
the Corps of Engineers Wetland Delineation Manual: Western Mountains, Valleys, and 
Coast Region (Corps 2010).  This involved a detailed examination of plants, soils, and 
hydrologic indicators present.   

Generally, the detailed examination of each wetland or wetland complex involves the 
collection of vegetation, soil, and hydrology data at paired data points.  These paired 
points include one point within the suspected wetland and one point in the adjacent 
upland.  However, if numerous wetlands are in close proximity and surrounded by the 
same or similar upland plant community, then upland data points of nearby sites are 
often utilized, rather than creating a new upland data point for each wetland area.   

All plants considered dominant in wetlands, as well as other observed species, were 
identified and are listed in this report. During field examinations, a list of dominant 
plants was documented for each potential wetland area and was compared to the 
National List of Plant Species That Occur in Wetlands: for Colorado (Reed 1988) to 
determine the “wetland indicator status” of each species. Generally, if at least 50 percent 
of those species had an indicator status of facultative (FAC) or wetter, the potential 
wetland area would satisfy the US Army Corps of Engineers (Corps) criterion for wetland 
vegetation.  The botanical nomenclature presented in this report follows the Plants 
Database (NRCS 2012).   

Soils were examined at various locations throughout the study area to identify the 
presence of hydric soil indicators.  If indicators were found, multiple pits may have been 
dug along the gradient to identify the extent of hydric soils.   

While recording plant species and identifying soil characteristics, potential wetlands 
within the study area were assessed for evidence and potential sources of wetland 
hydrology.  This evidence included primary indicators such as the presence of surface 
water and saturation, and secondary indicators like surface soil cracks and drainage 
patterns.   

Most surrounding uplands were not formally sampled or recorded on data forms, and 
were generally examined while attempting to identify wetland areas.   Those uplands 
examined in more detail or recorded on data forms typically exhibited evidence of at 
least one wetland indicator (hydrophytic vegetation, hydric soils, or wetland hydrology).  
Data collected for all areas investigated and deemed non-wetland are not necessarily 
included in this report. 
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3.3 Mapping 

After determining the approximate extent of the wetlands based on the presence of 
hydric soils, hydrophytic vegetation, and wetland hydrology, the wetland boundary was 
flagged and recorded using global positioning system (GPS) equipment.  This equipment 
generally provides accuracy to less than one meter. 

3.4 Wetland Classification 

Wetlands in the study area were classified in accordance with the Hydrogeomorphic 
Method (HGM) (Brinson, et al. 1995) and the Classification of Wetlands and Deep Water 
Habitats of the United States (Cowardin, et al. 1979).   

The only HGM classification applicable to the wetlands in the study area is riverine.  
Riverine wetlands are those that are associated with a stream channel, floodplain, or 
terrace and primarily supported by overbank flows or shallow subsurface flow associated 
with the channel.   

There are two Cowardin wetland types that apply to wetlands in the study area, 
including palustrine emergent (PEM) and palustrine scrub-shrub (PSS).  PEM wetlands 
are those dominated by herbaceous vegetation (grasses, grass-likes, and forbs) and PSS 
wetlands are those dominated by woody vegetation less than 20 feet tall (shrubs).   

3.5 Jurisdictional Status 

The jurisdictional status of wetlands and other water features is generally based on the 
US Army Corps of Engineers Jurisdictional Determination Form Instructional Guidebook 
(Corps 2007) and other Corps documents (Corps 2008a).  In order for an aquatic feature 
to be considered a “water of the US” and jurisdictional under Section 404 of the Clean 
Water Act, it must be at least one of the following: 

� A traditional navigable water (TNW) 

� A wetland adjacent to a TNW 

� A relatively permanent water (RPW), including tributaries that typically flow year-
round or have a continuous flow at least seasonally, typically three months. 

� A wetland that directly abuts a RPW 

� A wetland adjacent to a RPW, but only if it can be shown that the feature has a 
“significant nexus” with a TNW 

� A non-RPW or wetland adjacent to a non-RPW, if the feature has a “significant 
nexus” with a TNW 

The significant nexus evaluation includes an assessment of the flow characteristics and 
functions of the feature to see if it has “more than an insubstantial or speculative effect 
on the chemical, physical, or biological integrity of TNWs (Corps 2007).”  If it does, then 
it is considered jurisdictional. 
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4.0 Wetlands 

The 29-acre study area contains 10.98 acres of wetlands (Figure 2).  The wetlands are 
all part of the same complex and are shown on Figures 2.1, 2.2, and 2.3 by Area (A, B, 
and C) for discussion purposes only .  All of these wetlands are located on the Arkansas 
River floodplain and are classified according to Cowardin, et al. (1979) as PEM, with very 
small pockets of PSS.  They are all classified as riverine according to HGM (Brinson 
1995).  The NWI map for the study area shows a mosaic of PEM and PSS wetlands, with 
pockets of upland (USFWS 2012).  Field surveys confirmed the presence of a mosaic, but 
it is mostly PEM wetland mixed with uplands.  All wetlands in the study area are 
expected to be considered jurisdictional under Section 404 of the Clean Water Act as a 
result of connections to the Arkansas River, which may be considered a TNW and is 
certainly a RPW. 

A summary of the vegetation, hydrology, and soils found in and near the wetlands 
follows, and detailed information can be found on the Data Forms in Appendix A.  
Photographs of the study area, including the wetlands, are in Appendix B. 

4.1  Vegetation 

Most of the wetlands in the study area are classified as PEM and are dominated by 
beaked sedge (Carex rostrata), water sedge (Carex aquatilis), Baltic rush (Juncus 
balticus), and tufted hairgrass (Deschampsia caespitosa).  Beaked and water sedge 
dominate the lowest and wettest wetlands (Photo 1), which are generally found in 
meander scars or immediately along the channel of the Arkansas River.  Baltic rush and 
tufted hairgrass are usually found in the highest densities in wetlands that are somewhat 
drier—maybe only seasonally saturated instead of permanently saturated (Photo 2).  
Table 1 lists the common plants found in and near the wetlands. 
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Table 1: Common Plants Found In and Near Wetlands1  

Common Name Scientific Name 
Indicator 
Status2 

Woody Plants   

Prairie sagewort Artemisia frigida UPL 

Big sagebrush Artemisia tridentata UPL 

Shrubby cinquefoil Dasiphora fruticosa FACW 

Rubber rabbitbrush Ericameria nauseosa UPL 

Engelmann spruce Picea engelmannii FACU 

Lodgepole pine Pinus contorta FACU 

Whitestem gooseberry Ribes inerme FAC 

Shortfruit willow Salix brachycarpa FACW 

Drummond’s willow Salix drummondiana FACW 

Narrowleaf willow Salix exigua OBL 

Park willow Salix monticola OBL 

Diamondleaf willow Salix planifolia OBL 

Herbaceous Plants   

Common yarrow Achillea millefolium FACU 

Redtop Agrostis gigantea NI 

Rough bentgrass Agrostis scabra FAC 

Creeping bentgrass Agrostis stolonifera FACW 

Meadow foxtail Alopecurus pratensis NI 

Littleleaf pussytoes Antennaria microphylla UPL 

Silverweed cinquefoil Argentina anserina OBL 

American sloughgrass Beckmannia syzigachne OBL 

Bluebell bellflower Campanula rotundifolia FACU 

Water sedge Carex aquatilis OBL 

Nebraska sedge Carex nebrascensis OBL 

Woolly sedge Carex pellita OBL 

Beaked sedge Carex rostrata OBL 

Fireweed Chamerion angustifolium FACU 

Canada thistle Cirsium arvense FACU 

Meadow thistle Cirsium scariosum NI 

Scrambled eggs Corydalis aurea UPL 

Tufted hairgrass Deschampsia caespitosa FACW 

Slender wheatgrass Elymus trachycaulus FACU 

Fringed willowherb Epilobium ciliatum FAC 

Field horsetail Equisetum arvense FAC 

Virginia strawberry Fragaria virginiana FACU 

Largeleaf avens Geum macrophyllum OBL 

Meadow barley Hordeum brachyantherum FACW 

Foxtail barley Hordeum jubatum FAC 

Rocky Mountain iris Iris missouriensis OBL 

Baltic rush Juncus balticus FACW 

Bellardi bog sedge Kobresia myosuroides FAC 
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Common Name Scientific Name 
Indicator 

Status2 

Starry false lily of the valley Maianthemum stellatum FAC 

Tall fringed bluebells Mertensia ciliata OBL 

Mat muhly Muhlenbergia richardsonis FACU 

Western wheatgrass Pascopyrum smithii FACU 

Alpine timothy Phleum alpinum FAC 

Canada bluegrass Poa compressa FACU 

Kentucky bluegrass Poa pratensis FACU 

Dock Rumex sp. -- 

Strict blue-eyed grass Sisyrinchium montanum FAC 

Hooded lady’s tresses Spiranthes romanzoffiana FACW 

Felwort Swertia perennis FACW 

Common dandelion Taraxacum officinale FACU 

Intermediate wheatgrass Thinopyrum intermedium UPL 

Alsike clover Trifolium hybridum FAC 
1 Nomenclature presented in this table follows the Plants Database (NRCS 2012); dominant species in wetlands are          
shown in bold.  
2 Indicator status is based on national indicators for Region 8 developed by Reed (1988).  OBL = obligate wetland 

species, >99% probability of occurring in a wetland; FACW = facultative wetland species, 67-99% probabil ity of 
occurring in a wetland; FAC = facultative species, 34-66% probabil ity of occurring in a wetland; FACU = facultative 

upland species, <33% probability of occurring in a wetland; and UPL = <1% probabil ity of occurring in a wetland.  If 
the species is not included in Reed (1988) then the indicator status is assumed to be UPL.  If insufficient data were 
available to determine the indicator status of a species, then NI, No Indicator, is shown.   

 

Generally the wetland boundaries in the study area are not well-defined and are based 
on subtle differences in topography, which are exemplified by subtle changes in 
vegetation communities.   In most locations, there is a shift from the hydrophytes 
discussed above (typically in meander scars) to non-hydrophytes like Kentucky 
bluegrass, slender wheatgrass, and mat muhly on adjacent terraces that may be situated 
0.5 to 1.5 feet higher in elevation. 

Much of the floodplain appears to have undergone a shift in vegetation in the recent 
years as a result of changes in water quality or the overall water regime, or both.  This 
is evidenced by the presence of what appear to be relict wetland areas that contain dead 
and/or dying willow (Salix spp.) and dry peat layers on the surface (Photo 3).  This 
overall reduction of wetland area is also evident when comparing the delineation to the 
NWI mapping.   

These relict wetlands generally contain widely scattered willow (much of which is often 
dead or dying) with an upland understory comprised mostly of mat muhly, slender 
wheatgrass, and Kentucky bluegrass, with very widely scattered hydrophytes.  Areas 
with dried and cracked peat on the surface contain widely scattered hydrophytes 
(usually Baltic rush and water sedge) but have been invaded by upland herbaceous 
plants like littleleaf pussytoes, scrambled eggs, common yarrow, and common dandelion 
(Photo 4).  Other areas within or along the perimeter of wetlands contain dense stands 
of Baltic rush (which can often withstand drier conditions) among pockets of stressed 
water sedge. 

Much of the floodplain has been impacted by the EPA’s remediation of mine tailings.  
The study area contains six temporary roads that were installed across the floodplain to 
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access tailings that were deposited along the edge of the river channel (Photo 5).  The 
tailings were treated in-place and revegetated.  Several of the delineated wetlands abut 
the tailings areas and receive water that passes through or over the sites.    

4.2 Hydrology 

All wetlands in the study area are sustained by overbank surface flows or shallow 
(alluvial) groundwater associated with the Arkansas River.  The wetlands at the northern 
end of the site (northern Area A) are the wettest of all wetland areas and appear to be 
discharging alluvial groundwater year-round in the lowest areas (meander scars). 

During the field survey, only a few wetland areas (those in the deepest meander scars) 
were inundated—mostly in Area A (Photo 6).  The majority of the wetlands was either 
saturated to within 12 inches of the surface or exhibited other indicators of recent 
saturation/inundation.  Wetland hydrology indicators observed on the site during the 
fieldwork include:  High Water Table (A2), Saturation (A3), Drift Deposits (B3), Algal Mat 
or Crust (B4), Surface Soil Cracks (B6), Hydrogen Sulfide Odor (C1), and Geomorphic 
Position (D2). 

4.3 Soils 

According to the Web Soil Survey (NRCS 2012a), the soils in the study area are mapped 
as either Marsh (Mh) or Wet Alluvial Land (Wa).  Both of these map units are listed as 
hydric.   

Marsh soils are generally associated with floodplains, are frequently flooded and poorly 
drained, and have alluvium as parent material.   They have a depth to groundwater of 
less than 18 inches and a typical profile that includes 0 to 3 inches of peat on the 
surface and 3 to 60 inches of variable alluvium.  The frost-free period is 40 to 80 days. 

Wet Alluvial Land soils are associated with floodplains or stream terraces, are frequently 
flooded and poorly drained, and have alluvium as parent material.   They have a depth 
to groundwater of 12 to 42 inches on floodplains and 0 to 24 inches on terraces.  The 
profile is variable, but often includes peat at the surface and gravelly sand to sandy 
loam. 

Soil pits excavated in and near wetlands in the study area generally confirmed the 
mapped soil types.  Soils generally contained some peat at the surface with a variable 
profile below.  The Hydrogen Sulfide (A4), Depleted Matrix (F3), Redox Dark Surface 
(F6), and Histic Epipedon (H2) hydric soil indicators were documented in the wetland 
soil pits of the study area during the fieldwork.  
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5.0 Other Water Features 

There are no other water features found in the study area.   The Arkansas River flows 
immediately east of the site, but it is not contained within the study area (Figure 2).   
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Fig.1. Area map showing the location of the proposed Hayden Ranch Mitigation bank. Modified form, the

draft Upper Arkansas River Watershed Restoration Plant and Environmental Assessment, Stratus Consulting

2010.
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Appendix A 
Wetland Determination Data Forms 



WETLAND DETERMINA nON DATA FORM - Western Mountains. Valleys, and Coast Region

Project/Site: ilAy~ /I1~1 City/County: Lt-iv;//t.! t.lrl! Sampling Date: qb- i;' I
Applicant/OWner: •C,-ty, ¥F-Aw~ . ;tate; U $ampling POInt: (/~ A-.,
Investigator(s): A.If4trb Section, Township, Range:· k A Z no >l tet',w
landform (hillslope, terrace, etc.): 1I~.tit, Local relief (concave, convex, none): kvtCAtV- Slope (%): ~

Subregion (I.RR); ~.eky ft?6t ~.,. /4rl.f+ \..01\: 31- In&f?1 I.ong: -/'1),. J(1f,fj(, Datum:!lAi> ~ J
Soil Map Unit Name: tlfilrslt (1f11.) NWI classification: &,:1
Are climatic I hydrologic conditions on the site typical for this time of year? Yes ~ No __ (If no, explain In Remarks.)

Are Vegetation -' Soil __ or Hydrology __ significanUy disturbed? Are "Normal Circumstances" present? Yes ~ No __

Are Vegetation -' Soil-, or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes+ No---
Hydric Soil Present? No Is the Sampled Area LYes~ ---
Wetland Hydrology Present? Yes ___ No ___ within a Wetland? Yes No ___

Remarks: ff"11 b";4r~~ I~ ~~ .fc~

VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:

~:"'S...... (P'"""', 1=="cover
SDecieS? Status Number of Dominant Species

That Are OBL, FACW, or FAC: (A)2 ;: _____

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

4. .:::::::
Percent of Dominant Species:>

= Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: :::::;;;#..-"'- Prevalence Index worksheet:
1.

Total % Cover ot Multiply by:Jz :z:2.
OBLspecies x1=

3.
FACW species x2=

4.
FACspecies x3=,/

5.
FACU species . x4=

/7' "1 "'"
= Total Cover

UPLspecies x5=Herb Stratum (Plot size: )

1. ~~ .dnt::.,J~ 70. £ 00c Column Tatals: (A) (6)

2. .1""l'lc tA( bdltC.Mj Ir- flrCw Prevalence Index = BIA =
3. Ik1_d-t~'Y-J.'" &A~'I-."h;fllt. s: tI f/rr-w Hydrophytic Vegetation Indicators:

4. ft,,£" Ii/elK 11//;h'I/", n:t. S N FA-£IA .:L 1 - Rapid Test for Hydrophytic Vegetation

5. t1.r.& e-vn'n.f!!. ~,w..,,-> ~"A... -:z... tJ IJf/L _ 2 - Dominance Test is >50%

6. /~A.l'1 "1 I!{hl.,h ~ I AI f'/t'CK 3 - Prevalence Index is sa.01-
7. _ 4 - Morphological Adaptations 1 (Provide supporting

8. data in Remarks or on a separate sheet)

9. _ 5 - Wetland Non-Vascular Plants"

10. _ Problematic Hydrophytic Vegetation 1 (Explain)

11. 11ndicators of hydric soil and wetland hydrology must

'is' ' Total Co er ".,/J.b be present, unless disturbed or problematic.

Woody Vine Stratum (Plot size: -== )

;: ~~
Hydrophytic
Vegetation -:«.;;r Present? No_

-1,"2- = Total Cover
% Bare Ground in Herb Stratum
Remarks: fJld />V~.J4 tar VI r,;f1d'-"'/tv~ It ; tdv!l~ p-Y1J~""- "1or1'7 E'lntu/

~"yclvol~J "'/ , '-elM",} I

+ \,lM ~ ..t '" S

US Army Corps of Engineers Western Mountains, Valleys, and COast - Version 2.0



SOIL Sampling Point: ) f p A- (
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) ~ Color (moist) ~~ Locz Texture Remarlss

O-<i [D XIL l-[2- 100 - - - - HI"¢f c: ktt: /i)IIf n, 7L.fI.r---------
("'1)... lo~ts.ll- .ss: IO,l£sL" ~~JL ~'I'h4.ck ~ leI( "1 - iJY) • Irf rcs,

ll--,r.. lotI{ oit' --iL [0 ~"~l" ~-(-~ .5'11M" Zl>4t V'1
it- + Cobble.

; . r
--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

_ Histosol (A1) _ Sandy Redox (S5) _ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ Black Histic (A3) _ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
_ Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) _ Other (Explain in Remarks)
_ Depleted Below Dark Surface (A11) _ Depleted Matrix (F3)
_ Thick Dark Surface (A12) ./ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) _ Redox Depressions (FS) unless disturbed or problematic.
Restrictive Layer (if present):

Type: - /Depth (inches): - Hydric Soil Present? Yes No

Remarks: [.1) ..{'-- ~~fCJ
. /,,;. ,. ceA.I..I~ ~ It, "IV! '17r'Y ,,

HYDROLOGY
Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

_ Water-Stained Leaves (B9) (MLRA 1,2,
4A, and 46)

_ Surface Water (A1)
_ High Water Table (A2)

~ Saturation (A3)
_ Water Marks (B1)
_ Sediment Deposits (B2)
_ Drift Deposits (B3)
_ Algal Mat or Crust (B4)

_ Water-Stained Leaves (B9) (except
MLRA 1,2, 4A, and 46)

_ Salt Crust (B11) _ Drainage Patterns (B10)
_ Aquatic Invertebrates (B13) _ Dry-Season Water Table (C2)
_ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)
_ Oxidized Rhizospheres along Living Roots (C3) ./ Geomorphic Position (02)
_ Presence of Reduced Iron (C4) _ Shallow Aquitard (03)

_ Iron Deposits (B5) _ Recent Iron Reduction in Tilled Soils (C6)
_ Surface Soil Cracks (B6) _ Stunted or Stressed Plants (D1) (LRR A)
_ Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks)

_ Sparsely Vegetated Concave Surface (BS)

_ FAC-Neutral Test (05)
_ Raised Ant Mounds (06) (LRR A)
_ Frost-Heave Hummocks (07)

Field Observations:
Yes __ No ../ Depth (inches): _

Yes __ No -::7" Depth (inches): _

Yes J No __ Depth (inches): _--,0",- __

Surface Water Present?

Water Table Present?
Yes __ /_. No __Wetland Hydrology Present?Saturation Present?

jincludes capillary frlnqe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks; S~~J -fo f"fyAr'C; /IKry ~'j~ ~.~ jJC'!-1 '-'IN'Ah_.- ~tJ~(

frJ! oVv.-·t~ A·-t / fV\.(~ fc~ - .2..·V ~ f""~~''7 1~"

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINA nON DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: ~y~ 14~1 City/County: Lf,.,iv/l/, It.ke. Sampling Date: rb7/11
Applicant/Owner: •C,-ty, d--b~ ;tate: U SamplingPoint: .51-A-~
Investigator(s}: A.H...-£ Section. Township. Range: . eXc. i7, T/0 r I fl, '0 W
Landfonn (hillslope, terrace, eta): II~kt;" Local relief (concave. convex, none): ~t:.ItV. Slope (%): ~

Subregion (LRR): t<~,k!t f'I?ft, ~.,. f#rl.f+ Lat: 3'1, I>J-.O'{'I Long:-lo",'Jlfip~"J- Datum: t/,fiJ (J
Soil Map Unit Name: fl'''' rJ" (1fIJ It) . NWI classification: -

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

Are Vegetation -' Soil __ or Hydrology __ significantly disturbed? Are "Normal Ci~mstaoces· present? Yes if No __

Are Vegetation -' Soil-, or Hydrology ~ naturally problematic? (If needed, explain any answers in Remarks,)

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

Hydrophytic Vegetation Present? Yes--- NO+
Hydric Soil Present? Yes No ___ Is the Sampled Area

NO~---
NO~ within a Wetland? Yes_Wetland Hydrology Present? Yes ___

Remarks: /L 'f d.¥l'dA"- TfAl""7t tto 2'11 ~o)v~, ~1'A>'l>~ (e~1Vf'.(,~, ~.
&~

~Uf'OV"7}J. (~ Sf-I*")
VEGETATION - Use scientific names of plants.

Hydrophytic
Vegetation
Present? Y8S_ No /-

Dominance Test worksheet:

Number of Dominant Species ·0That Are OBl, FACW. or FAC: (A)

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

Percent of Dominant Species 0That Are OBL, FACW, or FAC: (A/B)

Prevalence Index worksheet:

Absolute Dominant Indicator
% Cover §pecieS? Status

Sapling/Shrub Stratum (Plot size: ~ ---,l,.-
1, ---".,....:~::...._ _
2, -,.,....:------:.- _

3, --..".....:~::...-.--- _
4, ....,..~C_ _
5,_~~::::.------------- _

-'"

___ = Total Cover

Herb Stratum (Plot size: I >" 3 1"-\ 1
1. tOIL {ya.Jf(.h'lf U
2. .E).y M 11/ f "ht eJ,! l 01 ~ ~.r
3. kf~'1u,:IL..IfUU1J eb «Ilit.
4. Qrr,,,,,yVf J~-n ~/~rJ,
5. br"lliIt,.uI,. "et (gt'l' .-to/ ••..
6...1", 'I ,,'1 S.IFb~ C fA! _ 3 - Prevalence Index is sac'
7. ~Xft ('." '1 .P'I6:e .;..,~ _ 4 - Morphological Adaptations' (Provide supporting

data in Remarks or on a separate sheet)8. _

_ 5 - Wetland Non-Vascular Plants 19. _

_ Problematic Hydrophytic Vegetation 1 (Explain)10. _

'Indicators of hydric soil and wetland hydrology must
11. ----------------- --- --- --;- be present, unless disturbed or problematic.

,.> 9" =TotalCover 'fl 11 1- --1~:v;:;?C:==)
% Bare Ground in Herb Stratum /V /0

= Total Cover

'/:0. '::/. flrt.-w
J,o

~
[!telA

IS' lAe,-
S + Nl
~ rlr{..w
2- IV Elrcw
7- t!. Y""k(1A

Total "6! CQver of: t;1uI!iB~b~:
OBlspecies x1=

FACW species x2=
FACspecies x3=
FACU species . x4=

UPLspecies x5=

Column Totals: (A) (B)

Prevalence Index ;: BfA =
Hydrophytlc Vegetation Indicators:

_. 1 - Rapid Test for Hydrophytic Vegetation

_ 2 - Dominance Test is >50%

___ = Total Cover

Remarks:

US Army Corps of Engineers Western Mountains. Valleys, and Coast ••Version 2.0



SOIL Sampling Point" 51-A- 2--
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) ~ Color (moist) --'&.- ~ Loc" Texture Remarks
tJ-(, /t>'fYLJ/; /ru - - - - ~~~(,-1 lo ¥-f\) tJ .Is: 7,5'Y(l. "I" .s: C ---.t::L -1f1ltDqtItJ
i"/~ lo~rt3tl- JJL iI.?'fjl. '1/t, ~~~ //1 /011141

f

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils":

_ Histosol (A1) _ Sandy Redox (S5) _ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ Black Histic (A3) _ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
_ Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) _ Other (Explain in Remarks)
_ Depleted Below Dark Surface (A11) _ Depleted Matrix (F3)
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) 31ndicators of hydrophyiic vegetation and
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) _ Redox Depressions (FS) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depth (inches): Hydric Soil Present? Yes No

Remarks: All k,/~ it ~"fr ~(t.Mw /'J- 'I )r /VLtdJ ftp, J,~ I-'r~ fro
! (

l..uK

HYDROLOGY
Wetland Hydrology Indicators:

Primary Indicators (minimum of one required: check all that apply) Secondary Indicators (2 or more required)

_ Water-Stained Leaves (S9) (MLRA 1, 2,
4A, and 4B)

_ Drainage Patterns (B10)

_ Surface Water (A1) _ Water-Stained Leaves (B9) (except
MLRA 1, 2, 4A, and 4B)

_ Salt Crust (S11)
_ High Water Table (A2)
_ Saturation (A3)
_ Water Marks (B1)
_ Sediment Deposits (B2)
_ Drift Deposits (B3)

_ Algal Mat or Crust (S4)
_ Iron Deposits (B5)

_ Surface Soil Cracks (S6)
_ Inundation Visible on Aerial Imagery (S7)
_ Sparsely Vegetated Concave Surface (SS)

_ Aquatic Invertebrates (B13) _ Dry-Season Water Table (C2)
_ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)
_ Oxidized Rhizospheres along Living Roots (C3) _ Geomorphic Position (D2)
_ Presence of Reduced Iron (C4) _ Shallow Aquitard (D3)

_ Recent Iron Reduction in Tilled Soils (C6)
_ Stunted or Stressed Plants (D1) (LRR A)

_ Other (Explain in Remarks)

_ FAC-Neutral Test (D5)
_ Raised Ant Mounds (D6) (LRR A)
_ Frost-Heave Hummocks (D7)

Field Observations:
Yes __ No / Depth (inches): _
Yes __ No-y Depth (inches): _

Yes __ No ~ Depth (inches): _

Surface Water Present?

Water Table Present?

NO~Wetland Hydrology Present? Yes _Saturation Present?
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
•
I

US Army Corps of Engineers Western Mountains, Valleys, and Coast- Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: I4.Khv,.. t11(~1 City/County: f..b..,{v/l/t. / ~e. Sampling Date: 1A 7It (
Applicant/Owner: C,ly, I'F--.Atf,.....,...... srate: U Sampling Point: Sf/ -.4-1
Investigator(s): A.H4<tr' Section, Township, Range:· $;.(.. ~ 7 t 71 D Sill I() yJ
landform (hil/slope, terrace, etc.): fl.n+"""" local relief (concave, convex, none): ?'C.ctve Slope (%): ~

Subregion (LRR): ~.dry M& ~.,. f#rtJ+ Lat: j,1,' )j'{l-t Long: -16'.71"/7')..7 Datum: IIH (J
Soil Map Unit Name: itAn6 (lit h ) NWI classification: f?F J4t
Are climatic I hydrologic conditions on fue si~ typical for this time of year? Yes ~ No _ (If no, explain inRemarks.)

Are Vegetation __ , Soil __ , or Hydrology __ significantly disturbed? Are "Normal CI~mstances· present? Yes1 No __

Are Vegetation __ , Soil-, or Hydrology _ naturally problematic? (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? Yes ~ No ___

Hydric Soil Present? Yes-r No Is the Sampled Area
~Yes ·7" --- within a Wetland? Yes NoWetland Hydrology Present? No __ · _ ---

Remarks: fE'1 we.;fJ~f ~ f-'\J~;01 rea,.'1"""'"

VEGETATION - Use scientific names of plants.
Dominance Test worksheet:

Number of Dominant Species
That Are OBI.. FACW. or FAC: (A)

Absolute Dominant IndicatorrZ::::z:f:§ %~ _S_pe_Cl_.es_?Status

...
Total Number of Dominant
Species Across All Strata:

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

(B)

Sapling/Shrub Stratum (plot size: ,'I- 3 ~ )
1. {d.~It 6f"4~t,)tc YfGL I
2. -'- --'- _
3. _

4. _

5. _

Herb Stratum (Plot size: I of- 3 M )

1. C~ I{rpt~..:fi/,.S
2. :J~1'\.(. oA. > !,...J..;f,-£ 14)

3. Dc..unqIl'1!lJ,'"", CtH!"(J.'tof-
4. Ayy19(ff( V[C#f")&. . l

5.
6. "'-- _
7. _

8. ----------------------9. _

10. _

11. _

? l- = Total Cover 'ff#/1'/

___ = Total Cover (A/B)

Y {lrckl Prevalence Index worksheet:

I = Total Cover

Yo ':i. (}~'-
~s- ¥ fA<w
J.) J f1rc."",.. fire..

Total % Cov~ of: MultilllllQll:
OBLspecies x1=

FACW species x2=

FACspecies x3=
FACU species . x4=
UPLspecies x5=

Column Totals: (A) (B)

Prevalence Index = BIA =
Hydrophytic Vegetation Indicators:

../ 1- Rapid Test for Hydrophytic Vegetati()O

_ 2 - Dominance Test is >50%

_ 3-Prevalence Index is .s3.01

_ 4 - Morphological Adaptations 1 (Provide supporting
data in Remarks or on a separate sheet)

_ 5 -Wetland Non-VaSCUlar Plants 1

_ Problematic HY<trophytic Vegetation 1(Explain)

11ndicators of hydriC soil and wetland hydrology must
be present. unless disturbed or problematic,

~_s_m{p~-=

2._~

% Bare Ground in Herb Stratum I'" s-

Hydrophytic
Vegetation
Present? Yes~ No____ = Total Cover

k~ ~"I ~~
fVlI &I<'~fc,,~;

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



:JOIL Sampling Point S fJ- A-~
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches} Color {moist} ~ Color {moist} ~~ Loc' Texture Remarks
tJ-t'£ 10 Vfl.~I.I ~ - ..- - - fI'IfJ!- CMV fo"'tAf - /off cf' ()1"7J~ n---------
1'-" /12~/tLZ' c.Av It;q~' -" tlJ.S. "/00 - - - - f:'I"6.t---------'- r:

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Linina, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

_ Histosol (A1) _ Sandy Redox (S5) _ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ 81ack Histic (A3) _ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
V Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) _ Other (Explain in Remarks)
_ Depleted 8elow Dark Surface (A11) _ Depleted Matrix (F3)
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) _ Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):

Type: - ../
Depth (inches): - Hydric Soil Present? Yes No

Remarks: H;. S /r>,.,,_' I(A.~ IJ IA ,."..fI~"" ~ /''''fr Pl!f(~.'II\. ,,I

HYDROLOGY
Wetland Hydrology Indicators:

Primary Indicators (minimum of one reguired; check all that a\;;mly) Seconda[y Indicators (2 or more reguired)

_ Surface Water (A'l ) _ Water-Stained Leaves (89) (except _ Water-Stained Leaves (89) (MLRA 1, 2,
_ High Water Table (A2) MLRA 1,2, 4A, and 4B) 4A, and4B)
./ Saturation (A3) _ Salt Crust (811 ) _ Drainage Patterns (810)

_ Water Marks (81) _ Aquatic Invertebrates (813) _ Dry-Season Water Table (C2)

_ Sediment Deposits (82) -/ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)

_ Drift Deposits (83) _ Oxidized Rhizospheres along Living Roots (C3) -'?GeomOrphic Position (02)

_ Algal Mat or Crust (84) _ Presence of Reduced Iron (C4) _ Shallow Aquitard (03)

_ Iron Deposits (85) _ Recent Iron Reduction in Tilled Soils (C6) _ FAC-Neutral Test (D5)

_ Surface Soil Cracks (86) _ Stunted or Stressed Plants (D1) (LRR A) _ Raised Ant Mounds (D6) (LRR A)

_ Inundation Visible on Aerial Imagery (87) _ Other (Explain in Remarks) _ Frost-Heave Hummocks (D7)

_ Sparsely Vegetated Concave Surface (88)

Field Observations:

Surface Water Present? Yes __ No-f Depth (inches):

Water Table Present? Yes-y- No __ Depth (inches): /Saturation Present? Yes __ No __ Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary fringe)

-- --
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: f)(J fV~"1' J£~' J..)~ 1i1ft.1hiwJ.,." .,. sve; ~ II"",,) 965J1?~~.,.:-

I

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: ~V~ II/!~I City/County: Lt-tvil/t I~e. Sampling Date: ,Ii)." AI
r r~'

Applicant/Owner: C,-"7. I"F-. AfIf~ State: Co Sampling Point: .f/1- II 'I
Investigator(s): . A.H~' Section. Township. Range: k ~7 Tlo )" t:l, r # '"

Landform (hills/ope. terrace. etc.): f<~IIt,.", Local relief (concave, convex, none): kw'tc.V'& Slope(%}:~

Subregion (LRR): e-'q M6, ~y.~f+ Lat .J'1.I'5JlJ('t7 Long: -lo",J7fS'DZ Datum:)/,fi)(,J
SOil Map Unit Name: tI~"'JA(1111,) NWI classification: -

Are climatic I hydrologic conditions on the site typical for)his time of year? Yes ~ No _._' _ (If no: explain in Remarks.) /

Are Vegetation __ , SOil__ •or Hydrology _./_ significantly disturbed? Are "Normal CircumstancesH present? Yes __ No_v_
Are Vegetation __ •Soil __ or Hydrology naturally problematic? (If needed, explain any answers in RemarKs.)

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

Hydrophytic Vegetation Present? Yes No __
Hydric Soil Present? Yes --::r- No Is the Sampled Area

-. - =tr: within a Wetland?Wetland Hydrology Present? Yes __ No __ Yes_ NO~

Remarks: fJot~:~ rq"<-r bJr..:t1o-J; p/P{,r.....r
"pe.'YJ # A"v,- "'~ {/~-..... ' ,L" h ~

VEGETATION - Use SCientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:

Tree ~tratum (Plot size: ) % Cover S(!!!cieS? Status Number of Dominant Species
1. ------ That Are OBL. FACW. orFAC: I (A)

2. ------ Total Number of Dominant
3. ~ Species Across All Strata: J (8)
4. ~ Percent of Dominant Species

= Total Cover That Are 08L. FACW. or FAC: JJ (Al8)
Sapling/Shrub Stratum (plot size:

Prevalence Index worksheet:
1.

...,..,..-
Total % Cov~r of: Multiply by:~2.

»> OBLspecies x1=
3.

FACW speciest> x2=
4.

FACspecies x3=
~ FACU species . x4=

Herb Stratum (Plot size: I j.. ~ "'" )
= Total Cover

UPLspecies x5=

1. e-l~M~c 1nw~~(ti"" IAl g.s: '/. t:''rt,1A.. Column Totals: (A) (8)

2. fIg,Jel/ ( fl_~r-e. /A.. J.5

~

Uf'- Prevalence Index = B/A =
3. ;].1II.,(,tAS ,W-fiGIA:J /S t..lttW Hydrophytlc Vegetation Indicators;

4. /!pit.. ~n..TlWIf,'.I. s u '.f7t€.~ __ . 1 - Rapid Test for Hydrophytic Vegetation
5. Ar~Ye'l ~~t"'l~ ~ tJ O~'- 2 •Dominance Test is >50%r!. tJ.:r --
6. 'C,~ II.rWl £('~~.r~ "1 c _ 3 - Prevalence Index is ~.O'
7. __ 4 - Morphological Adaptations 1 (Provide supporting
8. da~ in Remarks or on a separate sheet)

9. -- 5 - Wetland Non-Vascular Plants 1

10. __ Problematic Hydrophytic Vegetation 1 (Explain)

11. 'Indicators of hydric soil and wetland hydrology must

13- = Total Cover J~/JlI be present, unless disturbed or problematic.

~~~

)

Hydrophytic

No -/
VegetationZ. /?':
Present? Vu_= Total Cover

% Bare Ground in Herb Stratum AJ iJ..5"
Remarks: M~y k..- r.l,'~t·IJ~/~ -- It/'~(~ ~ ~f)Ar~ r=« - ~ltf'f

10· i: tyJ.Mf:H~;y, fo ~ t/'1~'t.1ql1"ry ; /V I,~I hi~ ~V/ fCqr

US Army Corps of EngIneers Western Mountains, Valleys, and Coast - Version 2.0



SOIL Sampling Point· 51~It 'I
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) ~ Color (moist) ~ ~ Loc2 Texture

/)-1 ------'m~=tv..:.Llo1.:....::;G~ - f;/"rc f (,wI- k~'1_- _
f!.,.. C,'-61e..-1-1---- --'-"::'-"'-'-""''''---- _

Remarks

---- ------------ --- ---------------------
------ ---------- --- ----------- ----- ---- ----- --------

-------------- ----------------------------
---------- --- ------ -- -- -----
---------- --- ------------ --- --- ----
---------- --- ------ -- -- -----

2Location: PL=Pore Linina, M=Matrix.'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

__ Histosol (A1) __ Sandy Redox (S5)
VHistic Epipedon (A2) __ Stripped Matrix (S6)
__ Black Histic (A3) __ Loamy Mucky Mineral (F1) (except MLRA 1)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2)
__ Depleted Below Dark Surface (A 11) __ Depleted Matrix (F3)
__ Thick Dark Surface (A12) __ Redox Dark Surface (F6)
__ Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric Soils3:

__ 2 cm Muck (A10)
__ Red Parent Material (TF2)
__ Very Shallow Dark Surface (TF12)
__ Other (Explain in Remarks)

"lndlcators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type: -

Depth (inches): Yes ./Hydric Soil Present? No

/)IJ.. ~~vll~ ~""II'f.tu let,u'; t'\bW ky
; r~ >....J..;f} rVl, }"1Y"hct!.; ,'''''v~ by

.,
HYDROLOGY
Wetland Hydrology Indicators:

Prima[y Indicators (minimum of one reguired; check all that aQQI~) Seconda[Y Indicators (2 or more reguired)

__ Surface Water (A1) _ Water-Stained Leaves (B9) (except _ Water-Stained Leaves (B9) (MLRA 1,2,

__ High Water Table (A2) MLRA 1,2, 4A, and 4B) 4A, and 4B)

__ Saturation (A3) __ Salt Crust (B 11) __ Drainage Pattems (B10)

__ Water Marks (B1) __ Aquatic Invertebrates (B13) _ Dry-Season Water Table (C2)

__ Sediment Deposits (B2) _ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)

__ Drift Deposits (B3) _ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic Position (02)

__ Algal Mat or Crust (B4) __ Presence of Reduced Iron (C4) _ Shallow Aquitard (03)

__ Iron Deposits (B5) _ Recent Iron Reduction in Tilled Soils (C6) __ FAC-Neutral Test (05)

__ Surface Soil Cracks (B6) _ Stunted or Stressed Plants (01) (LRR A) __ Raised Ant Mounds (06) (LRR A)

_ Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) __ Frost-Heave Hummocks (07)

_ Sparsely Vegetated Concave Surface (B8)

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

Water Table Present? Yes ___ No ~ Depth (inches): /
Saturation Present? Yes ___ No ./ Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary frinae)

----- ----
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

-
Remarks: Dry 1.r-''' ~W~ f'AI~"Y 5ctvr ifVtAl~ • r~j;c..:t w~f~ .,, /\I

I I

P(M J 11 rr.,(( If
( ,"i" J(;,,(11'\ t.•.y +-
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WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

--'---I'---.;;....--.;...~:...:..:...:- City/County: Lt.,.{"N/,Itwk¢. Sampling Oate: 1/a-7at
--=.;-:..-F---:..-..:..;.....;..;..---------------.,---- State: c..o Sampling Point: 51~ BI

--'~~:....::. Section, Township, Range: . S"c-c ;;.7 I r 10 S« f<. Sf) W
--J.:..t.;:.=~;:.;.;:;~-----local relief (concave, convex, none): ~€A:tVc Slope (%): ~

-L.!,;=.,.....:....!..!.:f.~~~....::....:;.~..:...lat: 3'1, 147'2--7 7 long: ,./(;(" '3,"8 SI.{ Datum: "Ai) 8'J
_-L.L;.:...L:L..¥~!..I_-_------......;----_r----- NWI classification: eF"1

Are climatic I hydrologic conditions on the site typical for this time of year? Yes

Are Vegetation -' 5011 __ or Hydrology __ significantly disturbed?

Are Vegetation -' SOil_, or Hydrology _ naturally problematic?

No __ (If no, explain In Remarks.)

Are "Nonnal Cir~mstal)ces· present? Yes ~ .No __

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, Important features, etc.

Hydrophytic Vegetation Present? Yes.-L No
Hydric Soil Present? Yes No " Is the Sampled Area ../
Wetland Hydrology Present? Yes;;' No within a Wetland? Yes No _

Remarks: fJE il't y..,.I(.;flcv'?( fA11 w.fA~~!Cc ~ ,J...~,2- j@'/f; c/~ «« e.¥'.''h./t.A.c-t lJ-I' t->.••;;!leo··J.
hri'J~t{,,;},'j; I,II~ """'·'~.//r ~ C {I..•.r d ,..',v ;,-y

VEGETATION - Use scientific names of plants.

.Hydrophytic
Vegetation
Present? No_

Herb stratum (Plot size: I ~ '3 "'" )
1. ~II\ "1t IA! .$d;:f.'t v\l

2. 1-~~p;re~v~a;;le~nce';.;l~nd~e;x~=:.;;BI~'A~=~::::::====::::--~
3. Hydrophytic Vegetation Indicators:

4. .-:..._____ .i.. 1·Rapid Test for HydrophyticVegetation
5. ------- _
6. _

7. _

8. _
9. _

10. _
11. _

Absolute Dominant Indicator Dominance Test worksheet:
~Cover S~~? Status Number of Dominant Species

That Are OBl, FACW, or FAC: (A)

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

= Total Cover
Percent of Dominant Species
That Are OBl, FACW, or FAC: (A/B)

Prevalence Index worksheet:

Total ~ Cover ot Multiply by:

OBLspecies x1=

FACW species x2=

FACspecies x3=

FACU species . x4== Total Cover
UPlspecies x5=

qo " fA-Cw Column Totals: (A) (B)
j

Tree Stratum (Plot size: \ ~

~:=======;z===~==-...'==
!:==:/::;:::====:L~====================
Sapling/Shrub Stratum (Plot size: \
1. ~.I'-"".,.-',;""",-,-

2. ~~

3. ~_..." •.,....::;.~ ----

4. ~_~~~~-~_~--------------
r~5. __ ~_~.~/~.'_. _

_ 2· Dominance Test is >50%
_ 3 - Prevalence Index is :S3.01

___ = Total Cover

_ 4 - Morphological Adaptations1 (provide supporting
data in Remarks or on a separate sheet)

_ 5 -Wetland Non-Vascular Plants1

__ Problematic Hydrophytic Vegetation1 (Explain)

11ndicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

;:.stratum (Plot size:
1. ~
2. :;;::-:

% Bare Ground in Herb Stratum /V I 0
___ = Total Cover

Remarks: ~J-t.. ;4r Ii"i fI -I'll i (~ >+("fA ...!. ~ ..

r=:
US Army Corps of Engineers Western Mountains, Valleys. and Coast - Version 2.0



SOIL Sampling Point· ~/- B (
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Bedox Features
(inches) Color (moist) ~ Color (moist) ~~ Loc2 Texture Remarks
() - ').. OY)N"VI"d - - - - - - y"'"tn}n--- ---------')..-5 7. 5V({ 't/"I /07)

_. - - - 1<>""~1'I SC!N---------s- ,~ I O~~? u 7Si_ttlf/fr
,

{' t1 $·'/f,i eft. y foa "'1 I-~~ ~r; ,.......,.. I ~1U1;'f--------- r: ,
--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains, 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

_ Histosol (A1) _ Sandy Redox (S5) _ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ Black Histic (A3) _ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
_ Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) ~ Other (Explain in Remarks)
_ Depleted 8elow Dark Surface (A11) _ Depleted Matrix (F3)
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) _ Redox Depressions (F8) unless disturbed or problematic,
Restrictive Layer (if present):

Type: ./
Depth (inches): Hydric Soil Present? Ves No

Remarks: 1\1() ; rJ ;-( ,..;ffry) ()bJ.v'",v.,,"~ jJ~~ JViil...;Y i1 '!ve ~ df~-iRC ' $,,;1, ~. . ~
C{o!.< To ~")~ p(,~ ~~ r~~ I'!',,,...,.. r""l"') ~ ~

/» i~ It)

HYDROLOGY
Wetland Hydrology Indicators:

Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)

_ Water-Stained Leaves (89) (MLRA 1, 2,
4A, and 4B)

_ Drainage Patterns (810)

_ Water-Stained Leaves (89) (except
MLRA 1,2, 4A, and 4B)

_ Salt Crust(8 11)

_ Surface Water (A1)

_ High Water Table (A2)
_ Saturation (A3)

_ Water Marks (81)
_ Sediment Deposits (B2)
./ Drift Deposits (83)
.../ Algal Mat or Crust (B4)

_ Iron Deposits (85)
../ Surface Soil Cracks (B6)

_ Aquatic Invertebrates (B13) _ Dry-Season Water Table (C2)
_ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)
_ Oxidized Rhizospheres along Living Roots (C3) ./ Geomorphic Position (02)

_ Presence of Reduced Iron (C4)
_ Recent Iron Reduction in Tilled Soils (C6)
_ Stunted or Stressed Plants (01) (LRR A)

_ Shallow Aquitard (03)
_ FAC-Neutral Test (05)
_ Raised Ant Mounds (06) (LRR A)
_ Frost-Heave Hummocks (07)_ Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)

Wetland Hydrology Present?

Field Observations:
Ves __ No / Depth (inches): _

Ves __ No -;: Depth (inches): _

Ves __ No __ Depth (inches): _

Surface Water Present?

Water Table Present? vesL No __Saturation Present?
. (includes capillary frinqe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2,0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: ;t,..r~ tI1(~1 City/County: ~";IIe.1 t.ke Sampling Date: ?h?/n
ApplicanllOwner: C,Yy, d-Aw~~ State: t;.o Sampling Point: $'e ...8 "-
Investigator(s): A.H""r6 Section, Township, Range:' Xc. ;).·7. r I ()!. t? 1() tAl
Landform (hillslope, terrace, etc.): fI~/It,.", Local relief (concave, convex, none): ~C.ttvc ' Slope (%): ~

Subregion (LRR): jfpelq f1& ~ r /#rl.f+ Lat: 1". 1'-173(, t;' Long: -/.04, 11'77' '1 Datum; t/,fi) rJ
Soil Map Unit Name: l111rJA (/fIJIa) . NWlclassification:-

Are climatic I hydrologic conditions on the site typical for tIlis time of year? Yes ~ No __ (If no. explain in Remarks.) .

Are Vegetation -' Soil __ or Hydrology __ Significantly disturbed? Are "NOrmal Cir~mstances· present? Yes ~ No __

Are Vegetation -' son ---' or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.r
Hydrophytic Vegetation Present? Yes--- NO-+-
Hydric Soil Present? Yes Is the Sampled Area

No -/--- N0--;r-
Wetland Hydrology Present? Yes within a Wetland? Yes ___--- No ___

Remarks: .Dry t:e..,.v" ( e. ~"v~ ..••. f"""·~~"",,,~ .. Aia-fo.--.r:,{.J (--s ,- J1...o

VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:

Tree Stratl.!m (Plot size: ) ..,.,.<:"m 'M! Cover SoecieS? Statu§ Number of Dominant Species~~ ~~~~~'

01. 7~ ••• That Are OBl, FACW, or FAC: (A)

2.
Total Number of Dominant

3. Species Across All Strata: I (B)
4. ~

Percent of Dominant Species
= Total Cover 0

\
That Are OBl. FACW. or FAC: (A/B)

SaQIi!l9tShrub Stratum (Plot size:
Prevalence Index worksheet:_ ....•

1. .,.--
Total "& Cover of: Multiply by:../2.

~
OBLspecies xi=

3.
FACW species x2=:z:4.
FACspecies x3=./5. FACU species . x4=

1>'- S ~ = Total Cover
UPLspecies x5=Herb Stratum (Plot size: )

1. ,/Il1lt hI.wt~:J; I'd{.;t4.Mi. M-1:J. 'fa t EAti.t Column Totals: (A) (B)

2. .::;t.. '" (..#1 > b",g/; (.''''f . 1& pAlW Prevalence Index = BIA =
3. ~-c.:-! ""'Jf '" !A" ,YVl 5 r J S rJ tJI3~ Hydrophytlc Vegetation Indicators:

4. C~>" 1/ q II/,../) /,'J ~ tV e~{, _. 1 - Rapid Test for Hydrophytic Vegetation

5. bn-yJdij f! I;!r-t a: l N /A. PI.. _ 2 - Dominance Test is >50%

6. _ 3 - Prevalence Index is sao'
7. _ 4 - Morphological Adaptations' (Provide supporting

8. data in Remarks or 0(1 a separate sheet)

9. - 5 - Wetland Non-Vascular Plants'

10. _ Problematic Hydrophytic Vegetation1 (Explain)

11. 'Indicators of hydric soil and wetland hydrology must

ftt = Total Cover ~"/')" be present, unless disturbed or problematic.

Woody Vine~ (Plot size:
~-'-

Hydrophytlc1. ~
2. Vegetation No .../

Present? Yes __

/V'fo '" Total Cover
% Bare Ground in Herb Stratum
Remarks: UflMr-1. ~"'? ~ pL(""$~dky J (,.:fl..,- )l1'l'v1{ tire(.,£ ;)<. JVP-7 'I'

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



SOIL Sampling Point· Sf- B2-
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) ~ Color (moist) ~~ l.oc" Texture Remarks

O-~ trY~_1i? - - ~ - - - fry" , L VZlcke.,(--- ----- ----- ----
2 -I{' 7.f~(l,Lf8 I !tv ..-- - - - / O#( "'~'tf" P,.,( i

i ----- ---- ----
---- ----- ----- ----
--- ----- ----- ----
--- ---- ----- ----
--- ----- ----- ----
--- ----- ----- ----
--- ----- ----- ----

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=M<;ltrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3:

__ Histosol (A1) _ Sandy Redox (S5) __ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ Black Histic (A3) __ Loamy Mucky Mineral (F1) (except MLRA 1) __ Very Shallow Dark Surface (TF12)
_ Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) __ Other (Explain in Remarks)
_ Depleted Below Dark Surface (A11) _ Depleted Matrix (F3)
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and
_ Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):

Type: /Depth (inches): - Hydric Soil Present? Yes No

Remarks: j\/ D i.,..J;(~1 ; J"YhnJc '/J
,..,

Ie,. rc.r VI ,t'7 t- ( I'll 4'h.,l; ,

I
HYDROLOGY

Field Observations:
Yes No ,;, Depth(inches): _

Yes No7 Depth (inches): _

Yes No7 Depth (inches): _ Wetland Hydrology Present? Yes _ NO~

Wetland Hydrology Indicators:

Primary Indicators (minimum of one required: check all that apply)

_ Water Marks (81)
_ Sediment Deposits (82)
_ Drift Deposits (83)
__ Algal Mat or Crust (B4)

_ Iron Deposits (B5)
_ Surface Soil Cracks (86)
_ Inundation Visible on Aerial Imagery (B7)

Sparsely Vegetated Concave Surface (88)

_ Aquatic Invertebrates (B13)
__ Hydrogen Sulfide Odor (C1)
__ Oxidized Rhizospheres along Living Roots (C3)
_ Presence of Reduced Iron (C4)
_ Recent Iron Reduction in Tilled Soils (C6)
_ Stunted or Stressed Plants (01) (LRR A)
__ Other (Explain in Remarks)

Secondary Indicators (2 or more required)

_ Water-Stained Leaves (B9) (MLRA 1, 2,
4A, and 46)

_ Drainage Patterns (B10)
_ Dry-Season Water Table (C2)
__ Saturation Visible on Aerial Imagery (C9)
_ Geomorphic Position (02)
__ Shallow Aquitard (03)
__ FAC-Neutral Test (OS)
__ Raised Ant Mounds (06) (LRR A)

__ Frost-Heave Hummocks (07)

__ Surface Water (A1) __ Water-Stained Leaves (89) (except

__ High Water Table (A2) MLRA 1,2, 4A, and 48)
__ Saturation (A3) _ Salt Crust (811)

Surface Water Present?

Water Table Present?

Saturation Present?
(includes capillary frinoe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks: rJ 0 i~'/ ((I./Y'.1 ,

(\IV lJi'r /.ey J{ IFY'

y../ I. IJ ' 1/

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

Project/Site: Jl-,..y~ l4~f City/County: Lb-tlvll/t./ ~c. Sampling Date: '1/7/11
Applicant/Owner: C, -fy, ¥F-""" ~ State: U Sampling Point: 51- tJ3
Investigator(s): . A.He.r6. :1. Dtrr~ Section, Township. Range:' 5e-L J.7 770£ I<..f! ()W
Landfonn (hillslope, terrace, etc.;: fI~""".t, Local relief (concave. convex, none): ~CAtVC Slope (%): .st:
Subregion (LRR): ~-el(rM& ~ .,.I#rll+ Lat: ;1. /~()17J Long: -/of,.. 1/1'~:>:1 Datum: "Ai) t'J
Soil Map Unit Name: If #I t"J 6 (1114.> NWI classification: IFYIt
Are climatic { hydrologic conditions on the site typical for this time of year? Yes ~ No __ (If no, explain in Remarks.)

Are Vegetation -' SoU__ or Hydrology __ significantly disturbed? Are "Normal Cir~mstances" present? Yes ~ No __

Are Vegetation -' SOil __ •or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc,
Hydrophytic Vegetation Present? Yes+No---
Hydric Soil Present? Yes No Is the Sampled Area JYes --;;- --- within a Wetland?Wetland Hydrology Present? No ___ Yes ___ No---
Remarks: !~lIt tr"u_;tl~ 1i1 f"'~~'V<~~'Y 5((V;r uY)"""l~t. 50.'1 ~,

{I.!vh. C-f' I"" !!" ',) •, ~ ~(I, . /

'" "'I ~
fP-O'W. •. ,I t..J *,,,;f ~

VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:

Iree Stratum (Plot size:
l ___....

'M! CQver S~cieS? Status Number of Dominant Species
1. ,_..J'- That Are OBL, FACW, or FAC: (A)

2. ..~ Total Number of Dominant
3. ~ Species Across All Strata: (B)
4. ~

Percent of Dominant Species

~1 •....• = Total Cover That Are OBL. FACW. or FAC: (Af8)
SalllingIShrub Stratum (Plot size: l )

Prevalence Index worksheet:
1. C..i;! ,J_ ;If(,'1\. s: 'I ()/S ~

Total % Cover of: Multiply by:u
2.

OBLspecies x1=
3.

FACW species x2=
4.

FACspecies x3=
5.

FACU species' x4=s: = Total Cover
Herb Stratum (Plot size: I~~M ) UPLspecies x5=

1. /'I"t::-'€"i:: ~'1"~ hol S-t> 'f r;$.t. Column Totals: (A) (8)

2. ;:)"" >'\ c "t$ ft:if.:! <AJ :L6 Y PM-w Prevalence Index = BfA =
3. Ce.-r-.J. r;'~"'" ~i-' s: tV 7

Hydrophytlc Vegetation Indicators:.
4. iJr!cf,,<tM.t':(it (~" J(l;..f!Jr (A, ;I tJ fit! IAi ;i: 1 - Rapid Test for Hydrophytic Vegetation
5. ~nfhJ '[c;!,n.. I 11 FJ+'c 2 - Dominance Test is >50%-
6. ·=c.~;ll.,~ :;;1/( hllkA1 / ;J F-1rClA.. 3 - Prevalence Index is sa.01-
7. _ 4 - Morphological Adaptations 1 (Provide supporting

8. data in Remarks or on a separate sheet)

9. - 5 - Wetland Non-Vascular Plants'

10. _ Problematic Hydrophytic Vegetation1 (Explain)

11. llndicators of hydric soil and wetland hydrology must

10 = Total Cover i.+oll~ be present, unless disturbed or problematic.

Woodv.Y!De Stratum (Plot size: --- )

1, ----- Hydrophytic
2. :::;::::: Vegetation

Yes /'••••••• Present? No_
/I,(r; = Total Cover

% Bare Ground in Herb Stratum
Remarks: ~k le'f1 Wt;rlct~,.j , . v.-i I 5"c~~ f.,J,)c.

~
,.1 If C ~ (//11 ""/ Jca,.,-y

Ir+:"; , 10 is .:-r- r=» >J;x,I

US Anny Corps of Engineers Western Mountains, Valleys. and Coast - Version 2.0



SOIL Sampling Point"

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

Depth Matrix Redox Features
(inches) Color (moist) ~ Color (moist) ~...lYl2L t.oc' Texture Remarks

o -S" - ~ - -. - - 0 ~~;e;. . N~--- --------- l

5-1'f JS'I. 30 /5l> .-. - - - ~~ If><ff~ tvt;..;f-
; . --------- T ~

--- ---------
--- ---------
--- ---------
--- ---------
--- ---------
--- ---------

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric SOils3:

_ Histosol (A1) _ Sandy Redox (S5) _ 2 cm Muck (A10)
_ Histic Epipedon (A2) _ Stripped Matrix (S6) _ Red Parent Material (TF2)
_ Black Histic (A3) _ Loamy Mucky Mineral (F1) (except MLRA 1) _ Very Shallow Dark Surface (TF12)
...{ Hydrogen Sulfide (A4) _ Loamy Gleyed Matrix (F2) _ Other (Explain in Remarks)
_ Depleted Below Dark Surface (A11) _ Depleted Matrix (F3)

-,
_ Thick Dark Surface (A12) _ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and
_ Sandy Mucky Mineral (S1) _ Depleted Dark Surface (F7) wetland hydrology must be present,
_ Sandy Gleyed Matrix (S4) Redox Depressions (F8) unless disturbed or problematic.
Restrictive Layer (if present):

Type: -
Depth (inches): - Hydric Soil Present? Yes

.-f
No

Remarks: Loar.r..c f,;,..••..~ i"'I:)ld fb·,.,4; /«! (I ,f s: ,,),~ . ~/,.£J..,-/

HYDROLOGY
Wetland Hydrology Indicators:

Prima!}: Indicators {minimum of one reguired; check all that a!2J:lllll Seconda[ll Indicators (2 or more reguired)

~urface Water (A1) _ Water-Stained Leaves (B9) (except _ Water-Stained Leaves (B9) (MLRA 1, 2,

_ High Water Table (A2) MLRA 1, 2, 4A, and 48) 4A, and4B)
..::L Saturation (A3) _ Salt Crust (B11) _ Drainage Patterns (B10)

_ Water Marks (B1) _ Aquatic Invertebrates (B13) _ Dry-Season Water Table (C2)

_ Sediment Deposits (B2) ~ Hydrogen Sulfide Odor (C1) _ Saturation Visible on Aerial Imagery (C9)

_ Drift Deposits (B3) _ Oxidized Rhizospheres along Living Roots (C3) .iZ Geomorphic Position (D2)

_ Algal Mat or Crust (B4) _ Presence of Reduced Iron (C4) _ Shallow Aquitard (03)

_ Iron Deposits (B5) _ Recent Iron Reduction in Tilled Soils (C6) _ FAC-Neutral Test (D5)

_ Surface Soil Cracks (B6) _ Stunted or Stressed Plants (D1) (LRR A) _ Raised Ant Mounds (D6) (LRR A)

_ Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks) _ Frost-Heave Hummocks (D7)

_ Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes __ No --L Depth (inches):

Water Table Present? Yes ../ No __ Depth (inches): .Ng
/Saturation Present? Yes J No __ Depth (inches): f) Wetland Hydrology Present? Yes No

(includes capillary fringe)
--- ---

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:-
Remarks:

fh)'" ·et ~ S",,-v ""i v.I"J.e..",.. i CC'A,..-!?< .•~~/( f/~vJ$~ ."lV' . J~

US Army Corps of Engineers Western Mountains, Valleys, and Coast - Version 2.0



WETLAND DETERMINATION DATA FORM - Western Mountains, Valleys, and Coast Region

ProjecVSite: JlM.y~ /II~ I City/County: Lf,.,t",,y/e / ~e Sampling Date: 9/7/11
Applicant/Owner: 'c,Yy, ¥F-b ~ itate: fA> Sampling Point 5f1- B If
Investigator(s): A.Herb,:J, D~~ Section. Township. Range: t'~l. ~7 I ,lOS, {(fOw
Landform (hillslope. terrace, ete.): f/~/It,;", local relief (concave, convex. none): ~CAtV'- r Slope (%): ~

Subregion (lRR): I<~ttqM6, ~ r f#rl.f+ Lat: 31, {~o 17'f Long: -loft:" 3"S 70 Datum: J{H (J
Soil Map Unit Name: Jlh,rIA (JJ!l'h) NWI dassification: _

Are climatic f hydrologiC conditions on the site typical for this time of year? Yes ~ No __ (If no, explain In Remarks.)

Are Vegetation -' Soil-, or Hydrology _ significantly disturbed? Are -Normal Cir~mstances· present? Yes ~ No __

Are Vegetation -' Soil-, or Hydrology __ naturaUy problematic? (If needed. explain any answers in Remarks.)

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

Hydrophylic Vegetation Present? Yes No ~
Hydric Soil Present? Yes --L- No _

Wetland Hydrology Present? Yes _ No ~

Is the Sampled Area
within a Wetland? Yes_ NO~

Remarks: !2..../~'~ ~_ ~,( ·•.•.f ~ fe ~\.("", ••\J.t-. IrQ<.."... J r-vf"cf h,J:l"2 /0 :1;
1W ,·tJi:P~«kY ~ . "'. ~i ,'I {',:-we,r'

VEGETATION - Use scientific names of plants.
Absolute Dominant Indicator Dominance Test worksheet:

Tree Stratum (Plot size: ) ,~ 'M! Cov~r SoecieS? Sta!y§ Number of Dominant Species,c~",-< I1. .",;;.-
~c,·,,,

That Are OBL. FACW. or FAC: (A)
""-,.*

, .••,F":"'"

2. .-"/"" Total Number of Dominant 2-3. - Species Across All Strata: (B)

4. /"~-
Percent of Dominant Species

= Total Cover That Are OBL. FACW. or FAC: §o (A/B)
Sapling/Shrub Stratum (Piol size: J Prevalence Index worksheet:
1. :;?~ Total ~ Cover ot Multiply by:
2.

~
OBlspecles x1=

3.
FACW species x2=,/7

4.
FACspecies

~
x3=

5. ~
= Total Cover

FACU species . x4=

/)£.31'1 UPlspeciesHerb Strat!,!m (Plot size: ) x5=

1. An. 1:<.-11 VI a..<;',,-' 1.'1iL t'tJ.~ 11 y II~•.. l/f;, =t= v./)/... Column Totals: (A) (B)

'[",,'j;.{.IAW/ t ..l (, ! IS2. b 'l ••,Y'" ."'1 W1 Elie..
Prevalence Index = B/A =

. f. "'" 10' Qtc.t.1..3. £l yJl/l ••f ~J./?J~( cIl,o"l s Hydrophytlc Vegetation Indicators:
4, b.t[,h~""'Pf,'1I.. t",.eriJ,'"fofe-... U~ /II E/'r'-W _. 1 - Rapid Test for Hydrophylic Vegetation

5.
c: r .-fj'J' (' S tl /)f!.t.,.

2 - Dominance Test is >50%~ (1,14"""1' -
6, J;,Svn'Yl,c"h"tI!""" !!J.rr.drAl'1 wt'1 3 N f/'lc... 3 - Prevalence Index is :>3.0'

Ac.~,"-(Of. rl"1/,tCI.\.t "'1 III FA:LVI, -7. 2- _ 4 - Morphological Adaptations' (Provide supporting
1"I"Y"'It t.II.c •.•1'1-'( :f: .. ~ I II Fl'rc k data in Remarks or on a separate sheet)8. fii1 'r ,,,,,J...t

9, (I/r~£ /: n"1 evl1 ~ ~ If,,JIt1;'L,- l
,.; Rh:.vJ - 5 - Wetland Non-Vascular Plants'

10, _ Problematic Hydrophylic Vegetation' (Explain)

11. 'Indicators of hydric soil and wetland hydrology must

l/1. = Total Cover If"!' 7 be present, unless disturbed or problematic.

~~;:--~ )

Hydrophytic
Vegetation No ../

=Total Cover
Present? Yes--

% Bare Ground in Herb Stratum Jv/O

Remarks: !)IVvr',;.l,. r r->: «r «..••..1" fa, 1'''\.1' "''''k-/'.iZ.-r .f (I?-'y »r«: WI~
F-.-.fJ"I"'....-.J'f:. (!' r Vl#JI

~("(/...;f1(K-.J, '/...,.,., j ,,);''(.i'''~I.'Y ..i.t Y
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SOIL
Redox Features

Sampling Point-

Profile nsscnpuon: (pescnbe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth
(inches)

!)-s
'5-~
g-1'1+

Matrix
_-,C,-,o,-,-Io",r...>.:.:(Im.:;:o",is;;.;;:t)I--~ _..:.C.:lo.:l:lo.:Jru(.l.lm..!!.o;Uiis~tJ..)__ ~ ~ ~

/DVt1.. '-1/").. S"GI ---P-/()Y~=~"-''1'.../-.!/''!!-' _ . So ~-.!L
--!..1.:::...,O p¥f..:.:..."'_1.-+/..:....f _ ~ --,- __ - •••._. __ -_

10'y If..'f1:1.. 's- -!-.lo+t=-tL"'-!i;....;./I,'--· __ ._5"" L__ '_.'1_

------- --- ------ -- -- ---
------- --- ------ -- -- ---
------------ ----- -------------------------
------------ ---- ------------- ----- ----- ------
------- --- ------ -- -- ---

2Location: PL=Pore Lininq, M=Matrix.'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

__ Histosol (A1) __ Sandy Redox (S5)
__ Histic Epipedon (A2) __ Stripped Matrix (S6)
__ Black Histic (A3) __ Loamy Mucky Mineral (F1) (except MLRA 1)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2)
__ Depleted Below Dark Surface (A11) VDepleted Matrix (F3)
__ Thick Dark Surface (A12) __ Redox Dark Surface (F6)
__ Sandy Mucky Mineral (S1) __ Depleted Dark Surface (F7)

Sandy Gleyed Matrix (S4) Redox Depressions (F8)

Indicators for Problematic Hydric SOils3:

__ 2 cm Muck (A10)
__ Red Parent Material (TF2)
__ Very Shallow Dark Surface (TF12)
__ Other (Explain in Remarks)

31ndicators of hydrophytlc vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Restrictive Layer (if present):

Type: -----------c....---r------
Depth (inches): Hydric Soil Present? Yes / No

Remarks: ~.tr( ,,~k f?; ~ ,,14;" Ip. ,f.<p (>-t ,,)t1l1tl
M S vI ..,.;t;r !' f, -t b"" i""".rat #< rr, ,..', Yc-f.}-~v-."...~ 1-.,")

t,,, lie
,-e,..",.~

HYDROLOGY
Wetland Hydrology Indicators:

Primaa Indicators (minimum of one reguired' check all that aQQI:il SecondarY Indicators (2 or more reguired)

__ Surface Water (A1) __ Water-Stained Leaves (69) (except __ Water-Stained Leaves (89) (MLRA 1, 2.

_ High Water Table (A2) MLRA 1, 2, 4A, and 4B) 4A, and4B)
__ Saturation (A3) __ Salt Crust (611) __ Drainage Patterns (810)

_ Water Marks (81) __ Aquatic Invertebrates (B13) __ Dry-Season Water Table (C2)

__ Sediment Deposits (82) __ Hydrogen Sulfide Odor (C1) __ Saturation Visible on Aerial Imagery (C9)

_ Drift Deposits (B3) __ Oxidized Rhizospheres along Living Roots (C3) __ Geomorphic POSition (02)

_ Algal Mat or Crust (B4) __ Presence of Reduced Iron (C4) __ Shallow Aquitard (03)

_ Iron Deposits (B5) _ Recent Iron Reduction in Tilled Soils (C6) _ FAC-Neutral Test (D5)

_ Surface Soil Cracks (86) _ Stunted or Stressed Plants (D1) (LRR A) _ Raised Ant Mounds (D6) (LRR A)

__ Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks) _ Frost-Heave Hummocks (07)

Sparsely Vegetated Concave Surface (B8)

Field Observations:

Surface Water Present? Yes __ No / Depth (inches):

Water Table Present? Yes __ No-L Depth (inches): -/
Saturation Present? Yes __ NO~ Depth (inches): Wetland Hydrology Present? Yes No
(includes capillary frlnqe)

----- -----
Describe Recorded Data (stream gauge, rnonitoring well, aerial photos. previous inspections), if available:-
Remarks: D-qMf ~ (Y.(~ !c."'n'~ frt.··C')7/'~!r"'/ 6v.-:t' u:t" :r1 J ffl,.e> IV' . 11f<-~·, ff' .,';'r<r'"il .,

r

,;)I.j-,y) fNY0-"Jt'
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Appendix B 
Site Photographs 

 

 
 

 
 

 
 
 

 
 

 



Appendix B 
Site Photographs  

C:\Users\Andy\Desktop\AlpineEco\Projects\06-035-049-002 Hayden Meadows\Wetland Delineation Report\Parts\20120521 Photo Log.doc 1 

 

 
Photo 1 — Area B meander scar dominated by beaked sedge and water sedge, looking 
south 

 

 
Photo 2 — Large portion of Area B wetland that is dominated by Baltic rush, looking 

north 
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Site Photographs  
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Photo 3 — Relict wetland with dry and cracked surface peat layer  

 

 
Photo 4 — Relict wetland with dry and cracked surface peat layer invaded by littleleaf 

pussytoes and other non-hydrophytes 
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Photo 5—Access road across wetlands in Area B for EPA remediation work along the 

river, looking east 

 
Photo 6—Inundated meander scar wetland in Area A, looking north 
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Photo 7— SP-A1 (wetland in foreground) and SP-A2 (upland in background) in Area A, 
looking northeast 

 

 
Photo 8—SP-A3 (wetland) in Area A, looking south 
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Photo 9—SP-A4 (upland), looking northeast 
 

 
Photo 10—SP-B1 (wetland in foreground) and SP-B2 (upland in background), looking 

northeast 
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Photo 11—SP-B3 (wetland in background) and SP-B4 (upland in foreground), looking 
northwest 

 
Photo 12—Wetland in Area A with dead and dying willow along the perimeter, looking 

southwest 
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Photo 13—Meander scar wetland in Area A, looking southeast 

 
Photo 14—Wetland in Area C that abuts mine tailings, looking southwest 
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Attachment 2 – Plant Species List 

 

 

 

  



List of plant species Identified in Hayden Bank monitoring plots 

Species Name 
Indicator 
Status Synonym Species Name 

Indicator 
Status Synonym 

Achillea millefolium FACU  Pedicularis crenulata FACW  

Antennaria microphylla FAC  Dasiphora fruiticosa FAC Pentaphylloides floribunda 

Arabis pycnocarpa FACU Arabis hirsuta Poa compressa UPL  

Artemisia frigida UPL  Poa pratensis FAC  

Astragalus leptaleus OBL  Bistorta vivipara FAC Polygonum viviparum 

Symphytotrichum spathulatum FAC Aster occidentalis Potentilla anserina OBL  

Bistorta vivipara OBL  Potentilla breweri FAC Potentilla plattensis 

Bromus secalinus UPL  Potentilla glaucophylla FACU Potentialla pulcherimma 

Calamagrostis canadensis FACW  Ribes lacustre FAC  

Calamagrostis stricta FACW  Salix brachycarpa FACW  

Campanula parryi FACU  Salix geyeriana FACW  

Cardomine cordifolia FACW  Salix monticola OBL  

Carex aquatilis OBL  Salix planifolia OBL  

Carex praegracilis FACW  Sisrynchium montanum FAC  

Carex sp. NA  Spiranthes romanzoffiana FACW  

Carex utriculata OBL  Stellaria longipes FACW  

Cirsium scariosum FAC Cirsium coloradense Taraxacum officinale FACU  

Conioselinum scopulorum FACW  Thalictrum alpinum FACW  

Chrysothamnus parryi UPL  Trifolium repens UPL  

Crepis runcinata FACU  Viola adunca FAC  

Deschampsia cespitosa FACW     

Descurainia incana FACU Descurainia richardsonii    

Dodecatheon pullchellum FACW     

Elymus glaucous FACU     

Elymus trachycalus FAC     

Equisetum arvense FAC     

Equisetum hymale FACW     

Erigeron vetensis UPL     

Fragaria vesca FACU     

Festuca sp. NA     

Hordeum brachyantherum FACW     

Juncus balticus FACW     

Kobresia bellardii FAC Kobresia myosuroides    

Koleria macrantha UPL     

Lepidium ramosissimum UPL     

Lomatagonium rotatum OBL     

Maianthemum stellatum FAC     

Muhlenbergia richardsonis FAC     
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Attachment 12505.2 Worksheet for SPD Uniform Performance Standards for Compensatory Mitigation Requirements 

 
Categories/FACWet Variable         Performance Standards:      Target FACWet Score or % of target criterion 

1 Date: 7/23/2014 
 
DA no.: 
 
Project manager: 
 

Mitigation site name: Hayden River Parcel Mitigation Bank 
 
Cowardin/HGM type:  Riverine, Palustrine emergent and S-S 
Habitat type:  Impacted R2 HGM subclass – formerly well-
developed floodplain riparian zone with multi-channel flow 
and beaver ponds  
Site coordinates:   
Center:      Lat:  39º 09’ 05”   Lon: -106º 19’ 05” 

Reference site name: East Fk. Arkansas and Lower Tennessee Creek 
above their confluence 
 
Site coordinates:   
Up valley of::      Lat: 39º 15’ 49”  Lon: -106º 20’ 23” 
 

2 Mitigation objective(s) to improve: [  ] habitat conservation/biodiversity; [  ] water storage/flow attenuation; [  ] water quality; [  ] target population of special status biota; 
[  ] specific aquatic resource function(s); [ x ] other: Overall ecological functioning of the aquatic habitat. 

3 Mitigation type (select one): [ x] re-establishment; [  ] establishment; [ x ] rehabilitation; [  ] enhancement 
If enhancement, indicate function(s) to be increased: function 1:                        function 2 (if applicable):                   function 3 (if applicable): 

4 Primary type(s) of site treatment:  [ x ] introduction of plant materials; [  ] invasive species control; [ x ] hydrological re-establishment; [ x ] topographic/substrate 
manipulation 

5 Aquatic resource type (select one): [ x ] riverine; [  ] depressional wetland; [  ] tidal wetland; [  ] slope wetland; [  ] other:  
6 Performance standard categories (select all that apply): [ x ] physical; [ x ] hydrologic; [ x ] fauna; [ x ] flora; [ x ] water quality (ecological) 
7 Using selections from 2-6 above, insert applicable performance standards and targets from .12505.1-SPD Table of Uniform Performance Standards for Compensatory 

Mitigation Requirements into worksheet rows below.  Add or remove rows for any category, as needed. 

  Year 1: Year 2: Year 3: Year 4: Year 5: 
Hydrologic -1 
 
Water Source 

(PS#6) Overbank flooding into the bank will occur when flow in the Arkansas R. is 
approximately 1000 cfs.    Floodwaters will have full access to the length and breadth of the 
floodplain habitats within the bank.  A passively functioning floodplain ingress will supply the 
natural network of distributary channels existing on the floodplain to support wetland 
hydrology in low flow conditions.  

80 87 87 87 87 

Hydrologic -2 
 
Water 

Distribution 

The water table will vary across the site as is characteristic of type-specific reference wetlands.  
Bank habitats will include hydrologic situations ranging from small, seasonal or perennial open 
water ponds and surface channels through to upland riparian buffer. To qualify as wetland are-
establishment an historical wetland area must be re-induced to support wetland hydrology and 
hydric soils.  
 

80 85 85 85 85 

Hydrologic -3 
 
Water 

Distribution 

The Bank’s floodplain habitats will have surface water storage capacity in character with type 
specific reference wetlands.  This includes natural fluctuations in capacity, such as those caused 
by beaver activity. 80 85 85 85 85 

Hydrologic -4  
 
Water Outflow 

Water passing through the Bank will passively return to the Arkansas River and/or its alluvial 
aquifer. 80 87 87 87 87 
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Physical-1 
 
Geomorphology 

 
The riverine floodplain will provide physical features of macrotopographic and 
microtopographic complexity capable of dissipating energy and retaining water and organic 
material.  Specifically: 

a. Cross-sectionally, the floodplain surface will possess and maintain features 
characteristic of reference habitats including shallow depressions, relict and active 
beaver (or constructed “beaver starter”) dams, swales, and natural levees. 

b. Longitudinally, the floodplain will possess and maintain a dynamic network of inter-
connected swales that will serve as the water distribution mechanism for the floodplain 
wetland and riparian habitat. 

c. The floodplain habitats within the Bank will possess and maintain microtopography 
characteristic of type-specific reference sites, for instance, low to moderate level of 
hummock-hollow microtopography, willow coppices, ant mounds and beaver-created 
features.    

 

Year 1: 
 
 
 
 
 

85 

Year 2: 
 
 
 
 
 

93 

Year 3: 
 
 
 
 
 

93 

Year 4: 
 
 
 
 
 

93 

Year 5: 
 
 
 
 
 

93 

WQ-1 
Water and Soil 

Chemical 

Environment 

 
Redox potential:  Soils in areas credited as wetland re-establishment or rehabilitation will have 
reduced soils in at least 50% of monitoring seasons. 
 

80 85 87 87 87 

Fauna-1 
NA 

Keystone species habitat:  The intent of treatments is to induce colonization of the floodplain by 
beaver.  Floodplain habitats in the bank will have the capacity to support dam building beaver. 50% 55% 60% 65% 70% 

Flora-1 
Vegetation 

structure and 

Diversity (VSD) 

 
Survivorship:  A number not less than 85% of the original number of willows planted will be 
established and actively growing at the end of the monitoring period.  
 

85% 90% 95% 100% 100% 

Flora -2 
VSD 

Dominance of hydrophytes:  All areas credited as wetland re-establishment or rehabilitation 
will have hydrophytic vegetation.  Vegetation monitoring plots will have hydrophytic 
vegetation as determined by the Corps prevalence index.  If a plot does not hydrophytic 
vegetation, it and its surrounding habitat patch will be treated as upland riparian buffer. 

85% 90% 95% 100% 100% 

Flora -3 
VSD 

Dominance of natives: Monitoring plots will have vegetation with at least 90% of the total 
cover comprised of native species. 85% 90% 95% 100% 100% 

Flora -4 
VSD 

Species richness:  As documented in monitoring plots, species richness will be at least 75% of 
that of comparable reference habitat. 85% 90% 95% 100% 100% 

Flora -5 
VSD 

Spatial habitat heterogeneity:  The Bank’s habitats will possess and maintain vegetative habitat 
heterogeneity characteristic of riverine wetlands.  Horizontally, habitats will be patchy, 
interspersed and/or possess characteristic zonation.  Existing vertical structure will be 
maintained in areas that have retained mature willow canopies.  In areas that have lost all or 
most of the willow canopy, a new shrub layer will be established and will be developing toward 
forming a new over story. 

70 75 80 83 87 
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Attachment 4 – Warranty Deed and 
Property Survey 

 

 

 
































