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Introduction
Construction of the proposed Chimney Hollow Reservoir, a component of the Windy Gap Firming Project
(WGFP), is estimated to cause a loss of 1.3 acres 1 of wetlands and 1.7 acres 2 of intermittent and
ephemeral drainages determined to be waters of the U.S. This revised and updated Compensatory
Mitigation Plan (Plan) proposes actions to provide compensatory mitigation for unavoidable permanent
impacts on these resources and addresses the 12 fundamental components required for compensatory
mitigation plans. This Plan conforms to the 404(b)(1) Guidelines and the Final Rule for Compensatory
Mitigation for Losses of Aquatic Resources (2008 Mitigation Rule) (73 Fed. Reg. 19594 (April 10, 2008)).
Consistent with those rules, the level of detail in this Plan is commensurate with the scope and scale of
these impacts. This Plan was requested by the U.S. Army Corps of Engineers (Corps) Denver Regulatory
Office (DRO) subsequent to issuance of the Final Environmental Impact Statement (EIS) for the WGFP
(Bureau of Reclamation (Reclamation) 2011) and Reclamation’s Record of Decision (ROD) (Reclamation
2014).

Objectives
Wetlands
Compensatory mitigation for wetland losses at the proposed Chimney Hollow Reservoir site will be
provided through purchase of mitigation bank credits based on previous discussions with the DRO and a
commitment in the WGFP EIS (Section 3.25, Table 3-164) and the Section 404(b)(1) Analysis (Table C-3,
Appendix C) (Reclamation 2011). The Municipal Subdistrict, Northern Colorado Water Conservancy
District (Subdistrict) will purchase 1.95 mitigation bank credits from the Middle South Platte River
Wetland Mitigation Bank. The purchase of 1.95 mitigation bank credits is based on a 1.5 (credits) to 1
(impact) ratio because the impacts occur within the secondary service area of the Middle South Platte
River Wetland Mitigation Bank. The remainder of this Plan focuses on compensatory mitigation for the
estimated losses of ephemeral and intermittent drainages determined to be waters of the U.S. at the
proposed Chimney Hollow Reservoir site.

Drainages
An estimated 29,519 linear feet and 1.7 acres of ephemeral and intermittent drainages determined by
the Corps to be waters of the U.S. (Corps 2017) would be lost with the construction of Chimney Hollow
Reservoir (Table 1).
1

The WGFP Final EIS (Table 3-131) estimated a loss of 1.6 acres of wetlands and was based on delineations performed in 2002
and 2003 (ERO 2003). The 2016 Updated Wetland Delineation Report (Table 2) estimated a loss of 1.27 acres of wetlands (ERO
2016). The Corps based its approved jurisdictional determination on the 2016 Updated Wetland Delineation Report. This Plan
uses 1.3 acres of wetland lost because it is the most recent estimate of loss.

2

The WGFP Final EIS (Table 3-132) estimated a loss of 1.3 acres of waters of the U.S. and was based on delineations performed
in 2002 and 2003 (ERO 2003). The 2016 Updated Wetland Delineation Report (Table 1) estimated a loss of 1.687 acres of
waters of the U.S. (ERO 2016). The Corps based its approved jurisdictional determination on the 2016 Updated Wetland
Delineation Report. This Plan uses 1.7 acres of loss of waters of the U.S. because it is the most recent estimate of loss.
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Table 1. Permanent impacts on waters of the U.S. associated with Chimney Hollow Reservoir.
Drainage
Chimney Hollow Creek
Tributary 6
Tributary 7
Tributary 8
Tributary 10
Total
Source: ERO 2016.

Length (feet)
15,696
4,409
6,291
404
2,719
29,519

Area (acres)
1.17
0.08
0.25
0.03
0.16
1.69

The following objectives have been established for compensatory mitigation for impacts on drainages
determined by the Corps to be waters of the U.S. at the proposed Chimney Hollow Reservoir site.
1. Compensate for the lost functions provided by drainages at the Chimney Hollow Reservoir site
by funding actions that will restore riverine functions at selected reaches of the Little Thompson
River severely damaged by floods in fall 2013.
2. Focus the funding of restoration on projects identified as high-priority projects for the Little
Thompson River watershed.
3. Work with organizations in the Little Thompson River watershed to leverage funds to most
effectively provide river restoration that will benefit the watershed.
The restoration measures proposed in this Plan are consistent with “restoration” as it is defined in the
2008 Mitigation Rule. The proposed restoration measures are designed to return natural and historic
functions to river reaches degraded by the 2013 flood through reestablishment and rehabilitation. This
Plan sets forth an approach to compensate for the functions lost at the Chimney Hollow Reservoir site
associated with drainages determined to be waters of the U.S. As described in this Plan, some of these
lost functions will be provided on-site by Chimney Hollow Reservoir. Other lost functions, not provided
on-site by Chimney Hollow Reservoir, will be provided through the functional lift of restoration at two
selected sites on the nearby Little Thompson River.
The Little Thompson River was severely damaged by record floods in September 2013. The flood
destroyed almost the entire riparian corridor through surges of scour, deposition, or both. The lower
reaches experienced deposition of debris and sediment to such an extent that much of the riparian
vegetation was buried beyond natural recovery. Based on the visual assessments, more than half the
reaches have sustained flood-related damage to the wetted channels and floodplain instabilities. The
lost and degraded functions in these reaches form the basis of much of the recommended restoration.
Strategies include channel reconstruction, typically requiring redefinition or reestablishment of a lowflow channel; various levels of bank protection, depending on the degree of damage or risk; and
floodplain stabilization of the large, devegetated, and exposed bars and benches within the floodplain
(Tetra Tech 2014).
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Site Selection
Chimney Hollow Creek is a tributary of the Big Thompson River. The upper end of Chimney Hollow
Creek is about 5,830 feet north of the Little Thompson River. Chimney Hollow Creek and the Little
Thompson River are both tributaries to the Big Thompson River. The Subdistrict has coordinated with
the Little Thompson Watershed Coalition(LTWC) to determine which river restoration projects are high
priorities for the watershed and in need of funding to enable implementation. This approach is
consistent with Section 230.93(j)(2) of the 2008 Mitigation Rule (73 Fed. Reg. 19676 (April 10, 2008)).
A master plan was prepared for the Little Thompson River watershed restoration (Tetra Tech 2014).
Potential river restoration projects were developed based on the master plan and were first screened by
LTWC. LTWC identified 15 specific river restoration projects, all with landowner commitment letters.
The rankings of the proposed restoration projects were determined by consensus of the LTWC board of
directors, an advisory committee, the Natural Resources Conservation Service, and LTWC staff.
Priorities included restoring habitat connectivity and ecological integrity between the three major
ecological zones of the watershed (plains, foothills, and montane). The overarching criteria for site
selection were consideration of post-flood watershed needs and the ability to provide resiliency to the
river reaches restored. LTWC currently lacks funding to implement aspects of certain high-priority
projects. The Subdistrict has assessed these highly ranked restoration projects for their potential to
compensate for functions associated with the drainages that would be lost at the proposed Chimney
Hollow Reservoir site.
From this process, the following proposed river restoration projects were selected for potential funding
by the Subdistrict. These proposed restoration projects on the Little Thompson River (Figure 1) are high
priorities for the watershed and LTWC. The Subdistrict’s funding is integral to implementing the
restoration element identified as compensatory mitigation for permanent impacts on drainages at the
Chimney Hollow Reservoir site.
•
•

Foothills Blue Mountain Reach (Lewis Property/Blue Mountain site) - Bank stabilization, overbank
grading to repair headcuts and remove sediment deposits, and major revegetation to improve the
function of a new alluvial fan area to slow waters before reaching narrow canyons downstream.
Plains Berthoud Reach (County Road 4/Berthoud site) - Reestablish a low-flow channel, remove
sediment deposits, and revegetate riparian areas to reestablish agricultural buffers that can improve
instream water quality.
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Baseline Information
Portions of the Chimney Hollow drainages and the proposed restoration areas were assessed relative to
four categories depending on the expected flooding interval of the respective portions:
•
•
•

•

Channel Zone – stream or river below the low-flow channel.
Zone 1 – the area elevated above the low-flow channel and below the bankfull level. The areas in
this zone range from bare to sparsely vegetated, due to scouring and sediment deposition, to
scattered wetland vegetation.
Zone 2 – this area occurs between the bankfull elevation and the 5-year flood event. This zone is
characterized by cottonwood (Populus sp.) and willow (Salix sp.) woodlands with an understory of
herbaceous species and scattered shrubs – chokecherry (Padus virginiana melanocarpa) and wild
plum (Prunus americana).
Zone 3 – the transitional area above the 5-year flood event. The vegetation in this zone ranges from
upland grasslands, sometimes with an overstory of mature cottonwoods or conifers, to shrublands
of chokecherry and wild plum.

Chimney Hollow Drainages
The ephemeral and intermittent drainages at the
proposed Chimney Hollow Reservoir site and the
functions they provide are discussed in Section
3.11.1.5 of the Final EIS for the WGFP and the 2003
delineation report for the proposed Chimney Hollow
Reservoir site (ERO 2003). Chimney Hollow Creek,
the main drainage at the proposed reservoir site, is
an intermittent, often dry, channel. Four
ephemeral/intermittent tributaries, determined to
be waters of the U.S., connect to Chimney Hollow
Creek. These tributaries and Chimney Hollow Creek
are a combination of the Channel Zone and Zone 1,
Chimney Hollow Creek
as described above. Chimney Hollow Creek is
bordered by a riparian corridor that ranges in width
from about 30 to 300 feet. The four ephemeral/intermittent tributaries determined to be waters of the
U.S. have a narrower riparian corridor ranging in width from about 5 to 25 feet. Only a fringe or
scattered stretches of Zone 2 occur along the tributaries and Chimney Hollow Creek because they are
small ephemeral or intermittent drainages. Most of the riparian vegetation surrounding Chimney
Hollow Creek and its tributaries meets the description for Zone 3.
Functions were assessed for the Final EIS using the Montana Wetland Assessment Method (Montana
method; Berglund 1999) for Chimney Hollow Creek and two representative tributaries of Chimney
Hollow Creek (Table 2). The functions for general fish habitat, flood attenuation,
sediment/nutrient/toxicant retention and removal, and dynamic surface water storage are rated low,
5
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due in part to the lack of a perennial water flow for these drainages. An updated delineation of
wetlands and waters of the U.S. for the Chimney Hollow Reservoir site was provided to the DRO in
November 2016 (ERO 2016), and a final jurisdictional determination was approved by the DRO on
January 24, 2017 (Corps 2017).
Tributaries 5 and 7 were determined to be representative of all of the tributaries and were assessed for
functions in the Final EIS. Functions for Tributaries 6, 8, and 10 were not separately assessed for the
Final EIS due to their similarity. Tributary 5 has been determined to not be a water of the U.S. (Corps
2017). The functional ratings for Tributary 7 are presented in this Plan as representative of the functions
provided by Tributaries 6, 7, 8, and 10 that have been determined to be waters of the U.S.
Table 2. Functional ratings for Chimney Hollow Creek and Tributary 7.
Function
General Wildlife Habitat
General Fish Habitat
Flood Attenuation and Storage
Sediment/Nutrient/Toxicant Retention and Removal
Sediment/Shoreline Stabilization
Production Export/Food Chain Support
Ground Water Discharge/Recharge
Dynamic Surface Water Storage
Source: ERO 2003.

Chimney Hollow Creek
Moderate
Low
Low
Low
Moderate
Moderate
High
N/A

6

Tributary 7
Moderate
Low
Low
Low
Low
Low
Low
N/A
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Tributary 7.

Restoration Reaches
The following is an overview of restoration within the overall reach in which the Subdistrict’s
compensatory mitigation element would occur.

Blue Mountain Site
Based on knowledge of the area and historical imagery, it is assumed that prior to the 2013 flood, the
Blue Mountain site had a densely vegetated riparian corridor, ranging from 100 to 150 feet wide and
consisting of cottonwoods and willows, most of which were removed by the flood. The river is generally
canyon-bound, setting the sinuosity and river corridor alignment. Significant scour and high velocities
occurred in this reach from the 2013 flood (Tetra Tech 2014). Restoration work within the entire 2,700
feet of the Blue Mountain site would involve removing overbank sediment deposits and grading the
floodplain to reconnect the riparian corridor and reestablish riparian, wetland, and upland vegetation,
as shown on the Blue Mountain Neighborhood Floodplain Rehabilitation Concept Design (Tetra Tech
2016a).
The Subdistrict is proposing to fund the downstream 900 feet of this restoration project for
compensatory mitigation (Figure 2). The upstream 1,800 feet is already funded separately and is not
considered compensatory mitigation. The Subdistrict-funded portion is needed to complete the
proposed restoration for the entire 2,700 feet. Although not included in the functional gain estimated
7
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for the compensatory mitigation site for crediting purposes under this Plan, the channel and riparian
restoration performed by the LTWC upstream of the compensatory mitigation site will complement the
overall functional gains of the compensatory mitigation site.

Berthoud Site
Based on knowledge of the area and historical imagery, it is assumed that prior to the 2013 flood, the
Berthoud site had a moderately dense vegetated riparian corridor, ranging from 100 to 250 feet wide,
but with localized floodplain areas expanding the width by as much as 400 feet. The vegetation
consisted of cottonwoods, willows, and other riparian species, many of which were removed by the
flood. Examples of the woody riparian corridor can be seen on Figure 3 upstream of the proposed
Berthoud site restoration area. Flood flows caused some significant bank scour and deposited
significant amounts of sediment and debris along the channel and floodplain as flood flows were backed
up and slowed by the Mountain River Road Bridge. Sedimentation and bank erosion are the dominant
flood impacts in this reach. Adjacent land uses include agriculture, rural development, and roads (Tetra
Tech 2014).
Overall restoration would occur within approximately 2,700 feet of the Berthoud site from County Road
4 to upstream of the Mountain River Road Bridge, as shown approximately in the Berthoud
Neighborhood Floodplain Rehabilitation Assessment Design Report (Tetra Tech 2016b). The
Subdistrict’s compensatory mitigation component of the restoration focuses on 1,100 feet of the
Berthoud site. The Subdistrict’s compensatory mitigation component is integral to the overall
restoration because the channel restoration performed by the Subdistrict will support the Zone 2 and
Zone 3 riparian restoration performed by the LTWC. The restoration work includes regrading and
constructing the river channel and adjacent banks, adding woody material to the channel banks,
removing sediment, grading the overbank floodplain, and revegetating the site. The channel alignment
is designed to transport flows and sediment as efficiently as possible through the channel and the
existing Mountain River Road Bridge, while working within the constraint of the bridge itself and the
overall grade and elevations of the current channel above and below the site. In addition, the alignment
and overbank grading minimizes disturbance to the existing vegetation, where possible. These activities
will increase flood conveyance capacity and reduce flood elevations, particularly upstream of Mountain
River Road Bridge; minimize debris accumulation at the Mountain River Road Bridge; and redefine the
channel.
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Functional Ratings for the Restoration Sites
Functions were assessed for the Blue Mountain and Berthoud sites using the Montana method
(Berglund 1999; Table 3; Appendix B). The assessment area (Figure 2 and Figure 3) focused on the
portions of the restoration sites that were representative of the damaged post-flood conditions that
were likely candidates for post-flood restoration (e.g., areas of sediment deposition and scour).
Table 3. Functional ratings for Little Thompson River restoration sites.
Function
General Wildlife Habitat
General Fish Habitat
Flood Attenuation and Storage
Sediment/Nutrient/Toxicant Retention and Removal
Sediment/Shoreline Stabilization
Production Export/Food Chain Support
Ground Water Discharge/Recharge

Blue Mountain and Berthoud Sites
Low
Moderate
Low
Low
Moderate
Moderate
High

Proposed Restoration Activities
The following sections describe the compensatory mitigation component of the Blue Mountain and
Berthoud sites that the Subdistrict is proposing to fund (Appendix C). A total of approximately 3 acres of
restoration to serve as compensatory mitigation is proposed at the two restoration sites (Table 4).
Table 4. Mitigation areas (in acres) by zone and compensatory mitigation site.
Site
Blue Mountain
Berthoud

Channel Zone
0.45
0.85

Zone 1
0.33
0.39

Zone 2
0.69
0.31

Total
1.47
1.55

Blue Mountain Site
•
•
•

•
•

Project boundaries – The entire Blue Mountain site extends 1,400 feet upstream and 1,300 feet
downstream from the Stagecoach Trail crossing along the Little Thompson River. The proposed
compensatory mitigation area is situated in the lower 900 feet of this reach (Figure 2).
Construction methods – Minor regrading will be performed with small equipment, where possible,
to minimize disturbance to the existing vegetation and root mass, which have developed in some
localized areas since the 2013 flood.
Timing/sequencing – The 80 percent design is to be completed by March 2017; construction for the
Emergency Watershed Protection (EWP) portion is to be completed by December 2017. The
Subdistrict portion will be constructed concurrently or soon after the EWP portion, once approved
by the Corps.
Hydrology – The Channel Zone and Zone 1 will contain up to the 2-year storm event, and Zone 2 will
be supported by the 2- to 5-year storm events. Alluvial ground water would provide additional
hydrological support to these riparian areas.
Revegetation/planting – Zone 1 areas will be planted with willow shrubs as shown in Table 5 and
seeded with the Blue Mountain Zone 1 seed mix (Table 6) in specified locations. Zone 2 areas will be
planted with woody vegetation (Table 5) and the Zone 2 seed mix (Table 7). The trees and shrubs in
Zone 2 will be planted in clusters to emulate natural vegetation patterns.
11
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Table 5. Blue Mountain – Zones 1 and 2 woody vegetation.
Common Name
Bluestem willow
Chokecherry
Golden currant
Plains cottonwood
Narrowleaf cottonwood
Sandbar willow
Western snowberry
Wild plum
Woods’ rose

Scientific Name

Planting Type

Salix irrorata
Prunus virginiana melanocarpa
Ribes aureum
Populus deltoides monilifera
Populus angustifolia
Salix exigua
Symphoricarpos occidentalis
Prunus americana
Rosa woodsii

Stakes
D60
D60
Pole cuttings
Pole cuttings
Stakes
D60
D60
D60

Zone 1
Numbers
200
0
0
0
1,250
0
0
0

Zone 2
Numbers
50
40
40
15
15
250
40
40
40

Table 6. Zone 1 seed mix.
Scientific Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Glyceria striata
Juncus balticus (arcticus)
Panicum virgatum
Pascopyrum smithii
Poa palustris
Spartina pectinata

Common Name
Canada wildrye
Slender wheatgrass
Fowl mannagrass
Baltic rush
Switchgrass
Western wheatgrass
Fowl bluegrass
Prairie cordgrass

Desired Mix %

Total

10
10
15
15
15
10
15
10
100

Table 7. Zone 2 seed mix.
Scientific Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Iris missouriensis
Juncus balticus (arcticus)
Oenothera elata
Panicum virgatum
Pascopyrum smithii
Solidago canadensis
Sporobolus crytandrus

•

•

•

Common Name
Canada wildrye
Slender wheatgrass
Rocky Mountain iris
Baltic rush
Hooker’s evening primrose
Switchgrass
Western wheatgrass
Canada goldenrod
Sand dropseed
Total

Desired Mix %
10
20
10
10
5
10
10
15
10
100

Grading – Channel reshaping is designed to restore and improve channel conveyance and preserve
and connect existing and planted vegetation. Overbank grading is proposed to repair headcuts and
remove sediment deposits. The Zone 1 areas will be graded with native channel material with a
cobble substrate at a slope of 2H:1V. Zone 2 areas are graded as a floodplain bench with varying
slopes to tie into existing ground elevations.
Erosion control/bank stabilization – Erosion-control methods will follow the Best Management
Practices (BMPs) included in the state Stormwater Management Plan that will be prepared for this
project. The BMPs will include silt fencing, dust control, and use of certified weed-free hay or mulch
during restoration activities.
Weed control – A weed management plan will be prepared to guide weed control during and after
site restoration and target state-listed noxious weeds.
12
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Berthoud Site
•

•

•
•
•

Project boundaries – The Berthoud site extends about 1,110 feet upstream of the existing Green
Bridge at Mountain River Road and includes the channel restoration, Zone 1, and the streamside
edge of Zone 2 (Figure 3). The entire Berthoud site extends another 1,530 feet downstream (not
shown on the figure).
Construction methods – Minor regrading, including sediment removal, will be performed with small
equipment where possible to minimize disturbance to the existing vegetation and root mass, which
have developed in some localized areas since the 2013 flood. More significant grading will be
performed using construction methods consistent with similar rehabilitation projects funded by the
EWP.
Timing/sequencing –The 80 percent design is to be completed by March 2017; construction for the
EWP portion is to be completed by December 2017. The Subdistrict portion will be constructed
concurrently with the EWP portion, once approved by the Corps.
Hydrology – An undulating channel bottom will be constructed as shown in Appendix C. Generally,
Zone 1 will contain up to the 2-year storm event. Zone 2 will contain the 2- to 5-year storm events.
Revegetation/planting – Zone 1 consists of the sandbar willow community and the zone will be
planted with 1,450 sandbar willow stakes. Herbaceous plugs (Table 8) will be planted on the banks,
and the Zone 1 seed mix (Table 6) will be planted on top of the banks. Zone 2 will be a riparian
community and will be planted with the Zone 2 seed mix (Table 7), along with scattered cottonwood
and peachleaf willow trees and various riparian shrubs (Table 8).

Table 8. Berthoud site - Zones 1 and 2 plantings
Common Name

Scientific Name

Planting Type

Zone 1
Numbers

Zone 2
Numbers

Herbaceous vegetation
Baltic rush
Fowl bluegrass
Giant mannagrass
Nebraska sedge
Spikerush
Torrey’s rush
Woolly sedge
Total Herbaceous Vegetation

Juncus balticus (arcticus)
Poa palustris
Glyceria grandis
Carex nebrascensis
Eleocharis palustris
Juncus torreyi
Carex pellita

10ci
10ci
10ci
10ci
10ci
10ci
10ci

200
200
100
100
50
200
150
1000

0
0
0
0
0
0
0
0

Woody Vegetation
Chokecherry
Common snowberry
Golden currant
Narrowleaf cottonwood
Peachleaf willow
Plains cottonwood
Sandbar willow
Wood’s rose
Total Woody Vegetation

Prunus virginiana melanocarpa
Symphoricarpos occidentalis
Ribes aureum
Populus angustifolia
Salix amygdaloides
Populus deltoides
Salix exigua
Rosa woodsii

D60
D60
D60
Cuttings
Cuttings
Cuttings
Cuttings
D60

0
0
0
0
0
0
1,450
0
1,450

45
90
75
20
10
20
0
90
350

•

Grading – Reshaping is designed to improve channel conveyance and preserve and connect existing
vegetation. Overbank grading is proposed to repair headcuts and remove sediment deposits.
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•

•

Erosion control/bank stabilization – Erosion-control methods will follow the BMPs included in the
state Stormwater Management Plan that will be prepared for this project. The BMPs will include
erosion-control blankets on the banks, silt fencing, dust control, and use of certified weed-free hay
or mulch during restoration activities.
Weed control – A weed management plan will be prepared to guide weed control during and after
site restoration and target state-listed noxious weeds.

Maintenance, Long-Term Management, and Adaptive Management
The Little Thompson River restoration projects have been designed to be resilient and function with the
dynamics of the river. The Subdistrict is committed to establishing a maintenance fund equal to an
additional 10 percent of its funding contribution for implementation of the river restoration projects to
be used for corrective actions, adaptive management, and long-term maintenance. Annual monitoring
reports will identify any need for corrective actions and/or adaptive management.
An Operations and Maintenance (O&M) Plan will be developed for the restoration sites. The O&M Plan
will be implemented generally following EWP guidelines, including annual site inspections and
maintenance following spring runoff after flows recede and following significant flow events. The
inspections will include checking (and repairing as necessary) bank treatment, installed structures, scour
or excessive erosion, vegetation and plantings, weed control, soils, fences, and debris to increase
restoration success.
The restoration design for the compensatory mitigation is based on stability criteria of the channel
features for events that are equal to or less than the 4 percent Association of Civil Engineers (ACE) event
(25-year flood). The Subdistrict is committed to providing funds for needed repairs and corrective
actions for events that are equal to or less than the design criteria.

Performance Standards
The focus of restoration is to return the channel and stream bank areas to conditions that provide their
pre-flood functions and to be resilient given the dynamics of the river. Therefore, the performance
standards focus on the establishment of stream bank vegetation and channel function. The restoration
plans for compensatory mitigation cover a total of 3 acres of channel and riparian restoration to provide
at least 2.3 acres of restored channel and associated riparian area that will provide the needed
functional lift discussed in Mitigation Crediting below.
Sustainable vegetation will be considered successfully established within the compensatory mitigation
areas when the following performance standards have been met:
•
•
•

The vegetation cover in Zones 1 and 2 is 70 percent.
80 percent of the planted trees and shrubs, including volunteers, are living and not stressed.
No List A noxious weeds (as defined by the State of Colorado noxious weed program) occur within
the mitigation area. No more than 5 percent of List B species occurs within the mitigation area.
14
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•

Evidence of erosion will be documented by survey and photos at the locations and frequency
specified in the Monitoring Requirements section below.

Channel restoration will be monitored once a year for 5 years, generally following spring runoff (after
flows recede) and following significant flow events to determine if performance standards are being
met. Performance standards are based on stability criteria of the channel features for events that are
equal to or less than the 4 percent ACE event (25-year flood) and include the following elements:
•
•

Bank protections are functioning as intended.
Scour or excessive erosion of stream banks, beds, and crossings has not occurred to the point that
impedes the hydraulic capacity of the river.

Monitoring Requirements
A 5-year monitoring plan is proposed to evaluate project success in establishing vegetation and
geomorphic improvements for the compensatory mitigation sites. The vegetation monitoring will be
conducted annually during the growing season for 5 years or until the above vegetation performance
standards have been met.
For the Blue Mountain site, three monitoring sites will be established – two near each end of the reach
(Sta 9+00 and Sta 1+00) and one near the middle of the reach. For the Berthoud site, three monitoring
sites will be established – two near the project site limits (Sta 5+00 and Sta 25+00) and one immediately
upstream of the Mountain River Road Bridge. The monitoring of both compensatory mitigation sites will
involve:
•

•
•
•

Vegetation: Vegetation and riparian planting monitoring will be performed using an appropriate
point-intercept or transect methodology by a qualified biologist with experience using these
protocols. Methodology, including transect locations, shall be determined after construction and
will be documented in the first annual monitoring report.
Geomorphology: Cross-section surveys will be collected at each of the three monitoring sites to
compare changes in channel bed and banks. An ocular survey will be conducted to identify areas
with notable erosion, scour, and/or deposition.
Photo Points: Each monitoring station will have photo points as appropriate for qualitative
evaluation of restoration success. The photos will be taken at permanent markers or documented
global positioning system (GPS) points.
Reporting: An annual monitoring report describing site conditions, comparisons with performance
standards, and recommendations on corrective measures (as needed) will be submitted to the
Corps. Photos taken at permanent photo points established during the first year of monitoring will
be included in the annual monitoring reports.
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Financial Assurances
The Subdistrict is a political subdivision of the State of Colorado. The Subdistrict is a permanent entity
with access to adequate funds to cover the mitigation monitoring and any necessary remedial actions.
The Subdistrict’s budget includes routine maintenance, which includes mitigation monitoring and
maintenance. This ensures adequate funding is available for compensatory mitigation monitoring and
maintenance. The Subdistrict believes that its past performance under other Corps permits
demonstrates its financial ability and commitment to assure that projects approved by the Corps,
including compensatory mitigation, are fully implemented and maintained by the Subdistrict. No federal
funds will be applied to the restoration credited for compensatory mitigation.

Site Protection
The Subdistrict, LTWC, and landowners have developed agreements regarding the compensatory
mitigation sites (Appendix A). The agreements address nondisturbance of project improvements, the
ability to monitor and repair project improvements, access of the sites by the Corps and authorized
parties, and funding obligations of the Subdistrict for implementation of the restoration and any needed
corrective measures. Appendix A also presents residual land restrictions for the Blue Mountain and
Berthoud sites that affords additional protection of the restoration from future development.

Determination of Mitigation Credits
As discussed above, the compensatory mitigation proposed for permanent impacts on ephemeral and
intermittent drainages at the proposed Chimney Hollow Reservoir site focuses on functions provided by
these drainages and functional lift that will be provided by the Little Thompson River restoration
projects selected to serve as compensatory mitigation. Accurately determining mitigation crediting is
challenging. The ephemeral and intermittent drainages that would be lost at the proposed Chimney
Hollow Reservoir site lack perennial flow and are relatively narrow, with an average width of about 4 to
5 feet for Chimney Hollow Creek and about 1 to 2 feet for the tributaries. The proposed compensatory
mitigation sites are located on the Little Thompson River with perennial flow and an average width of
about 30 to 32 feet at the Blue Mountain site and 41 to 43 feet at the Berthoud site (see Photo Log)
The 2008 Mitigation Rule recognizes that it can be challenging to provide in-kind compensation for
losses of ephemeral channels and the 2008 Mitigation Rule provides flexibility to use out-of-kind
compensatory mitigation (73 Fed. Reg. 19632 (April 10, 2008)). The 2008 Mitigation Rule also has an
objective of replacing lost functions (73 Fed. Reg. 19609, 19673 (April 10, 2008)). Basing compensatory
mitigation on functions lost and gained is an appropriate approach for determining the amount of
impact and compensatory mitigation needed when comparing resources.
The DRO requested that the functional assessment method performed for the WGFP EIS also be used for
this Plan. The functional ratings for the Little Thompson River compensatory mitigation sites were
assessed using the Montana method (Berglund 1999). The functional ratings are based on the post16
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flood conditions of the assessment area and the degree to which functions in the restored assessment
area are estimated to return to pre-flood conditions (i.e., functional lift). For example, the 2013 flood
stripped the reaches proposed for restoration of most of the woody riparian vegetation that provided
general wildlife habitat and production export/food chain support. These reaches currently provide
these functions to a low degree due to the lack of vegetation but, once restored, will provide these
functions to a moderate to high degree. An increase in functional lift associated with restoration is
anticipated to be greatest with functions driven in part by reestablished woody riparian vegetation and
linked to channel conveyance (general wildlife habitat and production export/food chain support).
The Montana method provides for the calculation of functional units to facilitate assessing project
impacts, mitigation needs, mitigation plans, or the success of constructed projects. For each function,
variables that influence the performance of that function are assessed and assigned a score. That score
equates to a rating for the function (high, moderate, or low) and functional points, which range from 1.0
(high) to 0.1 (low). Functional units are calculated by multiplying functional points by the total existing
or expected (post-project) acreage associated with the function assessed. Functional units can be
calculated in total (i.e., summing all of the functional points for all of the functions assessed and
multiplying by the acreage), or can be calculated on a function-by-function basis (Berglund 1999).
Acreage is used as the impact and mitigation metric for this Plan because the Montana method uses
acreage to calculate functional units. Functional units are calculated on a function-by-function basis for
this Plan because Chimney Hollow Reservoir will replace, on-site, several of the functions currently
provided by the intermittent and ephemeral drainages at the Chimney Hollow Reservoir site (Table 9,
Table 10, and Table 11). Additionally, calculating functional units on a function-by-function basis (as
opposed to summing all of the functional points for all of the functions assessed and multiplying by the
acreage) eliminates averaging the functions over the assessment area or making assumptions regarding
the degree to which a gain in one function can replace or offset the loss of a different function.
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Table 9. Functional units for Chimney Hollow Creek and tributaries.
Function
General Wildlife
Habitat
General Fish
Habitat
Flood Attenuation
and Storage
Sediment/
Nutrient/ Toxicant
Retention and
Removal
Sediment/
Shoreline
Stabilization
Production
Export/Food Chain
Support
Ground Water
Discharge/
Recharge
Dynamic Surface
Water Storage

Chimney Hollow Creek
1.17 acres
Functional
Functional
Points
Units
0.5
0.585

Tributaries 6, 8, and 10
1
0.3 acre
Functional
Functional
Points
Units
0.4
0.120

Tributary 7
0.2 acre
Functional
Functional
Points
Units
0.4
0.080

0.785

0.2

0.234

0.1

0.030

0.1

0.200

0.464

0.1

0.117

0.1

0.030

0.1

0.200

0.347

0.1

0.117

0.1

0.030

0.1

0.200

0.347

0.7

0.819

0.1

0.030

0.1

0.200

1.049

0.5

0.585

0.1

0.030

0.1

0.200

0.815

1.0

1.170

0.1

0.030

0.1

0.200

1.400

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Total
Functional
Units

1

The functional points for Tributaries 6, 8, and 10 are based on the functional assessment for Tributary 7, which is similar to Tributaries 6, 8, and
10.
Source: ERO 2003.

Table 10. Projected functional points gained for the Little Thompson River mitigation sites.
Function
General Wildlife Habitat
General Fish Habitat
Flood Attenuation and Storage
Sediment/Nutrient/Toxicant Retention and
Removal
Sediment/Shoreline Stabilization
Production Export/Food Chain Support
Ground Water Discharge/Recharge

Post-Restoration
Functional Points

0.3
0.5
0.1
0.2

0.8
0.6
0.3
0.3

Functional
Points Gained
0.5
0.1
0.2
0.1

0.7
0.4
1.0

1.0
0.8
1.0

0.3
0.4
0.0

Baseline Functional Points
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Table 11. Projected functional units gained for Chimney Hollow Reservoir and Little Thompson River
mitigation sites.
Function

Chimney Hollow Reservoir
FuncFunctional
tional
Acres
Points
Units
Gained
Gained
N/A
N/A
N/A

Blue Mountain Mitigation Site
FuncFunctional
tional
Acres
Points
Units
Gained
Gained
0.5
1.31
0.655

Berthoud Mitigation Site
FuncFunctional
tional
Acres
Points
Units
Gained
Gained
0.5
1.69
0.845

General Wildlife
Habitat
General Fish
0.8
742
593.6
0.1
1.31
0.131
0.1
1.69
Habitat
Flood Attenuation
0.6
742
445.2
0.2
1.31
0.262
0.2
1.69
and Storage
Sediment/
0.6
742
445.2
0.1
1.31
0.131
0.1
1.69
Nutrient/ Toxicant
Retention and
Removal
Sediment/
0.5
11.48
5.74
0.3
1.31
0.393
0.3
1.69
Shoreline
*
Stabilization
Production
N/A
N/A
N/A
0.4
1.31
0.524
0.4
1.69
Export/Food Chain
Support
Ground Water
1.0
742
742.00
0.0
1.31
0.0
0.0
1.69
Discharge/
Recharge
Dynamic Surface
1.0
742
742.00
N/A
N/A
N/A
N/A
N/A
Water Storage
*Acres were estimated based on a shoreline of 50,000 linear feet and a width of 10 feet subject to wave action.

Total
Functional
Units
Gained
1.50

0.169

593.90

0.338

445.80

0.169

445.50

0.507

6.64

0.676

1.20

0.0

742.0

N/A

742.0

Functions Evaluated
Functions are self-sustaining properties of an aquatic ecosystem that exist in the absence of society and
relate to ecological significance without regard to subjective human values (Corps 1995). The functions
assessed for impacts and mitigation are listed in Table 9, Table 10, and Table 11. The Montana method
also evaluates other functions, characteristics, and values of aquatic sites that were not used in the
comparison of impacts and mitigation for this Plan as described below:
•
•
•
•
•

Habitat diversity – not a function, but a characteristic of the area evaluated and is captured in
general wildlife habitat. The Montana method does not provide functional points for habitat
diversity.
Habitat for federally listed, proposed, or candidate threatened or endangered plants and animals –
addressed separately in the WGFP EIS.
Habitat for plant or animals rated S1, S2, or S3 by the Colorado Natural Heritage Program –
addressed separately in the WGFP EIS.
Uniqueness – not a function and does not help to distinguish the impacts or proposed mitigation in
this Plan.
Recreation/education potential – not a function.

The following is a brief summary of the functions evaluated at the Chimney Hollow Reservoir and
compensatory mitigation sites. Information on functional descriptions and variables assessed is from
guidance for implementing the Montana method (Berglund 1999).
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General Wildlife Habitat
General wildlife habitat was assessed based upon evidence of wildlife use and habitat features.
Variables assessed include structural diversity, evenness of vegetated classes, duration of surface water
in at least 10 percent of the assessment area, and degree of disturbance. The duration of surface water,
whether perennial or intermittent, plays an important role in the general wildlife habitat function.
Generally, the longer surface water is present during the year, the more available it is for wildlife use at
a variety of life stages. Assessment areas with high habitat diversity, open water, and a diversity of
substantial wildlife use receive high ratings for general wildlife habitat.
Chimney Hollow Creek and its tributaries were rated moderate (0.4-0.5) for general wildlife habitat
(Table 9) because vegetation associated with the drainages supports a variety of terrestrial wildlife.
Functional ratings were not higher due to lack of water. For this assessment, it was conservatively
assumed that Chimney Hollow Reservoir would not provide general wildlife habitat (Table 11), although
the reservoir would provide habitat for waterfowl and shoreline birds.
The restoration sites were rated low (0.3) for general wildlife habitat (Table 10) because the assessment
areas were sparsely vegetated (low structural diversity) with a high degree of habitat disturbance
related to sediment deposition and vegetation removal associated with the 2013 flood.

General Fish Habitat
General fish habitat was assessed based upon duration of surface water; useable hiding, resting, or
escape cover; and presence or absence of thermal cover.
Chimney Hollow Creek and its tributaries were rated low (0.1-0.2) for general fish habitat (Table 9) due
to the lack of perennial water to support fish habitat.
Chimney Hollow Reservoir was rated high (0.8) for general fish habitat (Table 11) because of its ability to
support native and introduced game fish and provide a large permanent water source for fish.
The restoration sites were rated moderate (0.5) for general fish habitat (Table 10) because of the
perennial water source and low cover due to scour from the 2013 flood. The Little Thompson River
supports a native fishery, and riparian restoration will help restore thermal cover and food chain
support for the fishery.

Flood Attenuation and Storage
Flood attenuation and storage assesses the capability of the assessment area to slow in-channel or
overbank flow during high water events. Variables used to assess this function are: the area subject to
periodic flooding, percent composition of woody vegetation in the assessment area, and the
presence/absence of a restricted outlet.
Chimney Hollow Creek and its tributaries were rated low (0.1) for flood attenuation and storage (Table
9) because of the lack of a restricted outlet and the small area subject to potential flooding.
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Chimney Hollow Reservoir was rated high (0.6) for flood attenuation and storage (Table 11) because it
has a restricted outlet and a large capacity to attenuate and store floodwaters.
The restoration sites were rated low (0.1) for flood attenuation (Table 10) because the assessment area
subject to periodic flooding is relatively small, because of sparse vegetation cover by woody vegetation,
and due to an unrestricted outlet.

Sediment/Nutrient/Toxicant Retention and Removal
Sediment/nutrient/toxicant retention and removal assesses the ability of the assessment area to retain
sediments and retain and remove excess nutrients and toxicants, and is sometime referred to as the
“water quality improvement” function. Assessment areas with permanent water that are densely
vegetated are rated as high.
Chimney Hollow Creek and its tributaries were rated low (0.1) for sediment/nutrient/toxicant retention
(Table 9) and removal due to the lack of a perennial water source and moderate percent cover of rooted
vegetation.
Chimney Hollow Reservoir was rated high (0.6) for sediment/nutrient/toxicant retention and removal
(Table 11) due to its large perennial water body and anticipated areas of rooted vegetation along
portions of the shoreline subject to wave action.
The restoration sites were rated moderate (0.4) for sediment/nutrient/toxicant retention and removal
(Table 10) because of major sedimentation within the assessment area related to sediment deposition
from the 2013 flood, sparse vegetation cover within the assessment area, and estimated frequency of
flooding.

Sediment/Shoreline Stabilization
Sediment/shoreline stabilization assesses the ability of the assessment area to dissipate flow or wave
energy, reducing erosion. Variables used to assess this function are: percent cover of stream bank or
shoreline by species with deep binding root masses and duration of surface water adjacent to rooted
vegetation.
Chimney Hollow Creek and its tributaries were rated low to moderate (0.1-0.7) for sediment/shoreline
stabilization (Table 9). The lack of perennial water tended to lower the functional rating.
Chimney Hollow Reservoir was rated moderate (0.5) for sediment/shoreline stabilization (Table 11)
depending on the future development of shoreline vegetation.
The restoration sites were rated moderate (0.7) for sediment/shoreline stabilization (Table 10) because
of the perennial water source. The rating was influenced on the low side by sparse vegetation cover
within the assessment area adjacent to the Little Thompson River.
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Production Export/Food Chain Support
Production export/food chain support assesses the potential of the assessment area to produce and
export food/nutrients for both terrestrial and aquatic organisms. Variables used to assess this function
are: vegetated area, level of biological activity (synthesis of general fish habitat and general wildlife
habitat functions), outlet presence or absence, duration of surface water, and presence of a vegetated
upland buffer. Perennial surface water is considered superior to seasonal-intermittent or temporaryephemeral regimes. In addition, opportunities for breakdown and export of organic materials to
downstream aquatic habitats via surface water are generally greater for assessment areas containing
water for longer, rather than shorter, durations.
Chimney Hollow Creek and its tributaries were rated low to moderate (0.1-0.4) for production
export/food chain support (Table 9). The lack of perennial water tended to lower the functional rating.
For this assessment, it was conservatively assumed that Chimney Hollow Reservoir would not contribute
to production export/food chain support , although the reservoir will support aquatic organisms and
waterfowl and shoreline birds that will provide prey for area wildlife.
The restoration sites were rated moderate (0.4) for production export/food chain support (Table 10)
because of their low structural diversity and sparse vegetation cover. The presence of perennial water
adjacent to the assessment areas helped to increase the rating.

Ground Water Discharge/Recharge
Ground water discharge/recharge assesses the potential of the assessment area for ground water
discharge and recharge. The indicators used to assess this function include the duration of inundation
or soil saturation in the upper 12 inches of the soil profile attributed to: 1) ground water discharging
from the assessment area, or 2) surface water that is determined or reasonably estimated to be
recharging the water table.
Chimney Hollow Creek and its tributaries were rated low to high (0.1-1.0) for ground water
discharge/recharge (Table 9). Ratings were influenced by permeable substrate present without an
underlying impeding layer (high), vegetation growing during the dormant season/drought (high), and
lack of any discharge/recharge indicators (low).
Chimney Hollow Reservoir was rated high (1.0) for ground water discharge/recharge (Table 11) because
the assessment area would be permanently flooded during drought periods and reservoirs are known
for contributing to ground water and creating ground water “mounds.”
The restoration sites were rated high (1.0) for ground water discharge/recharge (Table 10) because the
assessment area had permeable sediments throughout or discharge indicators were observed.

Dynamic Surface Water Storage
Dynamic surface water storage assesses the potential of the assessment area to capture, retain, and
make available surface water originating from flooding, precipitation, upland surface (sheetflow), or
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subsurface (ground water) flow. Variables used to assess this function are: estimated maximum acrefeet of water contained in the assessment area subject to flooding or ponding, duration of surface
water, and flood frequency.
Chimney Hollow Creek and its tributaries were rated N/A for dynamic surface water storage (i.e., this
function is not provided by Chimney Hollow Creek and its tributaries).
Chimney Hollow Reservoir was rated high (1.0) for dynamic surface water storage (Table 10) due to the
size and frequency of the area flooded by the reservoir. Chimney Hollow Reservoir would provide the
dynamic surface water storage function not currently provided by Chimney Hollow Creek and its
tributaries.
The restoration sites were not assessed for dynamic surface water storage.

Mitigation Crediting
Chimney Hollow Reservoir will provide a sizable perennial aquatic resource with an estimated shoreline
of 50,000 linear feet, 742 surface acres, and a volume of 90,000 acre-feet when full. This sizable aquatic
resource was originally recognized by the DRO in the Section 404(b)(1) Analysis and by Reclamation in its
ROD (Reclamation 2014) when both agencies considered impacts on waters of the U.S. along Chimney
Hollow Creek to be mitigated by the creation of a large open-water reservoir. As shown in Table 11,
Chimney Hollow Reservoir will more than replace, on-site, the functional units for general fish habitat,
flood attenuation and storage, sediment/nutrient/toxicant retention and removal, sediment/shoreline
stabilization, and ground water discharge/recharge currently associated with Chimney Hollow Creek and
its tributaries. Additionally, the reservoir will provide dynamic surface water storage, a function not
provided by Chimney Hollow Creek and its tributaries. Although the reservoir would also provide some
functional units for general wildlife habitat and production export/food chain support, for this analysis
of needed functional units for mitigation, it was conservatively assumed that Chimney Hollow Reservoir
would not contribute to these functions. Therefore, 0.785 functional units of general wildlife habitat
and 0.815 functional units of production export/food chain support need to be provided by the Little
Thompson River restoration sites (Table 9).
General wildlife habitat had a baseline functional point score of 0.3 and a projected post-restoration
functional point score of 0.8 (the mid-range of a high rating) (Table 10). The difference between the
baseline functional point score and the projected post-restoration functional point score is 0.5. With an
estimated functional point score lift of 0.5, 1.57 acres of channel and riparian restoration will be needed
to compensate for the 0.785 functional units of general wildlife habitat lost (calculated as 0.5 points of
functional lift x 1.57 acres = 0.785 functional units).
Production export/food chain support had a baseline functional point score of 0.4 and a projected postrestoration functional point score of 0.8 (low end of a high rating) (Table 10). The difference between
the baseline functional point score and the projected post-restoration functional point score is 0.4.
With an estimated functional point score lift of 0.4, 2.04 acres of channel and riparian restoration will be
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needed to compensate for the 0.815 functional units lost (calculated as 0.4 points of functional lift x
2.04 acres = 0.815 functional units).
The same restoration areas will provide the general wildlife habitat and production export/food chain
support functional units. Therefore, assuming the estimated functional lift is fully achieved by the
proposed restoration, about 2.0 acres of channel and riparian restoration at the Little Thompson River
mitigation sites will compensate for the aquatic functions lost at the Chimney Hollow Reservoir site. The
restoration plans have been developed to provide up to 3 acres of channel and riparian restoration
(Table 4) that will provide a gain (functional lift) of at least 0.785 functional units for general wildlife
habitat and 0.815 functional units of production export/food chain support.
Based on discussions with the DRO, weights were applied to the proposed restoration activity acres for
crediting (Table 12). The weights range from 0.25 for Zone 2 plantings to 0.75 for the reconstruction of
the river channel at the Berthoud site. The weights reflect the degree to which the restoration activity is
likely to contribute to offsetting the impacts. For example, Zone 2 revegetation (with a weight of 0.25) is
located further from the channel than Zone 1 (with a weight of 0.5); and the Channel Zone for the
Berthoud site (with a weight of 0.75) will have a series of shallow pools and riffles compared with the
Blue Mountain site (with a weight of 0.5) that will not be reconstructed with a series of shallow pools
and riffles. Applying the weights to the proposed restoration activity acres results in the proposed
restoration activities at the sites providing 1.49 acres of compensatory (Table 12). Based on the
unweighted functional analysis above, 2.0 acres of compensatory is needed to replace the functions
estimated to be lost with the construction of Chimney Hollow Reservoir. Subtracting the weighted acres
from the unweighted 2.0 acres leaves a deficit of 0.51 acre of needed compensatory mitigation.
Based on discussions with the DRO, this 0.51-acre deficit in stream compensatory acreage will be offset
by the purchase of at least 1.0 acre of mitigation bank credits from the Middle South Platte River
Wetland Mitigation Bank. The purchase of 1.0 bank credit is based on a 2 (credits) to 1 (impact) ratio
because the impacts occur within the secondary service area of the Middle South Platte River Wetland
Mitigation Bank and the bank credits are out-of-kind when compared with the impacts.
Table 12. Weighted acres of restoration for mitigation crediting.
Mitigation Sites
Blue Mountain
Channel Zone
Zone 1
Zone 2
Berthoud
Channel Zone
Zone 1
Zone 2
Total Weighted Acres

Acres

Weight

Weighted Acres

0.45
0.33
0.69

0.5
0.5
0.25

0.23
0.17
0.17

0.85
0.39
0.31

0.75
0.5
0.25

0.64
0.20
0.08
1.49

The determination of mitigation credits has been conservatively estimated as follows:
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•
•
•
•
•

The estimated functional lift provided by restoration at the compensatory mitigation sites was in the
low- to mid-range of a high rating.
Contributions of Chimney Hollow Reservoir to the general wildlife habitat and production
export/food chain support functions were not included in estimates of functional units gained (Table
11).
Compensatory mitigation was designed to include 3.0 acres of channel and riparian restoration,
about 1.0 acre more than the estimated 2.0 acres needed to compensate for functions lost (Table 9)
The acres of proposed restoration were weighted (i.e., none of the proposed restoration acres were
credited at 1:1).
Functional units for each function were viewed independently and not totaled. Thus, large gains in
one function (e.g., general fish habitat) were not used to offset losses in other functions (Table 11).

Summary of Compensatory Mitigation
Table 13 provides a summary of the proposed compensatory mitigation for impacts to jurisdictional
wetlands and waters associated with the construction of Chimney Hollow Reservoir.
Table 13. Compensatory mitigation for impacts on jurisdictional wetlands and waters at Chimney
Hollow Reservoir.
Aquatic
Resource
Wetlands

Impacts
(acres)
1.3

Intermittent and
Ephemeral
Drainages

1.7

Compensatory Mitigation
The Subdistrict will purchase 1.95 mitigation bank credits from the Middle South Platte River
Wetland Mitigation Bank.
At least 2.0 acres (3.0 acres are proposed) of river and riparian restoration – 1.47 acres at the
Blue Mountain site and 1.55 acres at the Berthoud site – will be funded by the Subdistrict.
Additionally, the Subdistrict will purchase 1.0 mitigation bank credits from the Middle South
Platte River Wetland Mitigation Bank in addition to the 1.95 mitigation bank credits for
compensatory mitigation for wetlands stated above.

Water Rights
Securing water rights in support of the compensatory mitigation is not one of the 12 fundamental
components of the 2008 Mitigation Rule. However, the DRO has requested information on water rights
in support of the proposed restoration of the Little Thompson River compensatory mitigation sites. The
Middle South Platte River Wetland Mitigation Bank has water rights that support the wetlands created
and maintained by the bank, so information on these rights is not provided as part of this Plan.
When considering the need for water rights for the proposed restoration at the Little Thompson River
compensatory mitigation sites, it is important to remember that the objective of this Plan is to fund
actions that will restore riverine functions at selected reaches of the Little Thompson River severely
damaged by floods in fall 2013. The focus of this Plan is on restoration of preexisting aquatic resources,
not creation of additional aquatic resources. Restoring the mitigation sites to their pre-flood conditions
will not result in an increase in consumptive use of Little Thompson River water above or beyond what
naturally occurred prior to the 2013 flood. Channel restoration will involve returning the channel to its
pre-flood natural characteristics of an undulating channel bottom. Channel restoration will not involve
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the creation of deep ponded pools or other impediments to stream flow. The State of Colorado does
not require a water right for the restoration work that is proposed (Appendix D).
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Draft
3-08-17

Agreement and Landowner Authorization, Consent, and Limited License for
Implementation and Construction
______________ Property
This Agreement and Landowner Authorization, Consent, and Limited License (“this Agreement”) is
entered into as of this ______ day of _______, 2017 by and between ________________ (“the
Landowner”), the Little Thompson Watershed Coalition (“the Watershed Coalition”), and the Municipal
Subdistrict, Northern Colorado Water Conservancy District (“the Subdistrict”), collectively “the Parties,”
for the purposes and subject to the terms and conditions stated below.
1. Background.
a. The Landowner represents and warrants that the Landowner is the owner in fee simple of
the real property described on Exhibit A attached hereto (“the Property”).
b. The Property is located along the ____________ reach and either (i) sustained damage
during the September 2013 flood and/or (ii) has been identified by the Watershed Coalition
as a location for mitigation work that may provide resiliency and/or lessen the impact of
future flooding events. [Tailor this sentence to circumstances of specific Property]
c. The Watershed Coalition has received or is in the process of receiving funding for the
implementation of the restoration/mitigation/resiliency activities on, involving, or otherwise
affecting the Landowner and the Property as generally described in preliminary plans and
designs that the Watershed Coalition has provided to the Landowner (“Implementation
Project”).
d. The Landowner desires to have the Implementation Project completed on the Property
pursuant and subject to the terms and conditions of this Agreement.
e. Work to be done pursuant to the Implementation Project may be conducted by the
Watershed Coalition, its employees, its volunteers, and/or third parties hired by and acting
on behalf of the Watershed Coalition, each of whom is referred to in this Agreement as an
“Authorized Party.”
f. Work to be done pursuant to the Implementation Project will also serve as compensatory
mitigation for impacts on waters of the U.S. associated with a Clean Water Act (“CWA”)
Section 404 permit issued by the U.S. Army Corps of Engineers (“the Corps”) for the
construction of the proposed Chimney Hollow Reservoir (“Compensatory Mitigation”). The
portion of the Property in which the Compensatory Mitigation will occur is shown on Exhibit
B.
2. Agreement, Authorization, Consent, and Limited License with respect to the Implementation
Project.
a. The Watershed Coalition agrees to design and develop the Implementation Project upon
receipt of advance funding for completion of the Project in accordance with Exhibit C
hereto.
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b. The Subdistrict will provide funding for the Compensatory Mitigation component of the
Implementation Project in accordance with the payment schedule in Exhibit C attached
hereto. The Subdistrict’s funding obligation is subject to the conditions in paragraph 3
below.
c. The Landowner hereby authorizes, consents to, and grants to the Watershed Coalition a
nonexclusive, limited, and temporary license for the following purposes in connection with
the Implementation Project, in accordance with the following:
i. The Landowner shall retain the right to review, approve, request changes to, or
reject the Work Plan (including the time schedule for the work to be performed)
and specific project designs of the Implementation Project as prepared by the
Watershed Coalition up to the point of a 30% design plan for the
Implementation Project. Any changes that may be requested by the Landowner
will be subject to the consent and approval of the Watershed Coalition and
Subdistrict. The Landowner’s right to approve, request changes to, or reject the
Work Plan pursuant to this paragraph 2.c.i is in the Landowner’s sole discretion.
The Watershed Coalition’s and Subdistrict’s right to withhold their consent and
approval of requested changes shall also be in the Watershed Coalition’s and
Subdistrict’s respective sole discretion. The final Work Plan for Compensatory
Mitigation will be subject to review and approval by the Corps. Funding by the
Subdistrict and implementation of the Compensatory Mitigation is subject to
the conditions in paragraph 3 below.
ii. Authorized Parties may from time to time, as reasonably necessary, enter onto
the Property to survey, map, and conduct limited impact soil testing and
sampling; assess wildlife, botanical, riparian, and hydrological conditions; and
perform such other activities as may be reasonably necessary in order for the
Watershed Coalition to complete the planning and design of the
Implementation Project, including a specific Work Plan with respect to the
Property.
iii. It is understood and agreed by the Parties that the Implementation Project shall
be subject to the Parties obtaining any and all necessary licenses, permits, and
approvals from all applicable governmental authorities. The Watershed
Coalition, Subdistrict, and the Landowner shall not be under any obligation to
pay for or proceed with the Implementation Project until all necessary licenses,
permits, and approvals have been secured to the satisfaction of the Parties. No
representations or warranties are made by any party as to the ability of the
Parties to obtain such licenses, permits, and approvals.
iv. Once the Work Plan and specific project designs have been agreed upon to the
satisfaction of the Parties (which agreement may be withheld in the sole
discretion of any party up to the point of a 30% Design Plan per paragraph 2.c.i
above), the Landowner will be requested to provide final approval and consent
for the Implementation of the Project on the “Landowner Authorization to
Proceed” form, which is attached hereto as Exhibit D. This final approval will
include approval for Authorized Parties to, from time to time as reasonably
necessary, enter onto the Property to perform all necessary or appropriate
earthmoving, construction, planting, stream modification, changes to the
contours of the property, and other activities reasonably necessary for the
Watershed Coalition to complete the Work Plan in accordance with the specific
project designs of the Implementation Project and the Work Plan.
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v. The Watershed Coalition and/or Subdistrict may document, publish, and
disclose the work performed on the Property to the Landowner, the Corps,
other affected parties, and/or to funding sources in such manner as the
Watershed Coalition and/or Subdistrict may determine to be necessary or
appropriate, including monitoring.
vi. Work pursuant to this authorization, consent, and limited license with respect
to the Implementation Project shall be completed within six (6) months of the
expected completion date as stated in the Work Plan and agreed upon by the
Parties, or such longer period as may be permitted with the written consent of
the Landowner, which consent may be withheld by the Landowner in the
Landowner’s sole discretion; and the license granted pursuant to this paragraph
2 shall terminate and cease to exist at the end of such six months or the
extended period as specified in such written consent, if any. Notwithstanding
the above, the monitoring of, and any corrective measures to, the work
performed pursuant to this authorization, consent, and limited license with
respect to the Implementation Project shall continue to proceed beyond the
above timeframes pursuant to paragraphs 3 and 4.
vii. Work performed pursuant to this paragraph 2 shall be done in a reasonable
manner consistent with ordinary and customary standards and practices.
Notwithstanding the foregoing, the Landowner understands and agrees that no
warranty is made by the Watershed Coalition or Subdistrict, any Authorized
Party, or any other person or entity as to the effectiveness of any work in
preventing damage from any future flooding event to the Property or any
improvements on the Property.
viii. The Work Area will be limited to that area described in the Work Plan.
Construction access routes outside of the stream bed and bank will be identified
and agreed upon by the Landowner in advance of construction and will be
restored to preconstruction conditions. If the Watershed Coalition or its
contractor damage any property or improvements outside the Work Area, the
Watershed Coalition or its contractor will restore the property or improvements
to substantially the same condition (or improved condition as agreed upon by
the Landowner) as prior to entry on the property. Preconstruction conditions
will be documented through photos taken prior to construction. Geomorphic
and vegetation monitoring cross-sections will also be set up at strategic
location(s) to document preconstruction conditions.
3. Funding. The Subdistrict shall contribute funding to the Watershed Coalition in accordance with the
payment schedule in Exhibit C attached hereto, subject to the following conditions:
a. The Subdistrict’s funding obligation is contingent upon prior assurance from the Corps, to
the Subdistrict’s satisfaction, that implementation of the Project will serve as Compensatory
Mitigation in support of the Section 404 permit described in paragraph 1.f above.
b. Payments under this Agreement shall be made by the Subdistrict through the Windy Gap
Firming Project Enterprise Fund, and no other fund or funds of the Subdistrict or its parent
District (Northern Colorado Water Conservancy District) shall be obligated, used, or
impacted in any manner whatsoever by this Agreement.
c. As reflected in Exhibit C, the Subdistrict shall pay an additional amount up to 10% of the cost
of the Implementation Project, for use by the Watershed Coalition if needed to maintain,
repair, or correct any improvement or work performed as part of the Implementation
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Project and Compensatory Mitigation. Said amount shall be payable within 30 days of
written notice from the Watershed Coalition stating the reasons necessitating such work
and the estimated costs associated with such work.
d. As reflected in Exhibit C, the Subdistrict shall fund all monitoring and reporting of the
Implementation Project related to Compensatory Mitigation.
e. The financial obligations of the Subdistrict payable after the current fiscal year are
contingent upon funds for that purpose being appropriated, budgeted, and otherwise made
available.
f. In the event the Subdistrict has provided funding pursuant to this Agreement, but the
Implementation Project does not move forward for any reason, the Watershed Coalition
shall return any unencumbered funds to the Subdistrict within 30 days of a written request
by the Subdistrict requesting return of such funds.
4. Ownership, Maintenance, and Nondisturbance of Improvements Made Pursuant to the
Implementation Project. The Parties agree as follows:
a. The Watershed Coalition and Subdistrict will not own or assert any financial rights in any
improvements made to the Property pursuant to the Implementation Project. Instead, such
improvements will become part of the Property and, as such, will be owned by the
Landowner.
b. The Watershed Coalition and Subdistrict will have the right to conduct annual monitoring,
repair, or maintain any such improvements for a period after completion or until the Corps
has determined that the Compensatory Mitigation is successful. (LTWC is responsible for
the 3 years of monitoring of the project, except for the Compensatory Mitigation
component; the Subdistrict is responsible for 5 years of monitoring or until the Corps has
determined that the Compensatory Mitigation is successful for the Compensatory
Mitigation component of the project.)
c. Nothing contained in this Agreement shall obligate the Watershed Coalition or the
Landowner to maintain or repair any improvement or work performed as part of the
Implementation Project.
d. Except under emergency conditions threatening life or property, the Landowner shall not
purposefully or materially destroy, remove, or alter any improvement or work performed as
part of the Implementation Project without the prior written consent of the Watershed
Coalition or Subdistrict, which consent may be delayed, withheld, or conditioned in the
Watershed Coalition’s and Subdistrict’s sole discretion.
5. Authorization, Consent, and Limited License with respect to Monitoring of, and/or Corrective
Measures to, Improvements Made Pursuant to the Implementation Project. The Landowner does
hereby authorize, consent to, and grant to the Watershed Coalition and Subdistrict a limited license
for the following purposes in connection with monitoring of, and/or corrective measures to, any
improvements made to the Property pursuant to the Implementation Project:
a. Authorized Parties, including the Corps, may from time to time, as reasonably necessary,
enter onto the Property to monitor or assess the ongoing condition of and effectiveness of
any improvements or changes made on, affecting or otherwise involving the Property
pursuant to the Implementation Project and Compensatory Mitigation. It is anticipated that
such monitoring visits will occur no more frequently than on an annual basis or, more
frequently in the event of needed repairs or corrective measures, flooding conditions, or the
occurrence of a flooding event.
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b. The Watershed Coalition and Subdistrict may publish and disclose the results of its
monitoring assessments to the Landowner, other affected parties, the Corps, and/or to
funding sources as the Watershed Coalition and Subdistrict may determine to be necessary
or appropriate.
c. The license created pursuant to this paragraph 5 shall continue for 5 years or until the Corps
has determined that the Compensatory Mitigation is successful, in order to monitor the
condition and effectiveness of the Implementation Project. The Subdistrict, per the terms
and conditions of their Section 404 CWA permit from the Corps, will be responsible for any
required corrective measures for the Compensatory Mitigation. Implementation of any
required corrective measures may require access to the property beyond five years or
beyond when the Corps has determined that the Compensatory Mitigation is successful.
When the Watershed Coalition and Subdistrict determine that continued monitoring and
the likelihood of corrective measures are no longer necessary, they will prepare, execute,
and record a termination of this license.
6. Waiver and Release. It is understood and agreed that the Landowner authorizes access to the
described property to the Watershed Coalition, Subdistrict, the Corps, and Authorized Parties for the
purposes set forth above. The Watershed Coalition will require its contractors to carry liability
insurance. Moreover, the Landowner is not liable for any for damage, injury, or accident that may
occur as a result of any activity undertaken on behalf of the Watershed Coalition or Subdistrict.
7. Binding Effect. This Agreement shall be binding upon and inure to the benefit of the Parties hereto,
their heirs, personal representatives, successors, and assigns. The obligations of the Landowner
under this Agreement shall be considered a covenant running with the Property. The Watershed
Coalition and Subdistrict are authorized to record this Agreement with the Office of the Clerk and
Recorder, Larimer County, Colorado.
8. Force Majeure. A Party shall be excused from performing its obligations under this Agreement
during the time and to the extent that it is prevented from performing by a cause beyond its control,
provided that such nonperformance is beyond the reasonable control of and is not due to the fault
or negligence of the Party not performing.
9. Third-Party Beneficiaries. Enforcement of this Agreement and all rights and obligations hereunder
are reserved solely to the Parties and not to any third party. Any services or benefits which third
parties receive as a result of this Agreement are incidental to the Agreement and do not create any
rights for such third parties.
10. Governmental Immunity and Limitations. No term or condition of this Agreement shall be
construed or interpreted as a waiver, expressed or implied, of any of the immunities, rights,
benefits, protections, or other provisions of the Colorado Constitution including TABOR, Colo. Const.
art.X, § 20; the Governmental Immunity Act, C.R.S. § 24-10-101 et seq.; or the Federal Tort Claims
Act, 28 U.S.C. §§ 1346(b) and 2671 et seq., as applicable now and hereafter amended.
11. Governing Law. This Agreement shall be governed by and construed in accordance with the laws of
the State of Colorado.
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12. Entire Agreement. This Agreement contains the entire understanding of the Landowner, the
Watershed Coalition, and Subdistrict with respect to the items referred to herein and shall not be
modified or amended except in writing executed by all Parties to this Agreement.
IN WITNESS WHEREOF, the Parties have executed this Agreement, to be effective as of the day and year
first above written, notwithstanding the actual date of execution.
LANDOWNER:
_______________
____________________________________
________________
STATE OF COLORADO
COUNTY OF LARIMER

)
) ss:
)

The foregoing instrument was acknowledged before me this ____ day of __________________, 20___
by ____________________________.
Witness my hand and official seal.
_____________________________
Notary Public
WATERSHED COALITION
Little Thompson Watershed Coalition

By: ________________________________,
Deirdre Daly, President
STATE OF COLORADO

)
) ss:
COUNTY OF BOULDER )
The foregoing instrument was acknowledged before me this ____ day of __________________, 20___
by ____________________________.
Witness my hand and official seal.
_____________________________
Notary Public
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MUNICIPAL SUBDISTRICT, NORTHERN COLORADO CONSERVANCY DISTRICT

By: ________________________________,
___________________________
STATE OF COLORADO
COUNTY OF LARIMER

)
) ss:
)

The foregoing instrument was acknowledged before me this ____ day of __________________, 20___
by ____________________________.
Witness my hand and official seal.
_____________________________
Notary Public
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Exhibit A—Legal Description of the Property
Property address: ______________________________________________________
Larimer County tax parcel number(s): ______________________________________
Full legal description: ____________________________________________________
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Exhibit B—Location of Compensatory Mitigation on the Property
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Exhibit C—Funding Obligations of Municipal Subdistrict, Northern Colorado
Water Conservancy District to Watershed Coalition
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Exhibit D—Landowner Authorization to Proceed
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Berthoud Site Land Development Restrictions
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Blue Mountain Site Declaration of Covenants, Conditions, and Restrictions
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Appendix B Montana Method Functional Evaluation Data Forms for Compensatory Mitigation Sites
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Blue Mountain – Planting Plan Details
Planting Zones
Planting Zone
Bank (Zone 1)

Recommendation
Willow stakes, Zone 1 seed
mix

Overbank (Zone 2)

Zone 2 seed mix, woody
shrub containers,
.
cottonwood/willow cuttings

1

Areas

Materials and Quantities
1,250 willow stakes, 136 Pure
Live Seed (PLS) lbs Zone 1
2
seed mix
2
146 PLS lbs Zone 2 seed mix ,
200 woody shrub containers,
330 cottonwood/ willow
cuttings, 2,000 lbs wood
straw mulch

0.33 acre
(14,375 sq. ft.)
0.69 acre
(30,056 sq. ft.)

Notes:
1
Soil amendments may be needed; to be determined after soil testing.
2
PLS amount based on broadcast seeding only.

Typical Planting Palette for all Planting Zones
Species Name
Woody Container
Prunus americana
Prunus virginiana
melanocarpa
Rosa woodsii
Ribes aureum
Symphoricarpos
occidentalis
Cuttings/Stakes
Populus angustifolia
Populus deltoides ssp.
monilifera
Salix exigua
Salix irrorata

Common Name

Container
Type

Planting Zones
Zone 1
Zone 2
% in
Spacing
% in
Spacing
Palette
(on-center)
Palette
(on-center)

American plum
Chokecherry

D60
D60

20
20

6’
6’

Woods’ rose
Golden currant
Western snowberry

D60
D60
D60

20
20
20

6’
6’
6’

Narrow-leaf cottonwood
Plains cottonwood

Cuttings
Cuttings

5
5

13’
13’

Sandbar willow
Bluestem willow

Cuttings
Cuttings

75
15

6’
6’

85
15

4’
4’

Site Preparation – Weed Management
1. Pre-treat the project site to remove invasive and noxious weed species.
2. Hand pull, dig up, and spot treat weeds before seeding to prevent weed spread. In areas with
heavy weed infestations, treat weeds with U.S. Environmental Protection Agency-approved
aquatic glyphosate herbicide in mid-April to mid-June – carefully following label instructions as
required by law.
3. Mow weeds prior to seed set in spring/early summer and again prior to fall planting to limit
weed seed production.
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Willow/Cottonwood Cuttings Harvest and Planting Instructions
1. Harvest willows and cottonwoods while still dormant in the early spring and 7 to 14 days prior to
the desired planting time. Appropriate harvest locations shall be identified well before planned
harvest dates and in consultation with the project vegetation ecologist.
2. Harvesters must be able to identify the different willows based on stem and bud characteristics.
The invasive crack willow is prevalent in the project area and should not be harvested for
restoration.
3. Limit harvest to no more than 20% of the branches from any single plant and no more than 30%
of the overall stand.
4. Select healthy stems that are 2 to 7 years old with green cores. Harvested stems should be
between pinky finger and thumb width in diameter. Stems should be at least 4 feet long for
willows and 5 to 7 feet long for cottonwoods.
5. Cut stems with a clean diagonal cut at the base of the stem, leaving terminal buds until
installation. For cottonwoods, leave a few upper branches on the stems. The rest of the
branches should be cut close to the stem.
6. Bundle stems in groups of 50 or less by species and soak the bundles by submerging the bottom
80% or more in water horizontally for at least 24 hours and up to 2 weeks prior to planting.
7. When planting, space willow cuttings approximately four to six feet apart in clusters and
cottonwood cuttings approximately 13 feet apart.
8. When planting, ensure the top of the cutting is oriented upward. The top of the cutting will
have the terminal buds and will generally be smaller in diameter than the bottom of the cutting.
9. Ensure the lower 7 to 8 inches of the cutting reaches below the expected dry season water
table.
10. Approximately two-thirds of the cutting should be below ground, with the remaining third
aboveground. For sandbar willows, cut the aboveground length appropriately. For
cottonwoods, leave the terminal buds and a few branches.
11. Water after planting and tamp down soil to remove air pockets.

Plantings
1. Pre-flag the site hydrology to facilitate revegetation by proper riparian planting zones.
2. Woody and herbaceous containers shall be planted in the appropriate zone in spring (preferred)
or fall. If planting in summer, supplemental irrigation may be necessary.
3. Substitutions must be approved by the project vegetation ecologist.
2
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4. Hand dig the planting holes for containerized stock and dig holes to the depth of the plant root
ball.
5. Water holes before planting. After planting, water and tamp down soil to remove air pockets.
6. Mulch around containerized plantings.

Seedbed Preparation
1. Prior to soil preparation, a soil test shall be conducted to determine if an amendment is needed
to provide sufficient nutrients to grow native vegetation and not promote weeds.
2. Seedbed should be prepped before seeding by decompacting the soil (if necessary), adding a soil
amendment (if needed), and firming the soil surface prior to seeding.
3. Slopes flatter than 2:1 shall be filled into an even and loose seed bed 4 inches deep. Slopes 2:1
or steeper shall be left in a roughened condition. Slopes shall be free of rocks, clods, or other
debris more than 4 inches in diameter.
4. If a soil amendment is needed – incorporate a slow release organic soil amendment with a
moderate level of total nitrogen (such as Biosol) into the top 4 inches of soil.

Seeding
1. No substitutions of species or rates are allowed without written permission from the project
vegetation ecologist. Use only native seed – preferably of a local ecotype.
2. The seed mixes shall have no noxious weed as verified by the seed tag. Seed tags should be
provided to the project vegetation ecologist before seeding.
3. Broadcast Zone 1 seed mix at 136 PLS per square foot and Zone 2 seed mix at 146 PLS per
square foot. Only broadcast seed in Zone 1. If drill seeding in Zone 2, halve the rate.
4. Seeding will be conducted either between spring thaw to June 1, or from September 15 until
consistent ground freeze. Spring thaw and consistent ground freeze is defined in the technical
specifications. Fall seeding is preferred.
5. Ensure that broadcast seeding will be buried in at least 1/4 inch of soil followed by raking the
seed into the soil. If drill seeding in Zone 2, the drilling rate should be ¼ to ¾ inch deep and the
drill seeder should be of a type for native/range seeding with multiple boxes for different types
of seeds.
6. Cover 75% of the soil surface with mulch – preferably weed straw – at a rate of 3,000 pounds
per acre (lb/acre). Use biodegradable 24-month erosion-control blankets (e.g., June fiber) on
stream banks. Follow all manufacturers’ instructions.

7.

Supplemental watering (TBD) may be needed, depending on the weather conditions.
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Seed Mixes
Zone 1
Common Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Glyceria striata
Juncus balticus (arcticus)
Panicum virgatum
Pascopyrum smithii
Poa palustris
Spartina pectinata
Total

Scientific Name
Canada wildrye
Slender wheatgrass
Fowl mannagrass
Baltic rush
Switchgrass
Western wheatgrass
Fowl bluegrass
Prairie cordgrass

Desired Mix %

Scientific Name
Canada wildrye
Slender wheatgrass
Rocky Mountain iris
Mountain rush
Hooker’s evening primrose
Switchgrass
Western wheatgrass
Canada goldenrod
Sand dropseed

Desired Mix %

10
10
15
15
15
10
15
10
100

Zone 2
Common Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Iris missouriensis
Juncus arcticus (balticus)
Oenothera elata
Panicum virgatum
Pascopyrum smithii
Solidago canadensis
Sporobolus crytandrus
Total

4

10
20
10
10
5
10
10
15
10
100
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Berthoud Site – Planting Plan Details
Planting Zones
1

Planting Zone
Bank (Zone 1)

Recommendation
Willow stakes, herbaceous
plugs, and Zone 1 seed mix

Overbank (Zone 2)

Zone 2 seed mix woody
shrub containers,
cottonwood/willow tree
.
cuttings

2

Areas

Materials and Quantities
1,450 willow stakes,
1,000 herbaceous plugs,
136 Pure Live Seed (PLS) lbs
3
Zone 1 seed mix ,
600 lbs wood straw mulch
(seeded area only)
3
146 PLS lbs Zone 2 seed mix ,
300 woody shrub containers,
50 cottonwood/willow tree
cuttings

0.39 acre
(16,099 sq. ft.)

,

0.31 acre
(13,504 sq. ft.)

Notes:
1
Herbaceous plugs to be planted on lower banks and Zone 1 seed mix will be used on top of banks under the direction of the
project vegetation ecologist.
2
Soil amendments may be needed; to be determined after soil testing.
3
PLS amount based on broadcast seeding only.

Typical Planting Palette for all Planting Zones
Species Name
Woody Container
Prunus americana
Rosa woodsii
Ribes aureum
Symphoricarpos
occidentalis
Herb Container
Carex nebrascensis
Carex pellita
Eleocharis palustris
Glyceria grandis
Juncus arcticus
Juncus torreyi
Poa palustris
Cuttings/Stakes
Populus angustifolia
Populus deltoides ssp.
monilifera
Salix amygdaloides
Salix exigua

Common Name

Container
Type

American plum
Woods’ rose
Golden currant
Western snowberry

D60
D60
D60
D60

Nebraska sedge
Woolly sedge
Common spikerush
American mannagrass
Mountain rush
Torrey’s rush
Fowl bluegrass

10 cubic
inches (ci)
10 ci
10 ci
10 ci
10 ci
10 ci
10 ci

Narrow-leaf cottonwood
Plains cottonwood

Cuttings
Cuttings

Peachleaf willow
Sandbar willow

Cuttings
Cuttings

Planting Zones
Zone 1
Zone 2
% in
Spacing
% in
Spacing
Palette
(on-center)
Palette
(on-center)

10

3’

15
5
10
20
20
20

3’
3’
3’
3’
3’
3’

100

15
30
25
30

6’
6’
6’
6’

40
40

13’
13’

20

13’

4’

Site Preparation – Weed Management
1. Pre-treat the project site to remove invasive and noxious weed species.
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2. Hand pull, dig up, and spot treat weeds before seeding to prevent weed spread. In areas with
heavy weed infestations, treat weeds with U.S. Environmental Protection Agency-approved
aquatic glyphosate herbicide in mid-April to mid-June – carefully following label instructions as
required by law.
3. Mow weeds prior to seed set in spring/early summer and again prior to fall planting to limit
weed seed production.

Willow/Cottonwood Cuttings Harvest and Planting Instructions
1. Harvest willows and cottonwoods while still dormant in the early spring and 7 to 14 days prior to
the desired planting time. Appropriate harvest locations shall be identified well before planned
harvest dates and in consultation with the project vegetation ecologist.
2. Harvesters must be able to identify the different willows based on stem and bud characteristics.
The invasive crack willow is prevalent in the project area and should not be harvested for
restoration.
3. Limit harvest to no more than 20% of the branches from any single plant and no more than 30%
of the overall stand.
4. Select healthy stems that are 2 to 7 years old with green cores. Harvested stems should be
between pinky finger and thumb width in diameter. Stems should be at least 4 feet long for
willows and 5 to 7 feet long for cottonwoods.
5. Cut stems with a clean diagonal cut at the base of the stem, leaving terminal buds until
installation. For cottonwoods, leave a few upper branches on the stems. The rest of the
branches should be cut close to the stem.
6. Bundle stems in groups of 50 or less by species and soak the bundles by submerging the bottom
80% or more in water horizontally for at least 24 hours and up to 2 weeks prior to planting.
7. When planting, space willow cuttings approximately 4 feet apart in clusters and cottonwood
cuttings approximately 13 feet apart.
8. When planting, ensure the top of the cutting is oriented upward. The top of the cutting will
have the terminal buds and will generally be smaller in diameter than the bottom of the cutting.
9. Ensure the lower 7 to 8 inches of the cutting reaches below the expected dry season water
table.
10. Approximately two-thirds of the cutting should be below ground, with the remaining third
aboveground. For sandbar willows, cut the aboveground length appropriately. For
cottonwoods, leave the terminal buds and a few branches.
11. Water after planting and tamp down soil to remove air pockets.
2
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Plantings
1. Pre-flag the site hydrology to facilitate revegetation by proper riparian planting zones.
2. Woody and herbaceous containers shall be planted in the appropriate zone in spring (preferred)
or fall. If planting in summer, supplemental irrigation may be necessary.
3. Substitutions must be approved by the project vegetation ecologist.
4. Hand dig the planting holes for containerized stock and dig holes to the depth of the plant root
ball.
5. Water holes before planting. After planting, water and tamp down soil to remove air pockets.
6. Mulch around containerized plantings.

Seedbed Preparation
1. Prior to soil preparation, a soil test shall be conducted to determine if an amendment is needed
to provide sufficient nutrients to grow native vegetation and not promote weeds.
2. Seedbed should be prepped before seeding by decompacting the soil (if necessary), adding a soil
amendment (if needed), and firming the soil surface prior to seeding.
3. Slopes flatter than 2:1 shall be filled into an even and loose seed bed 4 inches deep. Slopes 2:1
or steeper shall be left in a roughened condition. Slopes shall be free of rocks, clods, or other
debris more than 4 inches in diameter.
4. If a soil amendment is needed, incorporate a slow release organic soil amendment with a
moderate level of total nitrogen (such as Biosol) into the top 4 inches of soil.

Seeding
1. No substitutions of species or rates are allowed without written permission from the project
vegetation ecologist. Use only native seed – preferably of a local ecotype.
2. The seed mixes shall have no noxious weed as verified by the seed tag. Seed tags should be
provided to the project vegetation ecologist before seeding.
3. Broadcast Zone 1 seed mix at 136 PLS per square foot and Zone 2 seed mix at 146 PLS per
square foot. Only broadcast seed in Zone 1. If drill seeding in Zone 2, halve the rate.
4. Seeding will be conducted either between spring thaw to June 1, or from September 15 until
consistent ground freeze. Spring thaw and consistent ground freeze is defined in the technical
specifications. Fall seeding is preferred.
5. Ensure that broadcast seeding will be buried in at least 1/4 inch of soil followed by raking the
seed into the soil. If drill seeding in Zone 2, the drilling rate should be ¼ to ¾ inch deep and the
3
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drill seeder should be of a type for native/range seeding with multiple boxes for different types
of seeds.
6. Cover 75% of the soil surface with mulch – preferably weed straw – at a rate of 3,000 pounds
per acre (lb/acre). Use biodegradable 24-month erosion-control blankets (e.g., June fiber) on
stream banks. Follow all manufacturers’ instructions.
7. Supplemental watering (TBD) may be needed, depending on the weather conditions.

Seed Mixes
Zone 1
Common Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Glyceria striata
Juncus balticus (arcticus)
Panicum virgatum
Pascopyrum smithii
Poa palustris
Spartina pectinata
Total

Scientific Name
Canada wildrye
Slender wheatgrass
Fowl mannagrass
Baltic rush
Switchgrass
Western wheatgrass
Fowl bluegrass
Prairie cordgrass

Desired Mix %

Scientific Name
Canada wildrye
Slender wheatgrass
Rocky Mountain iris
Mountain rush
Hooker’s evening-primrose
Switchgrass
Western wheatgrass
Canada goldenrod
Sand dropseed

Desired Mix %

10
10
15
15
15
10
15
10
100

Zone 2
Common Name
Elymus canadensis
Elymus trachycaulus trachycaulus
Iris missouriensis
Juncus arcticus (balticus)
Oenothera elata
Panicum virgatum
Pascopyrum smithii
Solidago canadensis
Sporobolus crytandrus
Total

4

10
20
10
10
5
10
10
15
10
100
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COMPENSATORY MITIGATION SITES
BLUE MOUNTAIN SITES
PHOTO LOG

Photo 1 ‐ Streambank scour, removal of woody riparian vegetation and sediment deposition following 2013 flood.
Photo taken 4/24/2014.

Photo 2 ‐ In 2017, large areas of scour and deposition remain sparsely vegetated.
Photo taken 1/13/2017.

COMPENSATORY MITIGATION SITES
COUNTY ROAD 4 – BERTHOUD SITE
PHOTO LOG

Photo 3 ‐ Large areas of sediment deposits following the 2013 floods.
Photo taken 4/30/2014.

Photo 4 ‐ Large areas of sparsely vegetated sediments remain in 2016.
Photo taken February 2016.

COMPENSATORY MITIGATION SITES
COUNTY ROAD 4 – BERTHOUD SITE
PHOTO LOG

Photo 5 ‐ In 2017, large area of sparsely vegetated sediments continue to remain.
Photo taken 1/13/2017.

