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6.0 Reach Prioritization and Resilient Strategies 

6.1 Resilient River Strategies 
When new river projects are planned and executed we have opportunities to implement strategies that will 
improve the resilience of the river. These strategies aim to provide sustainable solutions to reduce flood risk, 
improve habitat, and generally enhance river corridor function. General resilient river solutions include 
improving floodplain connections, channel planform, instream habitat and riparian habitat. Other solutions 
include bridge retrofit or replacement, bridge improvement, diversion reconfiguration, culvert replacement, 
setting levees back, removing assets from the floodplain, relocating trails and creating overflow channels. 
Improving river banks, channel dimensions and sediment transport are additional typical solutions that 
comprise the suite of solutions that we recommend. An overview of each of these solutions is provided below. 
 
1. Improve Floodplain Connections 
We recommend improving floodplain connectivity for several project reaches. A floodplain is the corridor of 
land adjacent to the river that is inundated during flood events (see Figure 6-1). While not always flowing 
with water, floodplains offers benefits such as flood mitigation, hydrologic buffering, groundwater recharge, 
habitat for multiple biota recovery, and channel stability (Bramlett, 2012). Development along river corridors 
alters floodplain functions, often leading to more frequent and severe floods, extensive loss of fish and wildlife 
habitat, and greater risk to water supplies. As we experience more severe storms in Colorado, rivers will 
need more room to flow. Protecting and restoring floodplains is important to maintain water quality, protect 
people and infrastructure from flood hazards, and to restore degraded fish and other wildlife habitat. 
 
Channel incision or downcutting, flow 
alterations, river development, and a 
large sediment transport imbalance 
can cut off the river from the 
floodplain, which reduces the river’s 
ability to absorb the higher flows from 
a flood event (Boyd, 2017). The loss 
of connectivity of a functioning 
floodplain has many impacts 
including loss of biodiversity, 
increase of invasive species, and 
degradation of the surrounding 
environment (Bramlett, 2012). When 
a channel is incised it becomes deep, 
losing access to the floodplain, which 
can reduce channel capacity and 
increase the power of the river during flood events (Boyd, 2017). Reconnecting a river to its floodplain helps 
alleviate flood events by dispersing flow which oftentimes reduces stream power. When a river and its 
floodplain are connected, water is able to flow above the banks and disperse excess velocity and sediment 
across the floodplain, thus providing minimal bank erosion, and further reducing road maintenance and costs 
and reducing risk of damage to roads from floods (Minnesota DNR, 2017). 
 
Reconnecting the floodplain to the river typically requires earthwork to alter the elevation of the surrounding 
land. Floodplain benching, for example, is the process of reducing the elevation of land around the channel 
to allow it to regain access to the river during typical flood events. Other floodplain reconnections include the 
creation of overflow channels. Overflow channels are often coupled with floodplain benching and provide 
higher elevation flow paths across the floodplain during flood events. They are designed to be activated at 
different flooding frequencies depending on the design scenario. These auxiliary channels help spread flow 

onto the floodplain during flood events which reduces bank erosion and stream power during high flows. 
Oftentimes these auxiliary channels in the floodplain are directed using smaller woody debris as shown in 
Figure 6-2. 
 

 
Figure 6-2: Wood in the Floodplain 

Floodplain culverts can also be used to help maintain a contiguous floodplain that is otherwise disrupted by 
a bridge crossing or a levee. These structures allow water to flow more consistently through the floodplain, 
which helps sustain the riverine habitat. 
 
2. Improve Channel Planform 
Channel planform refers to the spatial flow patterns of a river through the landscape looking down from an 
aerial view. For single-thread streams, it is generally characterized by sinuosity, the ratio of channel length 
to valley length, or the degree of meandering. Hydraulic and sediment transport characteristics of the channel 
are dependent on the integrated nature of channel planform, cross-sectional shape, and profile. Disruptions 
to a natural planform can result from removal of the riverbed or riparian vegetation, upstream bank or land 
use modifications, downstream flow restrictions, and land use confinement (WA Department of Forestry, 
2017). Furthermore, developments such as infrastructure, floodplain fill or road grades, and channelization 
practices can alter sediment loads and surface runoff characteristics and therefore lead to changes in a 
channel’s planform.  
 
Most channel planform modification efforts are focused on restoring single-thread, straightened channels to 
a more sinuous pattern. This is done to decrease stream power through energy dissipation by increasing 
friction as the water flows around bends or to re-establish a natural pool-riffle pattern, or both. Increasing 
sinuosity is generally accompanied by increased diversity of bed sediment deposition and increased vertical 
topography (WA Department of Forestry, 2017). This diversity creates habitat many aquatic organisms 
depend on in different life stages.  
 
Modifications may include direct reconstruction of a channel or an incremental process to induce change in 
a channel. Common channel planform modifications include reconnection or reconstruction of historic 
meanders, removal or alteration of infrastructure that artificially confines the channel, and redirection of a 
channel to accommodate infrastructure. Relocation of stream channels can also be an effective way to 
restore incised channelized streams, thereby reestablishing bank stability, floodplain connections, and 
riparian functions (WA Department of Forestry, 2017). Channel planform modification requires consideration 
of sediment transport, hydrologic regime, and disturbance patterns. We recommend channel planform 

 
Source: Bank Stabilization Design Guidelines (USBR, 2015). 

Figure 6-1: River Channel and Floodplain 
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improvements for several reaches in the Lower Poudre River where the river has been straightened for 
various human uses including bridges, storage ponds, gravel mining, and diversion structures. An example 
of channel planform improvement is provided in Figure 6-3, which highlights the channelized river 
downstream of the County Road 13 bridge. The image on the left shows the current conditions while the 
image on the right shows a proposed river channel with increased sinuosity. 
 

 
Figure 6-3: Channel Planform Improvements 

3. Improve In-stream Habitat 
In many parts along the Lower Poudre River the normal form and function of the river has been degraded 
due to anthropogenic activities as well as natural flood events (NRCS, 2011). Regardless of the cause, 
stream profiles and cross sections have been altered such that they lack a complex habitat suitable for 
supporting a diverse ecosystem. Improving and restoring these areas to have more natural functions is 
necessary to increase complexity and provide a diverse habitat for fish and wildlife. The development of 
aquatic habitat requires that streams actively experience sediment flushing and depth variations, which 
requires channel and in-stream complexity. 
 
These degraded sections of the river might include river substrate issues that do not provide suitable habitat, 
incised banks with little vegetation, which do not provide in-stream cover or shading, and lack of channel 
complexity. These sections of the river may be referred to as "featureless" and may appear channelized or 
in an unnatural, sterile condition. An example of this lack of complexity is shown in Figure 6-4.    
 
Re-establishing pool-riffle sequencing can greatly help improve and maintain in-stream habitat features and 
complexity. For example, pool habitat provides critical resting areas for adult fish and cover for a variety of 
aquatic species. Riffle features provide crucial habitat for many macroinvertebrate species and habitat for 
fish spawning. Furthermore, split flow channels can greatly increase flow complexity that leads to habitat 
improvement. A glide riffle, which is creating in-stream habitat complexity, is shown in Figure 6-5.  
 
 

 
Figure 6-4: Degraded In-stream Conditions 

 
Figure 6-5: Glide Riffle in Reach 2 

Instream habitat improvements may also include installation of boulders or wood structures, creation of 
backwater areas, undercut bank habitats, and side channel habitat as well as removal of dikes or levees 
(NRCS, 2011). Structures placed in the stream must be designed to maintain upstream passage of aquatic 
organisms as well as downstream passage of flow, sediment, and organic material (NRCS, 2011).  
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Figure 6-6: Wood in River Bank 

4. Improve Riparian Habitat 
Many portions of the Lower Poudre River corridor exhibit degraded or disconnected riparian habitat. Often 
the riparian habitat degrades as the river becomes entrenched and is cutoff or separated from its floodplain. 
As the riverine habitat loses its connection to the water, habitat diversity declines which then affects the local 
fish and wildlife. An area along a stream comprised of a diverse mix of native plant species is important for 
its filtering capabilities that prevent sediments, pesticides, or nutrients from entering the water body. 
Managing riparian areas is typically one of the most low-cost solutions when performing river restoration 
(NRCS, 2010). 
 
Riparian vegetation that is diverse within a wide buffer is critical for aquatic habitat restoration and for 
strengthening river banks. Planting diverse vegetation species is one way to achieve more complex habitat 
and banks that are more resilient to erosion. However, it can be very challenging to get young plants to 
survive and start a new riparian habitat. For new vegetation to succeed browsing animals must be excluded 
from the restoration area until the vegetation is established, and then a prescribed grazing plan may need to 
be implemented (NRCS, 2011). It may be necessary to irrigate saplings, whose root systems will require 
some time to grow deep enough be able to access groundwater. In general, riparian vegetation should be 
protected from browsing by excluding livestock from the riparian area. Re-establishing riparian vegetation 
often needs to be coupled with floodplain reconnection in order to provide enough water through groundwater 
and river flow to recruit and sustain diverse populations. 

5. Retrofit or Replace Bridges 
In several instances, there is infrastructure that is undersized and prevents proper river function within the 
reach. An undersized bridge prevents the river from flowing normally past the structure, which can lead to 
degradation and aggradation of sediment in and around the structure. Similarly, oversized bridges can also 
cause problems leading the river to constantly readjust and create unstable conditions. A bridge retrofit or 
replacement is recommended to reduce this problem and allow the river to operate under more ideal 
conditions. A bridge retrofit may incorporate floodplain culverts, which will allow additional flow to pass 
through the bridge in the floodplain. This helps to maintain the connection between the floodplain and the 
river channel during flood flow conveyance as shown in Figure 6-7. It should be noted that floodplain culverts 
require a regular maintenance plan to maintain the full hydraulic conveyance of the structure. They should 
be cleaned annually, or as needed based on flood events. Failure to properly maintain the culverts may result 
in a loss of bridge capacity during flood events. 

 
Source: Fall River Corridor Plan for Resiliency (Walsh, 2015). 

Figure 6-7: Bridge Design 

6. Improve Bridge Via Stable Channel 
The performance of a bridge can be improved by creating a channel configuration through the structure that 
is closer aligned with the sediment transport balance upstream and downstream. For example, a bridge with 
an over-widened cross section will naturally deposit sediment under the bridge because of the reduction in 
velocity. This is a natural adjustment of the river attempting to bring the sediment transport closer to an 
equilibrium state. Therefore, dredging practices that remove the sediment accumulation will have to occur 
continuously because the deposition process will happen again. Designers could potential work with this 
natural process by creating a channel configuration through the bridge that will be closer to sediment balance. 
For the over-widened case, this would involve increasing the transport capacity through the bridge but not 
too much where it induces channel erosion and incision. There will be less flood flow conveyance through 
the bridge than when dredged but will require much less maintenance. There is also opportunity to offset the 
conveyance loss by installing floodplain culverts. This solution is recommended for several bridges along the 
Lower Poudre River. 
 
7. Reconfigure Diversion Structures 
Diversion structures are located in the river channel, designed to back up water so that it can be diverted into 
an adjacent diversion ditch. The water is then transported to be used for irrigation, water supply, water 
storage, or other water rights fulfillments that serve human needs. However, diversion structures also 
typically have negative consequences for fish habitat and river function. Most commonly diversion structures 
create a large drop in the river elevation in one location and span the entire width of the river.  This creates 
a barrier to fish passage and disrupt the continuity of water and sediment on the river. Diversion structures 
can sometimes be reconfigured to fully satisfy the diversion water right while also allowing adequate fish 
passage. Photos showing a typical drop from a diversion structure (left) and a redesigned (fish friendly) 
diversion structure (right) are shown in Figure 6-8. 
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Image credit: Jeff Crane, 1999. 

Figure 6-8: Typical Diversion and Diversion Retrofit 

8. Replace Culverts 
Culvert replacement is recommended in several instances on the Lower Poudre River where the existing 
structure is undersized and restricting river function. Vertical stability is a concern at culverts because these 
structures often provide grade control for the river where it is incising. Provision of grade control is important 
because adjustment/removal of this control may allow channel incision to migrate upstream, potentially 
affecting channel stability and habitat and impeding fish passage. 
 
In some locations, a replacement culvert could better facilitate the natural flow of water, sediment and species 
along the stream corridor. In general, the less a crossing structure disrupts river processes, the less likely 
the river will cause the crossing to fail. The benefits of culvert replacement include protection from potential 
crossing failure, improving fish and wildlife passage, and protection for upstream and downstream property 
flooding (Long, 2010). For example, in the left side of Figure 6-9, the culvert is very small and only about half 
the width of the river channel. It is poorly designed for the Lower Poudre River in terms of its ability to allow 
the passage of water and debris during typical storm events. A replacement culvert, such as that shown in 
the right side of the figure should provide a large enough opening to allow the free movement of water and 
debris transported by the river channel during storm events (Long, 2010). 
 
While a larger culvert generally has higher up-front installation costs, maintenance of an undersized culvert 
can be considerable as it will frequently require debris to be cleaned out to avoid it becoming plugged during 
an event. Complete blockage of smaller culverts can lead to a complete blow out of the structure, catastrophic 
failure that can also result in localized and downstream damage. Similar maintenance is seldom required for 
properly-sized culverts (Long, 2010). 
 

 
Figure 6-9: Culvert Replacement 

9. Set Back Levees 
Portions of the Lower Poudre River are directly adjacent to storage ponds and active mining operations with 
levees separating these activities from the active channel. The constraint of the levees on the river typically 
reduces its resilience and increases the river’s power during flood events. By setting levees further back from 
the river, the river can access more of its floodplain which can absorb larger flows and re-establish riparian 
function. These impacts are illustrated in Figure 6-10. 
 

 
Source image: Adapted from river silhouette (Plank, 2010). 

Figure 6-10: Offset Levee Configuration 

10. Remove Assets from the Floodplain 
Removing assets from high risk areas is the only way to eliminate flooding risk. All other improvements only 
reduce risk. When possible, structures that are within the floodplain should be removed to reduce the flood 
risk. This might include houses, businesses, roads and bridges. The images below (Figure 6-11) show the 
removal of buildings alongside the Big Thompson River after the September 2013 flood. 
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Figure 6-11: Asset Removal from the Floodplain 

11. Relocate the Poudre River Trail 
The Poudre River Trail is a treasured community 
resource that connects most of the Lower Poudre River. 
However, in some locations, the trail is too close to the 
river leaving it vulnerable to undercutting and erosion 
and confining the river corridor. Setting back the trail 
from the river will not only improve the resilience of the 
river corridor, but also reduce maintenance and 
increase safety of the trail. Images of vulnerable Poudre 
Trail conditions are shown in Figure 6-12. 
 
In project reaches where the trail is adjacent to the river, 
especially on the outside of river bends most vulnerable 
to erosion, we recommend setting the trail away from 
the river as much as possible. In areas that can sustain 
riparian wetlands, portions of the new trail could be built across these areas as a raised boardwalk to allow 
the trail to be next to water and have greatly reduced human impact. Dirt trails are also recommended to be 
installed off the main path, which will provide access the river channel without the risk to infrastructure.   
 

 
Figure 6-12: Poudre Trail Vulnerability 

12. Create Overflow Channel Network 
Often completed in conjunction with floodplain reconnection, creating overflow channels help provide 
secondary flow paths for the river during high flows. These channels are at a higher elevation than the main 
channel and are designed to be connected at different flooding frequencies. They can help to reduce stream 

power during flood events, which can also reduce bank erosion and help connect the river to the floodplain 
creating habitat complexity. Overflow channels are created though earthwork and are recommended in many 
of the concept designs like the Reach 17 detail shown in Figure 6-13.    
 

 
Figure 6-13: Overflow Channel Network 

13. Improve River Banks 
One of the primary river hazard concerns from the public was bank erosion. Bank erosion is a natural river 
process that occurs as the river adjusts to changes in the flow of water and sediment over time. It can also 
be part of larger-scale channel instability issues. However, bank erosion may increase the risk to 
infrastructure that is located adjacent to the stream. Much of the Lower Poudre River is lined with large debris 
and concrete that has been installed in an ad-hoc fashion over time as rip- rap for bank protection. Lacking 
any engineering design prior to placement, this material often fails during flood events leading to bank failure 
and causing problems downstream.  
 
There are several locations where vulnerable banks can benefit from having ad-hoc riprap replaced with 
properly engineered treatments. In areas that require the protection of assets next to the river, rip-rap may 
be the only option. However, the rip-rap needs to be properly designed and installed (keyed-in). In many 
cases, bank protection can involve softer engineering approaches such as bio-engineering that utilize the 
natural bank strengthening abilities of riparian vegetation. These soft engineering approaches may also use 
wood structures which can protect the river bank while also providing the additional benefit of increasing 
riparian function and resiliency. Large wood structures (Figure 6-6) can also be used to narrow the channel 
around bends by inducing deposition around the structures. Then, rip-rap can be left in place as offset rip-
rap to gain bank protection and riparian function while having increased the protection of an important asset.   
 
Images of river bank restoration are shown in Figure 6-14. The top images depict terraced river banks and 
vegetative stabilization using bioengineering, while the bottom images show bank stabilization using 
embedded wood and stone armoring which require heavier earth work.  
 

Poudre River Trail 

• Provides access to the river. 
• Enhances community appreciation of 

this key public asset.  
• Is vulnerable to geomorphic hazards in 

some locations.  
• Requires attention to reduce the risk of 

the trail being disconnected by flood 
damage, and losing continuous access 
along the river.  
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Source: Images from the Regional Stream Stewardship and Recovery Handbook (LWOG et al., 2017). 
Figure 6-14: River Bank Improvement 

14. Improve Channel Dimensions
Many areas along the Lower Poudre have been over-widened directly or in-directly by human influence. 
These areas are often in channelized sections of the river that were dredged to increase river capacity and 
have been confined by levees or disconnected from its floodplain. As a result, the river has low capacity at 
low flows because the channel is over-widened and high capacity at high flows because of channel 
confinement. This leads to a river channel that has very little aquatic or riparian habitat and function.  

These areas can greatly benefit from channel dimension improvements such as establishing a compound 
channel configuration and channel narrowing. A compound channel configuration adds cross section 
complexity by establishing a defined low flow channel and variable floodplain bench heights such as low flow 
benches and bankfull benches as seen in Figure 6-1 and Figure 6-7. This promotes habitat complexity at 
different flow stages helping increase aquatic function. This improvement is often combined with 
reconnecting the floodplain and planform alterations. The narrower compound channel will increase capacity 
at low flow to maintain bed forms and channel complexity that increases in-stream habitat and function. If 
coupled with re-connecting the floodplain, this will decrease transport capacity at high flows that will help 
dissipate flood flow energy, provide sediment storage, and increase riparian function.   

15. Improve Sediment Transport
The sediment transport model completed for the Lower Poudre River has highlighted areas where sediment 
is aggrading and has a large imbalance compared to its upstream reach. These reaches could use work to 

improve the movement of sediment through the reach so that it does not impact bridges or change flood 
elevations for nearby structures. Some of our recommendations are to increase sediment transport by 
restoring pool-riffle sequences or improving other aspects of instream functions. Such treatments could focus 
on mitigating accumulations of large berms of sediment. These storage areas are locations where 
aggradation and raised bed profiles may exacerbate future flooding. Encouraging steady sediment transport 
to occur in these reaches via channel reconfigurations can mitigate for areas where high sediment 
aggradation is likely to cause problems. 

In other reaches, there are opportunities to store excess sediment so that it is captured before accumulating 
downstream at the base of a bridge or other sub-optimal place. The goal is to both reduce maintenance 
activities, such as dredging, and increase resilience of the river. 

Many of the resilient river strategies should be implemented in a manner that helps improve sediment 
transport continuity throughout the project area. The results from the sediment transport model are a central 
element to understanding these issues and possible solutions. 

6.2 Reach Prioritization 
The results from the river assessment were combined into a prioritization table, which was used to help 
prioritize future work on the Lower Poudre River. The ranking focused on six main categories: flood and 
geomorphic vulnerability, river assessment (geomorphic, ecological, aquatic), sediment transport model 
results, watershed scale benefit, potential improvement, and Poudre River Trail vulnerabilities (Figure 6-15). 
The methods used to determine these values were discussed in Section 5.0. The data from each category 
were used to determine a ranking of risk, on a scale from 1-5, with scores near 1 having the lowest risk or 
need and scores near 5 having the greatest risk or need. The higher the number, the higher the priority for 
future work. The scores for the six categories were averaged to determine an overall score.  
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Figure 6-15: Prioritization Data Streams 

6.3 Reach Analysis 
As described above, the reach prioritization process provided final scores from 1 to 5, with scores near 1 
having the lowest risk or need and scores near 5 having the greatest risk or need for river restoration work. 
These scores were used to prioritize the reaches from 1 to 28 and then coarsely grouped into high priority, 
medium priority and low priority. The reach prioritization summary scores are provided in Table 6-1 and the 
detailed reach prioritization scores are provided in Table 6-3. The final reach priorities are also provided in 
Figure 6-16. The reach priorities are shown using vertical columns, ordered from upstream (Reach 1) to 
downstream (Reach 28), with the highest priority reach (Reach 5) having a priority of 1 and the lowest priority 
reach (Reach 19) having a priority of 28. 

High Priority Reaches 
• Reach 5: River Bluffs
• Reach 3: North Greeley No. 2 Ditch
• Reach 10: Kodak Watchable Wildlife Area
• Reach 6: Frank State Wildlife Area
• Reach 16: Signature Bluffs East
• Reach 22: 25th Avenue

• Reach 17: Sheep Draw
• Reach 15: Signature Bluffs West

Medium Priority Reaches 
• Reach 23: Island Grove
• Reach 12: Broe Bluffs
• Reach 26: Varra
• Reach 13: Broe-Marietta-Orr
• Reach 21: Poudre Ponds
• Reach 14: Poudre Learning Center
• Reach 20: Great Western Railway
• Reach 9: Pelican Lakes
• Reach 4: South Greeley No. 2 Ditch
• Reach 8: Eastman Park

Low Priority Reaches 
• Reach 18: Cottonwood Bend West
• Reach 2: Harrison
• Reach 11: Windsor WWTP
• Reach 7: Whitney Ditch
• Reach 27: Fern Avenue
• Reach 1: East I-25
• Reach 24: 6th Avenue
• Reach 25: Greeley WWTP
• Reach 28: Confluence
• Reach 19: Cottonwood Bend East
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Table 6-1: Reach Prioritization Summary 

Reach 
Number 

Flood & 
Geomorphic 
Vulnerability 

River 
Assessment 

Potential 
Improvement 

Sediment 
Transport 

Study 

Watershed 
Scale 

Benefit 

Poudre 
River 
Trail 

Reach 
Score 

Reach 
Priority 

Reach 1 1.3 2.4 2.0 NA 2.0 NA 1.92 24 
Reach 2 1.3 2.5 3.4 1.5 2.0 NA 2.13 20 
Reach 3 1.3 2.7 3.5 3.0 4.5 NA 2.98 2 
Reach 4 1.3 2.4 3.3 1.0 3.5 NA 2.28 17 
Reach 5 1.3 3.2 5.0 2.5 4.0 3.0 3.16 1 
Reach 6 1.3 2.8 3.8 3.0 3.5 3.0 2.89 4 
Reach 7 1.3 2.8 2.5 2.0 1.5 2.0 2.02 22 
Reach 8 1.3 2.8 2.8 2.0 1.5 3.0 2.23 18 
Reach 9 1.1 3.3 1.8 4.0 3.0 1.0 2.37 16 
Reach 10 1.1 2.6 3.6 3.0 3.0 4.0 2.89 3 
Reach 11 1.1 3.2 2.1 1.0 2.0 3.0 2.07 21 
Reach 12 1.1 2.7 3.6 1.0 2.5 5.0 2.65 10 
Reach 13 1.3 2.8 3.8 1.0 3.0 3.0 2.47 12 
Reach 14 1.3 2.8 2.7 5.0 2.0 1.0 2.46 14 
Reach 15 1.0 3.6 3.8 3.5 3.5 1.0 2.73 8 
Reach 16 1.0 2.5 2.5 4.5 3.5 3.0 2.83 5 
Reach 17 1.0 2.7 3.9 1.0 3.0 5.0 2.77 7 
Reach 18 1.0 2.9 3.4 1.0 2.5 2.0 2.13 19 
Reach 19 1.0 2.6 2.2 1.0 1.5 2.0 1.72 28 
Reach 20 1.0 3.0 1.8 2.5 2.0 4.0 2.38 15 
Reach 21 2.0 2.9 1.9 1.0 2.0 5.0 2.47 13 
Reach 22 2.0 3.1 2.1 3.0 1.5 5.0 2.78 6 
Reach 23 5.0 3.3 1.6 1.0 1.0 4.0 2.65 9 
Reach 24 2.8 3.2 1.6 1.0 1.0 NA 1.90 25 
Reach 25 1.8 3.5 1.0 1.0 2.0 NA 1.85 26 
Reach 26 1.8 3.4 4.2 1.0 2.0 NA 2.48 11 
Reach 27 1.8 2.4 2.5 1.0 2.0 NA 1.93 23 
Reach 28 1.8 2.1 2.1 1.0 2.0 NA 1.79 27 

Figure 6-16: Reach Priorities 

6.4 Reach Summary Sheets 
The information was compiled into a single sheet summarizing the data in an accessible and easy to read 
manner for each project reach. The summary sheets start with basic information about the project reach, 
where it’s located and major bridges or areas of interest within the reach.  

The technical assessment portion steps through the six data streams of the prioritization table: flood and 
geomorphic vulnerabilities, river assessment, potential improvement, sediment transport model analysis, 
watershed scale benefits, and Poudre River Trail analysis. The final reach priority (1-28, where 1 is the 
highest priority and 28 is the lowest priority) is also provided on the summary sheet.  

The summary sheets include the land use types within the reach, the number of landowners within the reach 
(within a 1000-ft buffer), and the relative amounts of private and public land within the reach. Additionally, 
large landowners holding 15 percent or more of the land within the reach are specifically listed for reference. 

The summary sheets end with a list of recommended treatments for each project reach. These 
recommendations correspond to the resilient river strategies presented in Section 6.1, which have also been 
numbered and listed in Table 6-2 for cross-reference. All recommendations for improvement in each reach 
should only be conducted following input, consultation, and approval from the appropriate landowners and 
land managers. 

Table 6-2: Project Treatments 
Treatment 
Number Project Treatment

1 
Floodplain connections 
• Earthwork
• Floodplain culverts

2 Channel planform improvements 
• Increase sinuosity

3 Instream habitat improvement 
4 Riparian habitat improvement 

5 Bridge replacement or retrofit with floodplain 
culverts 

6 Bridge improvement via stable channel 
configuration 

7 Diversion reconfiguration 
8 Culvert replacement 
9 Levee setbacks (offset protection) 

10 Asset removal from the floodplain 

11 Poudre trail relocation 
• Set back from river

12 Overflow channel network 
• Create/enhance via earthwork

13 Bank improvements 

14 Channel dimension improvement 
• Channel narrowing

15 
Sediment transport 
• Habitat improvement via restoring pool-riffle
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Table 6-3: Poudre River Prioritization 
Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Reach 8 Reach 9 Reach 10 Reach 11 Reach 12 Reach 13 Reach 14 Reach 15 Reach 16 Reach 17 Reach 18 Reach 19 Reach 20 Reach 21 Reach 22 Reach 23 Reach 24 Reach 25 Reach 26 Reach 27 Reach 28

Reach Information & Ranking Criteria:

East I-25 Harrison

North 

Greeley No. 2 

Ditch

South 

Greeley 

No. 2 Ditch River Bluffs

Frank State 

Wildlife Area

Whitney 

Ditch Eastman Park Pelican Lakes

Kodak 

Watchable 

Wildlife Area

Windsor 

WWTP Broe Bluffs

Broe-

Marietta-Orr

Poudre 

Learning 

Center

Signature 

Bluffs West

Signature 

Bluffs East Sheep Draw

Cottonwood 

Bend West

Cottonwood 

Bend East

Great Western 

Railway Poudre Ponds 25th Avenue Island Grove 6th Avenue

Greeley 

WWTP Varra Fern Avenue Confluence

Reach Description & Reference Information (not used for ranking)

City/Town Timnath Timnath Timnath Timnath Windsor Windsor Windsor Windsor Windsor Windsor Windsor Windsor Windsor/Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley Greeley ---

County Larimer Larimer Larimer Larimer Larimer Larimer/Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld Weld

Reach Length (miles) 1.1 1.9 1.0 1.5 0.9 1.2 1.0 2.0 1.9 1.0 0.9 1.9 1.2 1.5 1.1 0.9 1.3 0.8 1.6 1.5 0.8 1.2 1.0 1.4 0.7 1.8 1.3 1.5

Major Bridges
I-25 (2), 

Harmony Rd.

Co Rd 5, 

private 

bridge --- County Rd 32 Co Rd 32, Hwy 392 Co Rd 13

Poudre River 

trail crossing 

Eaton Ditch 

and Private 

Bridge

Poudre River 

Trail bridge

Weld Co Rd 17, 

4 golf course 

bridges, train 

tracks

Hwy 257, WWTP 

culvert/ bridge

WWTP 

culvert/ 

bridge

Poudre River 

Trail bridge

 95th Ave 

(CO 25)

 95th Ave 

(CO 25), 83rd 

Ave 83rd Ave 71st Ave

71st Ave, 59th 

Ave 59th Ave

Great Western 

Railway

Great Western 

Railway, 35th Ave

35th Ave, 25th 

Ave

25th Ave, Poudre 

Trail Bridge

Poudre Trail 

bridge, 11th Ave, 

8th Ave (US 85 

bus.), Railroad 

bridge

Railroad bridge, 

6th Ave, 5th St., 

8th St., US 85 (2)

US Hwy 85 (2), 

WWTP bridge, 

Ash Ave., Bridge 

over Ogilvy Ditch

Bridge over 

Ogilvy Ditch, 

Fern Ave

Fern Av, Weld 

County Pkwy

Weld County 

Pkwy

Major Diversion Headgates --- --- Greeley No. 2 Greeley No. 2 --- Whitney

Whitney, 

Eaton --- --- --- --- Jones Ditch Jones Ditch --- Greeley No. 3 Greeley No. 3 ---

Boyd-Freeman, 

Greeley No. 3 

Return Boyd-Freeman --- --- --- --- ---

Ogilvy Ditch (at 

end of reach)

Greeley No. 3 

Return --- ---

Parks, open space within reach
Gateway Pond, 

Weitzel Park --- --- ---

River Bluffs Open 

Space, Frank SWA

Frank State 

Wildlife Area

Frank State 

Wildlife Area

Poudre Pooch 

Park, Eastman 

Park, Oxbow 

Disc Golf ---

Kodak Watchable 

Wildlife Area

Poudre Learning 

Center

Signature Bluffs 

Natural Area

Sheep Draw 

Natural Area

Cottonwood 

Bend Natural 

Area

Rover Run Dog 

Park

Poudre Ponds 

Recreational 

Fishery

Island Grove 

Park --- --- --- ---

Mitani-Tokuyasu 

State Wildlife 

Area

Reach Specific Plans

River Bluffs 

Restoration & 

Resil iency Plan (2016)

Frank State Phase I 

ESA (2015)

Frank State 

Phase I ESA 

(2015)

Eastman Park South 

Master Plan (2016)

Signature Bluffs 

Resource 

Management Plan 

(2016)

Signature Bluffs 

Resource 

Management Plan 

(2016)

Sheep Draw 

Resource 

Management Plan 

(2014)

Cottonwood Bend 

Resource 

Management Plan 

(2016)

Cottonwood Bend 

Resource 

Management Plan 

(2016)

Poudre Ponds 

Resource 

Management Plan 

(2012)

Island Grove Master 

Plan (2016)

E 8th St Corridor 

Plan (2016)

E 8th St Corridor 

Plan (2016)

E 8th St Corridor 

Plan (2016)

Steering Committee - areas of concern
Sandbar at Co 

Rd 13

"The Narrows" 

Poudre Trail, 

General reach of 

concern

General reach of 

concern

Duran Blietz 

property in 

floodway

59th Ave bridge 

is on a list of 

problem areas

Rail bridge may 

not have scour 

protection

Undercutting of 

Poudre Trail

Technical Assessment

Flood & Geomorphic Hazards/Vulnerability

Assets in 100-year floodplain and/or historical channel2:

Buildings 12 13 1 2 6 18 2 15 0 0 2 8 0 1 0 1 10 1 1 40 26 14 278 74 20 25 4 0
Critical Facilities (e.g., hospital, WWTP, school, etc.) 0 0 0 0 0 1 0 0 0 0 1 0 0 1 1 0 0 0 0 0 2 0 1 1 2 0 0 0
Bridges 3 2 0 1 2 1 2 2 6 2 1 1 1 2 1 1 2 1 1 2 2 2 4 6 3 2 2 1
Diversions 0 0 1 1 0 1 2 0 0 0 1 1 0 0 1 1 0 1 1 0 0 0 0 0 1 0 0 0
Oil & gas structures 0 0 0 0 1 1 1 1 0 2 0 1 2 0 0 1 2 2 1 4 1 4 3 3 0 11 8 4
Flood Hazard Subtotal 15 15 2 4 9 22 7 18 6 4 5 11 3 4 3 4 14 5 4 46 31 20 286 84 26 38 14 5

Flood Hazard Scores (Rank 1-5) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 2 1 1 1 1
Social Vulnerability Index (Rank 1-5) 2 2 2 2 2 2 2 2 1.5 1.5 1.5 1.5 2 2 1 1 1 1 1 1 5 5 5 5 4 4 4 4

Final Score (1-5) 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.13 1.13 1.13 1.13 1.25 1.25 1.00 1.00 1.00 1.00 1.00 1.00 2.00 2.00 5.00 2.75 1.75 1.75 1.75 1.75

River Assessment

Geomorphology (average) 77.0 79.0 77.6 81.9 64.2 75.3 71.8 72.6 63.0 74.2 57.0 75.9 75.0 75.3 58.6 73.9 73.3 74.1 79.3 69.4 70.6 71.0 68.5 67.7 64.9 64.3 77.6 83.6
Planform 79 72 72 85 54 74 70 72 62 68 55 80 79 66 59 71 78 73 81 66 68 68 67 64 65 63 82 90
Dimension 75 77 76 83 71 75 73 72 65 68 55 74 74 86 56 73 68 74 78 73 72 66 64 64 63 62 76 83
Profile 78 82 81 85 56 76 72 77 65 75 55 82 77 80 56 81 80 77 82 72 71 74 71 71 65 67 82 91
Dynamic Equilibrium 76 83 80 71 66 73 67 72 68 82 65 68 74 66 66 73 66 73 75 76 75 84 76 76 70 66 63 65
Resilience 77 81 79 85 73 79 76 70 55 78 55 76 71 79 55 72 74 73 80 60 67 64 65 64 62 63 85 89

Riparian Habitat (weighted average) 66.4 65.2 63.6 65.9 66.0 66.3 69.7 68.0 63.9 71.1 70.6 67.7 69.2 66.4 70.3 74.7 71.3 71.1 69.0 61.9 65.1 61.1 61.1 62.0 60.1 62.4 74.2 69.4
Habitat structure and complexity 66 66 64 65 66 67 69 67 63 70 69 69 69 65 70 74 71 70 68 62 66 61 61 63 61 63 73 69
Habitat Connectivity 75 55 55 67 62 60 77 75 67 72 67 55 70 75 77 77 72 65 72 62 55 60 62 55 55 55 77 72
Contributing Area 62 72 72 70 70 67 67 70 65 75 85 72 72 67 65 77 72 82 77 65 67 65 62 62 60 65 80 70

Aquatic Habitat (average) 83.1 81.5 76.9 79.6 74.3 74.3 73.8 74.0 73.0 76.3 75.0 75.0 72.0 75.2 62.7 75.1 74.9 68.8 72.5 77.3 76.4 74.8 71.4 74.0 69.8 72.7 75.9 82.7
Coarse Scale 76 76 72 86 77 79 71 68 62 72 65 77 78 83 56 79 76 69 76 77 77 70 68 73 67 68 79 89
Fine Scale 88 83 73 85 77 76 68 72 75 75 78 66 70 74 64 78 80 70 74 87 84 82 74 77 71 78 77 87
Fish Passage 85 85 85 68 68 68 82 82 82 82 82 82 68 68 68 68 68 68 68 68 68 72 72 72 72 72 72 72

Average Score (50-100) 76 75 73 76 68 72 72 72 67 74 68 73 72 72 64 75 73 71 74 70 71 69 67 68 65 66 76 79
Final Score (1-5) [50-60=5, 60-70=4, 70-80=3, 80-90=2, 90-100=1] 2.4 2.5 2.7 2.4 3.2 2.8 2.8 2.8 3.3 2.6 3.2 2.7 2.8 2.8 3.6 2.5 2.7 2.9 2.6 3.0 2.9 3.1 3.3 3.2 3.5 3.4 2.4 2.1

Potential Improvement

Geomorphology 2.0 2.5 2.4 2.9 18.6 4.9 1.6 5.6 6.4 7.4 8.8 6.7 8.4 3.5 7.1 8.0 11.7 3.7 2.8 4.0 6.8 2.9 2.7 3.7 1.0 13.1 1.9 0.6
Riparian Habitat 8.9 16.3 19.5 18.2 16.0 13.6 13.5 10.5 1.3 14.0 1.4 15.4 17.0 11.8 9.5 7.9 13.5 14.0 7.5 4.4 2.3 5.0 4.9 3.3 1.8 11.2 13.5 12.0
Aquatic Habitat 0.9 4.8 2.3 1.4 3.0 8.7 1.2 2.7 2.0 4.3 2.3 3.0 1.7 2.5 10.3 0.0 3.3 5.9 3.1 1.3 1.6 4.2 0.4 0.7 0.0 6.6 0.3 0.0

Average Score 3.9 7.9 8.1 7.5 12.6 9.1 5.4 6.3 3.2 8.6 4.2 8.3 9.0 5.9 9.0 5.3 9.5 7.9 4.5 3.2 3.6 4.1 2.7 2.6 0.9 10.3 5.3 4.2
Final Score (1-5) 2.0 3.4 3.5 3.3 5.0 3.8 2.5 2.8 1.8 3.6 2.1 3.6 3.8 2.7 3.8 2.5 3.9 3.4 2.2 1.8 1.9 2.1 1.6 1.6 1.0 4.2 2.5 2.1

Sediment Transport Study

Sediment Imbalance NA 1.5 3 1 2.5 3 2 2 4 3 1 1 1 5 3.5 4.5 1 1 1 2.5 1 3 1 1 1 1 1 1
Final Score (1-5) NA 1.5 3.0 1.0 2.5 3.0 2.0 2.0 4.0 3.0 1.0 1.0 1.0 5.0 3.5 4.5 1.0 1.0 1.0 2.5 1.0 3.0 1.0 1.0 1.0 1.0 1.0 1.0

Watershed Scale Benefit

Large-scale Benefits 1 1 5 3 4 4 1 2 3 4 2 3 3 2 4 5 4 2 2 2 3 2 1 1 3 2 1 1
Longitudinal Connectivity 3 3 4 4 4 3 2 1 3 2 2 2 3 2 3 2 2 3 1 2 1 1 1 1 1 2 3 3

Final Score (1-5) 2.0 2.0 4.5 3.5 4.0 3.5 1.5 1.5 3.0 3.0 2.0 2.5 3.0 2.0 3.5 3.5 3.0 2.5 1.5 2.0 2.0 1.5 1.0 1.0 2.0 2.0 2.0 2.0

Poudre River Trail Vulnerability

Total Trail length (ft.) NA NA NA NA 2008 6511 7658 5499 11938 5158 1813 8737 6929 6503 5154 3182 6547 4762 4874 7372 4867 6193 4567 NA NA NA NA NA
Trail condition (Greenway Project Scores) (ft. of 'priority') NA NA NA NA 0 0 0 0 0 0 0 1253 799 0 0 0 1803 440 225 692 0 0 0 NA NA NA NA NA
Trail within historical channel (ft.) NA NA NA NA 0 427 0 375 105 2278 0 2861 715 0 272 0 2791 324 132 797 2410 4517 1633 NA NA NA NA NA
Trail within 100-year floodplain (ft.) NA NA NA NA 2008 4598 3797 5208 175 4114 1813 8737 4367 579 1317 2859 6547 2299 2092 7372 4867 6193 4567 NA NA NA NA NA

Raw Score (sum) NA NA NA NA 2008 5025 3797 5583 280 6392 1813 12851 5881 579 1589 2859 11141 3063 2449 8861 7277 10710 6200 NA NA NA NA NA
% of Trail Hazard NA NA NA NA 100.0 77.2 49.6 101.5 2.3 123.9 100.0 147.1 84.9 8.9 30.8 89.9 170.2 64.3 50.2 120.2 149.5 172.9 135.7 NA NA NA NA NA
Final Scores (Rank 1-5) NA NA NA NA 3.0 3.0 2.0 3.0 1.0 4.0 3.0 5.0 3.0 1.0 1.0 3.0 5.0 2.0 2.0 4.0 5.0 5.0 4.0 NA NA NA NA NA

Overall Ranking
Reach  Score 1.92 2.13 2.98 2.28 3.16 2.89 2.02 2.23 2.37 2.89 2.07 2.65 2.47 2.46 2.73 2.83 2.77 2.13 1.72 2.38 2.47 2.78 2.65 1.90 1.85 2.48 1.93 1.79
Reach Priority 24 20 2 17 1 4 22 18 16 3 21 10 12 14 8 5 7 19 28 15 13 6 9 25 26 11 23 27

Ongoing Projects --- --- --- ---

River Bluffs 

Restoration & 

Resiliency Plan 

(2016)

---
Fish Passage 

Study (2016)

Eastman Park 

South Master Plan 

(2016)

--- --- --- --- --- --- COE Project COE Project COE Project COE Project --- --- --- --- --- --- --- --- ---



 
Lower Poudre River Recovery and Resilience Master Plan 

Page 48 Section 6.0: Reach Prioritization and Resilient Strategies 
 

6.4.1 Reach 1: East I-25 
This is the most upstream project reach, starting at the Interstate 25 overpass. The river under the bridge is 
depositing large amounts of sediment; however, downstream of the bridge seems to be functioning fairly 
well. Historical imagery shows that the northern portion of Gateway Pond sits on an old river bend and that 
the river used to pass slightly further to the west end of the Harmony Road bridge. 
 

Reach Description 
City/Town Timnath, Larimer County       
Reach Length 1.1 miles         
Major Bridges I-25 (2 bridges), Harmony Rd.       
Major Diversions ---         
Parks, Open Space Gateway Pond, Weitzel Park     
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The reach has 11% of the active channel outside of FEMA 100-year floodplain as it goes east of the 
large pond. There are 3 bridges and more than 10 commercial buildings within the 100-year floodplain. The reach 
has a moderately low social vulnerability.   
 
Overall Score: 1.25           
River Assessment 

Summary: Most of land around Reach 1 is used as naturalized open area with herbaceous landcover and low 
development. Downstream of I-25 the Poudre River is moderately entrenched with one section of bedrock 
outcropping along river left. The upstream half of the reach is more sinuous with active bank erosion and mid 
channel bar formations. The lower half of the reach was historically channelized and appears slightly over-widened. 
Overall, the upper half of the reach appears to be aggrading and widening, whereas the downstream half appears 
to be stuck in an arrested degradation state possibly due to historic channelization.  
 
There are signs of moderate slope but the channel is over widened and very slow moving in most areas. There is 
decent lower flow floodplain connection of both sides of the stream but an offset levee on RR further back. 
 
Overall Score: 2.4           
Potential Improvement 
Summary: This reach has low improvement potential relative to other reaches. 
 
Overall Score: 2.0 
Sediment Transport Study 

Summary:  No results are available since data is compared from upstream reach to downstream reach. 

Model Output: NA  
Overall Score: NA        
Watershed Scale Benefit 

Summary: This reach does not present opportunities for significant large-scale benefits; however, good 
opportunity exists for improving longitudinal connectivity since Reach 2 downstream is a higher functioning reach. 
Overall Score: 2.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  
Overall Score: NA  
Overall Score 
Prioritization Score: 1.92 Reach Priority: 24 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
40% 15% 30% 6% 7% 3% 

Land Ownership 
Private Property: high # of Landowners: 79 Public Land: low 
Large Landowners: City of FC, Lower Poudre Augmentation Company 

Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Channel dimension improvement via channel narrowing (14). 
• Instream habitat/function improvement via in-channel complexity (3). 
• Riparian habitat improvement via fencing for cattle control and increased vegetative diversity (4). 
• Bridge improvement via stable channel configuration (7). 

  
Reach 1 treatments are primarily focused on the downstream part of the reach which has been historically 
channelized, over-widened, and confined by levees, but also includes floodplain re-connection on river right on the 
upstream part of the reach. 
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Figure 6-17: Reach 1 Overview   
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6.4.2 Reach 2: Harrison 
The Harrison reach of the Lower Poudre River is overall well performing in large part due to the restoration 
efforts undertaken by the landowner. However, the upstream end of the reach has had more well-
documented flood impacts. The Swetsville Zoo just south of Harmony Rd has been impacted in 2013, 2014 
and 1983 flood events. The Meinenger property on the west side of S County Road 5 has also experienced 
flooding and bank erosion, with bank erosion occurring most years since the September 2013 flood. 

Reach Description 
City/Town Timnath, Larimer County 
Reach Length 1.9 miles 
Major Bridges Co Rd 5, private bridge 
Major Diversions --- 
Parks, Open Space --- 
Site Specific 
Information --- 

Areas of Interest --- 
Technical Assessment 
Flood and Geomorphic Hazards 

Summary: 13% of the active channel is outside of FEMA 100-year floodplain, located on the eastern bends of the 
reach. There are 2 bridges and more than 10 buildings in the 100-year floodplain. The reach has a moderately low 
social vulnerability. On the upstream portion of the river there are many buildings within the Swets land parcel that 
are within the floodway. The adjacent land parcel (Meininger) also has a building within the floodway. In the middle 
of the reach there are several buildings within the floodway on the Terra Resources Corp land parcel. 

Overall Score: 1.25 
River Assessment 

Summary: Most of land around Reach 2 is used as light agriculture with herbaceous landcover and low 
development. Between Harmony Road and County Road 5 (CR5) the river has active bank erosion along a large 
outside bend in areas without riprap. Large trees appear to have been pulled from the channel and placed on the 
banks. A few riffles exist but pool habitat is lacking. The channel appears to be aggrading and widening. The 
downstream section has had channel improvements work including floodplain benching and habitat boulders and 
appears to be more in a state of dynamic equilibrium. 

Overall Score: 2.5 
Potential Improvement 

Summary: This reach has a notable improvement opportunity via retrofit or replacement of the S Co Rd 5 bridge. 
Overall Score: 3.4 
Sediment Transport Study 

Summary: Reach 2 has a slightly lower capacity (0.41) than its upstream reach (0.57), which leads to a low 
aggradational sediment imbalance. 

Model Output: Aggradational trend, low sediment imbalance 
Overall Score: 1.5 
Watershed Scale Benefit 

Summary: This reach does not present opportunities for significant large-scale benefits; however, there is 
opportunity to improve longitudinal connectivity because the upstream part of Reach 3 is near an equilibrium state 
with good river function.  

Overall Score: 2.0 
Poudre River Trail 

Summary: The Poudre Trail is not located in this area. 
Overall Score: NA 
Overall Score
Prioritization Score: 2.13 Reach Priority: 20 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
17% 65% 5% 4% 6% 3% 

Land Ownership 
Private Property: high # of landowners: 27 Public Land: low 
Large Landowners: Terra Resource, CWH Properties LLC 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Bridge retrofit or replacement (S Co Rd 5 bridge) (5).
• Channel dimension improvement via channel narrowing (14).
• Instream habitat/function improvement via adjustment of existing cross vane structure (3).
• Riparian habitat improvement via increased vegetative diversity (4).

Reach 2 treatments are required mainly in the upstream section of the reach. Here the channel is forced to go 
through the S Co Rd 5 bridge, concentrating flows and causing bank erosion problems for the landowner directly 
upstream on river right and sedimentation issues on the trail at the underpass. Large woody debris or offset rip rap 
could be used on the south river bank to prevent further bank erosion. 

Mid-reach there are several areas where the channel is over-widened, but most of the downstream part of the 
reach appears to be in a state of near-equilibrium with good existing floodplain connection. Harrison properties 
(Terra Resources Corp, Gateway Farms, Poudre Ranch LLC) have completed instream river restoration throughout 
Reach 2, which supports good fish habitat. This restoration work could be improved by adding a riparian buffer 
along the river, and restricting cattle from the new habitat using fencing. Some adjustment to the existing in-
channel habitat features such as the cross vane in the middle of the reach could further benefit aquatic and riparian 
habitat. 
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Figure 6-18: Reach 2 Overview  
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6.4.3 Reach 3: North Greeley No. 2 Ditch 
Reach 3 is impacted by the Greeley No. 2 headgate located at the south end of the reach. The land 
surrounding the river is primarily owned by two landowners, one of which has indicated flooding on their 
property (the north bank of the river). The Greeley No. 2 ditch is able to divert a maximum of 4,003 cfs.  
 

Reach Description 
City/Town Timnath, Larimer County       
Reach Length 1 mile         
Major Bridges ---         
Major Diversions Greeley No. 2      
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: 6% of the active channel is outside of FEMA 100-year floodplain, located on the most eastern part of 
the reach. There is 1 diversion and less than 10 buildings in the 100-year floodplain. The reach has a moderately 
low social vulnerability. 
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 3 is used as disturbed open area with herbaceous landcover and 
low development. The channel here has a well-connected floodplain, consistent pool-riffle sequencing, and 
appears to be in a state of quasi equilibrium. However, the banks are severely trampled by cattle and little to no 
woody species are present. The lower part of Reach 3 is over widened, very depositional, and largely influence by 
the backwater of the Greeley No. 2 diversion. 
 
Overall Score: 2.7           
Potential Improvement 

Summary: This reach has a notable improvement opportunity at the Greeley No. 2 diversion1, but otherwise low 
improvement potential relative to other reaches. 
 
Overall Score: 3.5 
Sediment Transport Study 

Summary: Reach 3 has a lower capacity (0) than its upstream reach (0.4), which leads to a moderate 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, moderate sediment imbalance  

Overall Score: 3.0       
Watershed Scale Benefit 

Summary: Treatments to Reach 3 have strong potential to provide watershed scale benefit. Large-scale 
improvement opportunity is high because significant improvements to the Greeley No.2 diversion structure on the 
downstream end of the reach would greatly influence the Poudre River both upstream and downstream. The 
longitudinal connectivity improvement potential is also high because Reach 2 (upstream) has many areas of well-
functioning river. There are also well functioning areas in Reach 4, located downstream. 
 
Overall Score: 4.5           

Poudre Trail Condition 

Summary: The Poudre Trail is not located in this area.  
Overall Score: NA           
Overall Score 

Prioritization Score: 2.98 Reach Priority: 2 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
2% 34% 49% 4% 5% 5% 

Land Ownership 
Private Property: high # of Landowners: 7 Public Land: none 
Large Landowners: Weiderspon, Kehn 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 
resiliency and fish passage improvements, if reconfiguration not feasible (7). 

• Instream habitat/function improvement (3). 
• Riparian habitat improvement via cattle control and vegetative opportunities (4). 

  
The upstream section of Reach 3 has several areas with good floodplain connection and model results/field 
observations indicate this reach is in a near quasi-equilibrium state. However, there is a lack of vegetation and 
some banks are being consistently trampled due to cattle accessing the river. Most of the land next to the river is 
pasture, likely used for grazing, which makes Reach 3 an ideal setting to establish a riparian buffer along the length 
of the river. The riparian habitat would be improved by planting trees and native vegetation to provide shade along 
the river, which would improve the instream, aquatic habitat. The habitat improvements to Reach 3 would require 
coordination and willingness of landowners. There is great opportunity to enhance function in this section of the 
river by installing a cattle fence or generally limiting livestock access to the river to facilitate reestablishment of 
vegetation on the banks and in the riparian area.   
 
The downstream side of this reach is almost entirely within the backwater created by the Greeley No.2 diversion at 
the bottom of the reach. There is some bank erosion mostly driven by the lack of vegetation on the banks as well 
as the river channel widening in response to the excessive aggradation upstream of the diversion structure. There 
are opportunities to improve this stretch of river with best management practices (BMPs) for diversion operations 
and structure reconfiguration both focused on alleviating some of the backwater effect. However, to significantly 
increase the continuity of water and sediment, the most effective option would be to re-route flow around the 
structure using a split flow channel. If there was a willingness by the New Cache Company, this option is 
recommended to improve fish passage through the structure. The current size of the drop structure makes fish 
passage difficult. Improvement of this structure would connect 10.7 miles of fish habitat upstream (Fossil Creek 
inlet to Greeley No. 2 Ditch) and 3.6 miles of fish passage downstream to the Whitney and Eaton diversion 
structures.  
 
1Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-19: Reach 3 Overview   
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6.4.4 Reach 4: South Greeley No. 2 Ditch 
The upper part of Reach 4 has mining/gravel operations, while the lower portion has somewhat pristine river 
conditions. Changes in the river channel over time have little impact due to the open space in the lower river 
reach.   

Reach Description 
City/Town Timnath, Larimer County 
Reach Length 1.5 miles 
Major Bridges County Rd. 32 
Major Diversions Greeley No. 2 
Parks, Open Space --- 
Site Specific 
Information --- 

Areas of Interest --- 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: 7% of the active channel is outside of FEMA 100-year floodplain. The difference between the active and 
historic channels give evidence for a larger area for potential flooding. There is 1 bridge and less than 10 buildings 
in the 100-year floodplain and historic channel. The reach has a moderately low social vulnerability. 

Overall Score:  1.25 
River Assessment 

Summary: The majority of land around Reach 4 is used as disturbed open area and commercial industry with 
herbaceous landcover and low development. Downstream of New Cache diversion the channel is well connected 
to its floodplain as evidence by the large sediments deposits consisting of cobble to sand. Pool-riffle sequencing is 
occurring and large wood and middle channel bars appear to be creating good aquatic habitat.  

Overall Score: 2.4 
Potential Improvement 

Summary: This reach has notable improvement opportunities at Co Rd 32 bridge and at the South Greeley No. 2 
Ditch, but otherwise has low improvement potential relative to other reaches.
Overall Score: 3.3
Sediment Transport Study 

Summary: Reach 4 has a higher transport capacity than its upstream reach, which leads to a low degradational 
sediment imbalance. 

Model Output: Low sediment transport imbalance
Overall Score: 1.0 
Watershed Scale Benefit 

Summary: Reach 4 has moderate watershed scale benefit opportunity. Treatments in this reach have moderate 
large-scale benefits. The opportunity for improved longitudinal connectivity increases potential watershed scale 
benefits, specifically by connecting the upstream part of Reach 5 (located downstream), which has decent function 
in its current condition.  

Overall Score: 3.5 
Poudre Trail Condition 

Summary: The Poudre Trail is not located in this area. 

Overall Score: NA 
Overall Score
Prioritization Score: 2.28 Reach Priority: 17 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
12% 27% 40% 1% 8% 12% 

Land Ownership 
Private Property: high # of Landowners 15 Public Land: none 
Large Landowners: River Bluffs Ventures 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1).
• Channel planform improvement mid reach (2).
• Bridge replacement (Co Rd 32 bridge) or retrofit with floodplain culverts (5).
• Bridge improvement via stable channel configuration (6).

The upper half of Reach 4 is surrounded by mining operations, which would likely make restoration work difficult. 
However, the lower half of the reach is open space which provides good opportunities for improving the river 
corridor. Most of this land is owned by River Bluffs Ventures.  

The treatments for Reach 4 mostly focus on the historically channelized area in the middle of the reach, which is 
disconnected from its floodplain and straightened. In the middle of the reach, the river could be reconnected with its 
floodplain on the east bank where there is an old river scar indicated by the 1969 channel boundary. Additionally, 
floodplain benching could be used to better connect the river to its historical oxbow bend just north of the County 
Road 32 bridge. Reach 4 could provide a longer segment of quality stream and riparian habitat if a coordinated 
effort is undertaken with the River Bluffs property downstream, in Reach 5. Reach 4 already serves as habitat for a 
bald eagle. This area is a good ‘reference’ for a riparian wetland complex that can be sustained on the Poudre 
River. It is providing sediment storage, aquatic and riparian function, habitat complexity, and plant and animal 
species richness and diversity.   

The Co Rd 32 bridge that is at the downstream end of the reach is undersized, causing significant deposition 
problems directly upstream of the bridge. However, the large depositional area at the downstream end of the reach 
that has formed over many years is one of the highest functioning areas along the Lower Poudre River.  

See Reach 3 (Section 6.4.3) for recommendations on the Greeley No. 2 diversion structure. 
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Figure 6-20. Reach 4 Overview   
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6.4.5 Reach 5: River Bluffs 
This reach is located south of the County Road 32 bridge, with the Highway 392 bridge located toward the 
downstream end of the reach. The reach has Larimer County’s River Bluffs trailhead, which is a popular 
destination with its own Master Plan process. The river channel has been significantly altered within this 
reach from its 1949 channel, most likely to accommodate the Highway 392 bridge. 
 

Reach Description 
City/Town Windsor, Larimer County       
Reach Length 0.9 miles         
Major Bridges Highway 392         
Major Diversions ---         
Parks, Open Space River Bluffs Open Space, Frank SWA     
Site Specific 
Information 

River Bluffs Restoration & Resiliency Plan (2016), River Bluffs Open 
Space Management Plan (2008)   

Areas of Interest CDOT has interest in the Highway 392 bridge 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: 23% of the historic channel is out of FEMA defined floodway. The difference between the active and 
historic channels give evidence for a larger area for potential flooding before Highway 392. There is a bridge, an oil 
structure, and less than 10 buildings in the 100-year floodplain. The reach has a moderately low social vulnerability. 
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 5 is used as intensive agriculture and naturalized open area with 
herbaceous landcover and low development. The upper part of River Bluffs is characterized as a steeper, narrower, 
moderately entrenched channel. Pool-riffle sequencing is present with one section of large wood increasing habitat 
complexity. Large cobble bar formations are present and the channel appears to be aggrading and widening. 
 
Overall Score: 3.2           
Potential Improvement 

Summary: This reach has very high improvement potential relative to other reaches, including potential replacement 
of the Highway 392 bridge. 
 
Overall Score: 5.0 

Sediment Transport Study 

Summary: Reach 5 has a higher transport capacity than its upstream reach, which leads to a moderately low 
degradational sediment imbalance. 
 
Model Output: Degradational trend, moderately low sediment imbalance.  
Overall Score: 2.5        
Watershed Scale Benefit 

Summary: There is moderately high watershed scale benefit for Reach 5 because there is good potential for both 
large-scale benefit and longitudinal connectivity. There is great potential to help the sediment imbalance and 
depositional issues downstream in Reach 6. There are also good functioning sections of river at the downstream 
side of Reach 4 and upstream side of Reach 6 that would be connected if treatments in Reach 5 were 
implemented.    
 

Overall Score: 4.0           
Poudre Trail Condition 

Summary: The trail is completely within the 100-year floodplain, but mostly setback from the river reducing 
geomorphic risk.  
Overall Score: 3.0           
Overall Score 

Prioritization Score: 3.16 Reach Priority: 1 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
39% 25% 4% 18% 4% 9% 

Land Ownership 
Private Property: low # of Landowners: 65 Public Land: high 
Large Landowners: Larimer County, River West 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Channel planform improvement via sinuosity (2). 
• Instream habitat/function improvement (3). 
• Riparian habitat improvement via fencing for livestock control and increased vegetative diversity (4). 
• Bridge replacement (Highway 392 bridge) or retrofit with floodplain culverts (5). 
• Bridge improvement via stable channel configuration (6). 
• Bank improvements (13). 

  
Reach 5 is largely disconnected from its floodplain in most areas and has lost a large amount of river function due 
to anthropogenic influences. The river at the start of the reach is confined on both sides by the trail but immediately 
downstream has room to move. The entire middle section of this reach has been historically channelized, over-
widened, and largely locked in place by berms. There is opportunity in this area to regain function by reconnecting 
the floodplain, narrowing the channel, and reestablishing sinuosity and riparian vegetation to help maintain and 
encourage in-channel flow and habitat complexity and riparian function. Opportunity for improvement is high in this 
reach due to its open space status and little surrounding infrastructure. Cattle fencing to control livestock access 
from an adjacent farm is necessary to protect any improvements. The downstream end of the reach is straight and 
steep, which has led to bank erosion issues downstream at the trail and housing development, but has decent 
existing riparian vegetation and floodplain connection. This section can be greatly improved by increasing 
connection to the existing split flow and overflow channels to increase habitat complexity and reduce stream power. 
Lastly, the improvements in Reach 5 will also reduce reach-scale sediment transport capacity and help reduce 
excessive aggradation problems in Reach 6, located downstream. 
 
The River Bluffs reach has existing plans for channel realignment between County Road 32 and Highway 293 in 
the River Bluffs Restoration and Resiliency Plan (2016). Additional recommendations and concept designs for the 
lower portion of Reach 5 are provided in Section 7.1.1. 
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Figure 6-21. Reach 5 Overview   
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6.4.6 Reach 6: Frank State Wildlife Area 
This reach has a fair amount of space for the river to move between its historical channel and its current 
channel configuration. Currently the Town of Windsor has a management practice of removing sediment 
near the County Road 13 bridge. 
 

Reach Description 
City/Town Windsor, Larimer & Weld County     
Reach Length 1.2 miles         
Major Bridges County Road 13  
Major Diversions ---         
Parks, Open Space Frank State Wildlife Area       
Site Specific 
Information Frank State Phase I ESA (2015)     

Areas of Interest Sandbar at County Road 13       
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: 21% of the historic channel is out of FEMA defined floodway. The difference between the active and 
historic channels give evidence for a larger area for potential flooding downstream of CR 13. There are critical 
facilities, a bridge, an oil structure, and more than 10 buildings in the 100-year floodplain. The reach has a moderately 
low social vulnerability, which increases to moderate north of the channel downstream of CR 13. Windsor has 
maintenance practice of removing the sandbar. The Hall and Lee land parcels on the north side of the river are within 
the floodway and have elevated flooding vulnerability. 
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 6 is used as naturalized open area with herbaceous landcover and 
low development. Upstream of CR13 the channel consists of pool-riffle sequencing with some large wood creating 
pool habitat. Large unvegetated mid-channel and point bars are present. The CR13 bridge appears to collect large 
volumes of sediment upstream and in the river left culvert. 
 
Overall Score: 2.8           
Potential Improvement 
Summary: This reach has a notable improvement opportunity via retrofit or replacement of the CO highway 13 
bridge. 
 
Overall Score: 3.8 
Sediment Transport Study 

Summary: Reach 6 has a lower transport capacity (0.03) than its upstream reach (0.46), which leads to a 
moderately aggradational sediment imbalance. 
 
Model Output: Aggradational trend, moderate sediment imbalance 

Overall Score: 3        
Watershed Scale Benefit 

Summary: There is moderate watershed scale benefit in Reach 6 because there is higher large-scale potential but 
lower longitudinal connectivity opportunity. There is great potential for large scale benefit with significant 
improvement to the Whiney and Eaton diversion structure at the downstream end of the reach. However, the 
reaches upstream and downstream of Reach 6 have lower existing river function and have less opportunity for 
longitudinal connectivity benefits. 

 
Overall Score: 3.5           
Poudre River Trail 

Summary: The Poudre River Trail is mostly (70%) within the 100-year floodplain with some geomorphic risk when 
the trail is located between the River West community and the Poudre River. 
 
Overall Score: 3.0           
Overall Score 
Prioritization Score: 2.89 Reach Priority: 4 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
38% 10% 10% 24% 8% 9% 

Land Ownership 
Private Property: high # of Landowners: 95 Public Land: none 
Large Landowners: United Water & Sanitation, Poudre Pit, Hall  
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Bridge retrofit or replacement (CO Highway 13 bridge) (5). 
• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Channel planform improvement via sinuosity in downstream reaches (2). 
• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 

resiliency and fish passage improvements, if reconfiguration not feasible (7). 
 
The upstream part of Reach 6 has good existing instream habitat and floodplain connection with a large overflow 
channel directly upstream of Highway 13 that helps add habitat complexity. However, there is a significant 
sedimentation problem at the Highway 13 crossing that is mainly due to the over-widened channel configuration 
under the bridge that follows dredging activity. The larger reach-scale sediment imbalance caused by the higher 
capacity Reach 5 upstream compounds the problem. The Highway 13 crossing could be greatly improved by 
designing a compound channel through the bridge that will increase sediment transport continuity. The sediment 
transport model could help support this type of analysis. The river downstream of Highway 13 is historically 
channelized and over-widened, which has significantly reduced riverine function. This could be greatly improved by 
reconnecting the floodplain, narrowing the channel, and reestablishing sinuosity. There is also a large oxbow 
channel on river right that was historically cut-off and presents a great opportunity for restoration activities. This 
oxbow could be reconnected as the main channel to increase sinuosity, but the river could then cause erosion 
issues for the Poudre River Trail, thus it would be most beneficial to reconnect this area with overflow channels and 
utilize the adjacent forest to establish riparian wetland habitat. This approach would purposely push the river to an 
aggradational state at high flows to utilize the area as a sediment trap (normally depositing behind the downstream 
Whitney and Eaton diversion structures), while still providing great riparian and aquatic habitat opportunities. 
 
Additional recommendations and concept designs for Reach 6 are provided in Section 7.1.2. 
 
1Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-22. Reach 6 Overview    
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6.4.7 Reach 7: Whitney Ditch 
Reach 7 has the Whitney diversion ditch and the Eaton diversion ditch within less than 1000 feet of one 
another. The Frank State Wildlife Area ends within the upper half of this reach.   
 

Reach Description 
City/Town Windsor, Weld County       
Reach Length 1 mile         
Major Bridges Poudre River trail crossing Eaton Ditch and Private Bridge 
Major Diversions Whitney, Eaton       
Parks, Open Space Frank State Wildlife Area       
Site Specific 
Information Frank State Phase I ESA (2015)     

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  There are 2 diversions, 2 bridges, 1 oil structure, and less than 10 buildings in the 100-year floodplain. 
The reach has a moderately low social vulnerability with a moderate social vulnerability north of the channel in 
downtown Windsor. The difference between the active and historical river shows there is a high potential for 
geomorphic change in this reach. 
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 7 is used as naturalized open area with herbaceous landcover and 
low development. Downstream of the Eaton Diversion the channel is relatively narrow and steeper profile with 
some pool-riffle sequencing. The Poudre River Trail bridge appears to be creating a slight constriction resulting in a 
large bar formation upstream. 
 
Overall Score: 2.8           
Potential Improvement 

Summary: This reach has low improvement potential relative to other reaches. 
Overall Score: 2.5 

Sediment Transport Study 

Summary: Reach 7 has a higher transport capacity (0.24) than its upstream reach (0.03), which leads to a 
moderately low degradational sediment imbalance. 
 
Model Output: Degradational trend, moderately low sediment imbalance. 
Overall Score: 2.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit for Reach 7. Implementing treatments in the reach does not 
provide significant opportunity for large-scale benefit. There is some opportunity to connect functioning river 
sections on the downstream side (in Reach 8), but little opportunity upstream in Reach 6. 
 
Overall Score: 1.5           
Poudre River Trail 

Summary: Reach 7 has some flood vulnerability as 50% of the trail is within the 100-year floodplain. However, the 
trail is not within the historical river channel. 
 

Overall Score: 2.0           
Overall Score 

Prioritization Score: 2.02 Reach Priority: 22 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
24% 23% 13% 17% 10% 12% 

Land Ownership 
Private Property: high # of Landowners: 20 Public Land: low 
Large Landowners: Raindance Aquatic Investments, Stanley 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Channel dimension improvement via channel narrowing (14). 
• Offset protection via levee setback (9). 
• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 

resiliency and fish passage improvements, if reconfiguration not feasible (7). 
 
Potential treatment opportunities focus on the upstream half of Reach 7. A Fish Passage Improvement Feasibility 
Study was completed for the Whitney and Eaton Ditches, prepared for by the Town of Windsor. The report provides 
one or two alternative designs for both existing diversion structures. Diversion reconfiguration is recommended for 
Reach 7.  
 
Much of Reach 7 is cut off from its floodplain in part by berms protecting storage ponds and agricultural fields. 
There are several areas that are over-widened and confined by levees that could be improved by re-connecting the 
floodplain, offsetting levees, and narrowing the channel in sections to help maintain in-channel habitat features. 
Setting back the berms would help the river access more floodplain. There is also good opportunity to encourage 
connection to the overflow channel on river right on the downstream part of the reach. Similar to Reach 6, there is a 
cutoff oxbow that fills with backwater. Floodplain benching could help reconnect this habitat with the active river 
channel, much like the concept designs for Reach 6. 
   
1Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-23. Reach 7 Overview  
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6.4.8 Reach 8: Eastman Park 
Reach 8 has significant amounts of public lands including Eastman Park, Poudre Pooch Park, and Oxbow 
Disc Golf Course. There was a recent (2016) master plan completed for Eastman Park.  
 

Reach Description 
City/Town Windsor, Weld County       
Reach Length 2 miles         
Major Bridges Poudre River Trail bridge       
Major Diversions ---         
Parks, Open Space Poudre Pooch Park, Eastman Park, Oxbow Disc Golf   
Site Specific 
Information Eastman Park South Master Plan (2016)     

Areas of Interest Windsor removes sediment from island to increase flow. 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historic channel and current active channel are generally consistent. There is 1 bridge, 1 oil 
structure, and more than 10 buildings in the 100-year floodplain. The reach has overall moderately low social 
vulnerability, with slightly higher vulnerability on the north side of the channel in downtown Windsor. On the north 
side of the river, there is 1 building in the floodway on the Feck land parcel. On the south side of the river, there are 
2 buildings in floodway at the Hettinger property and a small shed within the floodway on the Poudre Heights 
Master Association land parcel. On the Yastrow land parcel there are several buildings and an oil and gas pad 
located in the floodway.  
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 8 is used as naturalized open area with herbaceous landcover and 
low development. The upstream section of this reach has abundant large woody material that has fallen into the 
channel since 2013. The wood is causing increased bank erosion and localized aggradation. However, it is providing 
an excellent diversity of aquatic habitat. 
 
Overall Score: 2.8           
Potential Improvement 

Summary: This reach has some improvement opportunity, primarily through floodplain connection opportunities. 
 
Overall Score: 2.8 

Sediment Transport Study 

Summary: Reach 8 has a lower transport capacity (0.03) than its upstream reach (0.24), which leads to a 
moderately low aggradational sediment imbalance. 
 
Model Output: Aggradational trend, moderately low sediment imbalance. 
Overall Score: 2.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 8.  There is some large-scale benefit opportunity 
because this is one of the longest reaches in the project extent, but there are no significant opportunities for 
longitudinal connection of good functioning river sections upstream or downstream. 
 
Overall Score: 1.5           

Poudre River Trail 

Summary: Most of the trail (95%) is in the 100-year floodplain and 7% is in the historic river channel when the trail 
crosses the Poudre River at Eastman Park. 
 
Overall Score: 3.0           
Overall Score 

Prioritization Score: 2.23 Reach Priority: 18 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
43% 23% 8% 6% 12% 7% 

Land Ownership 
Private Property: high # of Landowners: 125 Public Land: low 
Large Landowners: Town of Windsor, Yastrow 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Channel dimension improvement via channel narrowing (14). 
• Overflow channel network in downstream section of reach (12). 

  
Reach 8 overall is disconnected from its floodplain and over-widened in many areas. This is specifically true in the 
upstream section of the reach and at the end of the reach. The upstream section has areas of good functioning in-
stream habitat mostly due to existing wood jams, but the channel has been disconnected from the old-growth 
riparian forest.  
 
The middle section of the reach near the development has some areas that have good floodplain connection and 
split flow channels with a connected riparian area. However, the downstream end of the reach returns to having 
many areas that are over-widened and confined by levees. Floodplain re-connection could greatly help restore 
riparian function throughout Reach 8, and would specifically be beneficial in the upper and lower sections of the 
reach.   
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Figure 6-24. Reach 8 Overview  
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6.4.9 Reach 9: Pelican Lakes 
Reach 9 is dominated by the Water Valley community which stretches from 7th street to Highway 257. The 
land adjacent to the Poudre River is part of the Pelican Lakes golf course, while the remaining land consists 
of lakes and homes which comprise the Water Valley community. 

Reach Description 
City/Town Windsor, Weld County       
Reach Length 1.9 miles         
Major Bridges Weld County Rd 17 (7th St.), 4 golf course bridges, Train tracks   
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historic channel leaves the FEMA 100-year floodplain. In this lake area, the difference between the 
active and historic channels give evidence for a larger area for potential flooding. There are 6 bridges in the 100-year 
floodplain, including pedestrian golf course bridges, a county road, and train tracks. The reach has a low social 
vulnerability score. 
 
Overall Score: 1.13           
River Assessment 

Summary: The river through Water Valley was historically channelized and for the most part is moderately 
entrenched with armored banks in bends. Habitat complexity increases in areas with bank erosion and localized 
aggradation. 
 
Overall Score: 3.3           
Potential Improvement 

Summary: This reach has some improvement opportunity through floodplain connection and sediment transport 
improvement opportunities. 
Overall Score: 1.8 

Sediment Transport Study 

Summary: Reach 9 has a higher transport capacity (0.72) than its upstream reach (0.03), which leads to a 
moderately high degradational sediment imbalance. 
 
Model Output: Degradational trend, moderately high sediment imbalance. 
Overall Score: 4.0        
Watershed Scale Benefit 

Summary: Reach 9 has moderate watershed scale benefit opportunity. There is moderate large-scale benefit 
because this reach is highly confined and influences the sediment transport balance downstream and there are 
water quality implications due to the proximity of the golf course to the river. There is also moderate longitudinal 
connectivity potential with Reach 8, located upstream. 
 
Overall Score: 3.0           
Poudre River Trail 

Summary: Most of the trail is outside of the 100-year floodplain and set back from the historical river channel, 
which results in low vulnerability. 
 
Overall Score: 1.0           
Overall Score 

Prioritization Score: 2.37 Reach Priority: 16 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
59% 10% 3% 0% 6% 22% 

Land Ownership 
Private Property: high # of Landowners: 162 Public Land: none 
Large Landowners: Pelican Lakes Golf Course, Poudre Tech Metropolitan District 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Sediment transport improvement (15). 

  
Reach 9 is highly controlled by anthropogenic influences throughout the reach due to the golf course and reservoirs 
that line both sides of the channel. These influences confine the river channel and greatly increase high flow 
stream power. Any extra land that could be used to re-connect the floodplain through this reach could greatly help 
dissipate flood flow energy, increase overall riparian function, and bring the sediment transport balance closer to 
equilibrium. There are several existing pockets of riparian area along this reach that could be expanded upon to 
increase riparian function and serve as sediment storage zones that would help decrease the sediment transport 
imbalance. Increased riparian area would also help filter excessive nutrients that run-off from golf course fertilizers 
that can affect water quality. 
 

 
 



 
Lower Poudre River Recovery and Resilience Master Plan 

Page 65 Section 6.0: Reach Prioritization and Resilient Strategies 
 

 
Figure 6-25. Reach 9 Overview  
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6.4.10 Reach 10: Kodak Watchable Wildlife Area 
Reach 10 is a favorite for bird watchers. The Poudre Trail follows the river closely and has natural habitat 
surrounded by agricultural land. The river channel was adjusted at some point likely to help protect the 
Windsor WWTP downstream.   

Reach Description 
City/Town Windsor, Weld County       
Reach Length 1 mile         
Major Bridges Hwy 257, WWTP culvert/bridge   
Major Diversions ---         
Parks, Open Space Kodak Watchable Wildlife Area     
Site Specific Information ---         
Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: There are 2 bridges and 2 oil structures in the 100-year floodplain. The reach has low social vulnerability. 
The difference between the active and historical channels show there is a high potential for geomorphic change 
within this reach and downstream reaches. There is an existing flood channel which bypasses the main river channel 
at the downstream end of Reach 10.  
Overall Score:  1.13           
River Assessment 

Summary: The majority of land around Reach 10 is used as naturalized open area with herbaceous landcover and 
low development. Directly downstream of Water Valley the channel was historically channelized and appears over-
widened at times. Farther downstream large point bars and pool-riffle sequencing become more pronounced as the 
channel becomes more sinuous. The channel appears to be aggrading and widening here. 
Overall Score: 2.6           
Potential Improvement 

Summary: This reach has good improvement opportunities to “make room for the river” and sediment transport 
improvement opportunities. 
Overall Score: 3.6 

Sediment Transport Study 

Summary: Reach 10 has a lower transport capacity (0.23) than its upstream reach (0.72), which leads to a 
moderate aggradational sediment imbalance.  
Model Output: Aggradational trend, moderate sediment imbalance. 
Overall Score: 3.0        
Watershed Scale Benefit 

Summary: There is moderate watershed scale benefit opportunity in Reach 10 mostly due to a moderately high 
large-scale benefit potential but less longitudinal connectivity opportunity.  There is high large-scale benefit 
opportunity with significant improvements to the very under-sized culvert at the end of the reach, because it is the 
largest constriction on the river flow in the Lower Poudre River project extent.  
Overall Score: 3.0           
Poudre Trail Condition 

Summary: Most of the trail (80%) is in the 100-year flood and 44% of the trail is in the historic river channel. 
Specific geomorphic hazards exist where the trail follows the outside river bend at the Kodak Watchable Wildlife 
area and as it crosses behind the Windsor WWTP.  
Overall Score: 4.0 
Overall Score 

Prioritization Score: 2.89 Reach Priority: 3 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
8% 57% 15% 2% 13% 5% 

Land Ownership 
Private Property: high # of Landowners: 5 Public Land: none 
Large Landowners: Broe Land Acquisitions II LLC, Carestream Health Inc 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Trail relocation to move the trail off the river, reduce armoring (11). 
• Channel planform improvements (2). 
• Sediment transport and instream habitat/function improvement by restoring pool-riffle sequencing (15). 
• Culvert replacement— replace undersized culvert, maintain overflow channel (8). 

Reach 10 is generally disconnected from its floodplain and over-widened except at the downstream end of the 
reach where the river is constricted through a very undersized culvert. There is an existing large overflow channel 
at the end of the reach (upstream of the culvert) on river left that routes flood flows around the Windsor Wastewater 
Treatment Plant. This helps relieve pressure from the undersized culvert during high flows, but the river is too 
constricted at the structure, causing accelerated flow and subsequent erosion issues downstream. This reach could 
be greatly improved by replacing this culvert with a larger capacity structure and compound channel configuration 
through the structure to allow for more natural flow conditions (Figure 6-26). 
 
Much of the Poudre River Trail in Reach 10 follows the river closely, which provides scenic views of the river in the 
Kodak Watchable Wildlife Area. However, the portions of the trail closest to the river should be set back further 
from the river to reduce the risk of undercutting from bank erosion. The close proximity of the trail on river left 
constrains channel migration and increases risk of trail damage. Pulling the existing trail back further from the river 
channel would greatly help decrease risk to the trail and provide opportunity to reestablish a riparian area. Dirt foot 
paths can be used to allow closer access to the river for pedestrians. These recommendations are similar to those 
provided in the concept designs for Reach 17 (Figure 7-12).  
 
There are also opportunities on river right to reconnect the floodplain and possibly realign the channel to regain 
sinuosity, narrow the active channel, and reestablish pool-riffle sequencing, which would greatly increase river 
function.   

 

 
Figure 6-26: Culvert at Windsor WWTP Road   
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Figure 6-27. Reach 10 Overview   
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6.4.11 Reach 11: Windsor WWTP 
The Poudre River travels under the road to the WWTP through a narrow box culvert, which restricts the form 
and function of the river. Much of the river in this reach has high bluffs on the south bank, restricting 
movement to the south. 
 

Reach Description 
City/Town Windsor, Weld County       
Reach Length 0.9 miles         
Major Bridges WWTP culvert/bridge       
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  There are critical facilities, a bridge, and less than 10 buildings in the 100-year floodplain. The reach has 
low social vulnerability. There is an existing flood channel which bypasses the main river channel on the north side 
of the Windsor WWTP. The Windsor WWTP is within the floodway and as a critical facility is especially vulnerable to 
flooding. 
 
Overall Score: 1.13           
River Assessment 

Summary: The majority of land around Reach 11 is used as naturalized open area and intensive agriculture with 
herbaceous landcover and low development. Downstream of the culvert the channel narrows and steepens. Bank 
erosion in bends and around large woody material is creating localized aggradation. The channel is actively 
degrading but the large woody material is helping create pool habitat and the more sinuous path is creating pool-riffle 
sequencing. 
 
Overall Score: 3.2           
Potential Improvement 

Summary: This reach has good improvement opportunity through floodplain connection.  
Overall Score: 2.1 

Sediment Transport Study 

Summary: Reach 11 has a lower transport capacity (0.04) than its upstream reach (0.23), which leads to a low 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit opportunity in Reach 11, because there is no significant large-
scale influence potential and there is little opportunity to connect well-functioning sections of river upstream and 
downstream of the reach. 
Overall Score: 2.0           
Poudre River Trail  

Summary: The trail does not travel along the active river channel in this reach. Instead it travels with the flood 
overflow on the north side of the Windsor WWTP. 100% of the trail is in the FEMA 100-year floodplain. 

Overall Score: 3.0           
Overall Score 
Prioritization Score: 2.07 Reach Priority: 21 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
4% 31% 12% 43% 6% 5% 

Land Ownership 
Private Property: Moderate # of Landowners: 6 Public Land: Moderate 

Large Landowners:  Town of Windsor, Shur View Ltd Partnership, Broe Land Acquisitions Ii LLC, Carestream 
Health Inc. 

Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Trail relocation to move the trail off the river, reduce armoring (11). 

  
Reach 11 is disconnected from its floodplain and lacks riparian function. The reach starts with a very straight 
section that has caused erosion problems downstream. This is highly influenced by flow being accelerated through 
the under-sized culvert at the upstream end of the reach (See Section 6.4.10).  
 
Most of the river in Reach 11 is bounded by steep bluffs on river right and the Windsor WWTP on river left. The 
reach has lower capacity. There are some good areas of in-channel habitat mostly due to existing wood jams, but 
the riparian area could be greatly improved with floodplain reconnection specifically on river left.  Some of the lack 
of riparian area on river right is naturally lacking due to the constraints of the bedrock.   
 
There are opportunities to connect the river channel to the floodplain near the downstream end of the reach. This 
would help to alleviate bank erosion and/or armoring adjacent to the Poudre River Trail. The trail adjacent to the 
river should be converted to a dirt path to reduce infrastructure risk, while still providing scenic river viewing (see 
Figure 6-28). 

 

 
Figure 6-28: Reach 11 Poudre Trail Vulnerability    
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Figure 6-29. Reach 11 Overview    
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6.4.12 Reach 12: Broe Bluffs 
Reach 12 meandering stretch of river characterized by the bluffs on the south side and agricultural or grazing 
land on the north side of the river. The Poudre River Trail closely follows the river for much of the reach. 
 

Reach Description 
City/Town Windsor, Weld County       
Reach Length 1.9 miles         
Major Bridges Poudre River Trail Bridge  
Major Diversions Jones Ditch         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest Poudre River Trail erosion 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historic channel leaves floodway but generally consistent with the active channel. This reach also 
includes an extended FEMA floodplain to the north due to the confluence of the Consolidated Law Ditch which has 
more critical facilities. There are 2 oil structures, 1 bridge, and less than 10 buildings in the 100-year floodplain of 
the Poudre River. There are 4 buildings within the floodway on the north side of the river on the Blanks land parcel. 
The reach has low social vulnerability. 
Overall Score: 1.13           
River Assessment 

Summary: The majority of land around Reach 12 is used as naturalized open area with herbaceous landcover and 
low development. Downstream of the Windsor Wastewater Treatment Plant, the channel is mostly over-widened 
with homogeneous glide/run habitat. Bedrock outcrops farther downstream could be holding the flatter slope 
through this part. 
Overall Score: 2.7           
Potential Improvement 

Summary: This reach has some improvement opportunities, including to “make room for the river”, but existing 
constraints limit the overall potential improvement. 
Overall Score: 3.6 

Sediment Transport Study 

Summary: Reach 12 has a higher transport capacity (0.08) than its upstream reach (0.04), which leads to a low 
degradational sediment imbalance. 
Model Output: Degradational trend, low sediment transport imbalance.   
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is moderate watershed scale benefit opportunity for Reach 12 mostly due to a high potential for 
large-scale benefit, but less opportunity for longitudinal connectivity. There is good large-scale benefit opportunity 
because the Jones diversion structure on the downstream side of the reach has great potential to be improved to 
provide better water continuity and possibly fish passage.  
Overall Score: 2.5           
Poudre Trail Condition 

Summary: Reach 12 has two sections of the trail that are marked as ‘priority’ trail due to trail erosion. In a third 
location, the trail has already been moved away from the river due to erosion. The trail is completely in the 100-
year floodplain with 33% of the trail also in the historical river channel.  
Overall Score: 5.0           

Overall Score 

Prioritization Score: 2.65 Reach Priority: 10 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
3% 38% 18% 32% 7% 3% 

Land Ownership 
Private Property: high # of Landowners: 9 Public Land: none 
Large Landowners:  Broe Land Acquisitions II LLC 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Trail relocation to move the trail off the river, reduce armoring (11). 
• Channel dimension improvements via channel narrowing (14). 
• Instream habitat/function improvement (3). 
• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 

resiliency and fish passage improvements, if reconfiguration not feasible (7). 
Reach 12 is largely disconnected from its floodplain and has several areas that are over-widened.  The reach is 
also highly confined by the Poudre River Trail on river left (see Figure 6-30). Most of the Poudre River Trail in 
Reach 12 follows the river closely leaving it vulnerable to undercutting from bank erosion. The reach has a naturally 
flatter slope, most likely influenced by bedrock, so it will continue to migrate especially when not confined by the 
bluffs. The upstream section of the reach that has eroded into the trail provides a good example of this process. 
The most sustainable treatments for this reach would pull the trail away from the river channel as much as 
possible. Dirt trails are a better option to use near the river, allowing river viewing without infrastructure risk. There 
are similar recommendations for the Poudre River Trail in the Reach 13 concept designs. Refer to Section 7.1.3 for 
further information on the Poudre River Trail. 
 
There are also opportunities to reconnect floodplain, create overflow channels, and initiate riparian wetland habitat 
on the inside of the meander bends in the reach to reduce erosive power on the bank near the trail and provide 
sediment storage before the Jones diversion structure. Refer to Section 6.4.13 for recommendations on the Jones 
Diversion structure. 
 
1 Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 

 

 
Figure 6-30: Poudre Trail Vulnerability   
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Figure 6-31. Reach 12 Overview    
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6.4.13 Reach 13: Broe-Marietta-Orr 
Reach 13 has the Jones diversion ditch at the upstream end of the reach. The land surrounding the river is 
used primarily for agricultural and grazing. 

Reach Description 
City/Town Windsor/Greeley, Weld County 
Reach Length 1.2 miles 
Major Bridges 95th Ave (CO 25) 
Major Diversions Jones Ditch 
Parks, Open Space --- 
Site Specific 
Information --- 

Areas of Interest --- 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  This reach also includes an extended 100-year FEMA floodplain to the north. There is a diversion, 1 
bridge, and an oil structure in the 100-year floodplain. The reach has a moderately low social vulnerability. 
Overall Score: 1.25  
River Assessment 

Summary: The majority of land around Reach 13 is used as disturbed open area and naturalized open area with 
herbaceous landcover and low development. The channel here is aggrading and widening with large bar 
formations. The floodplain is well connected in most areas possibly indicating the channel is heading towards a 
new quasi equilibrium. 
Overall Score: 2.8 
Potential Improvement 

Summary: This reach has some improvement opportunities, including to “make room for the river”, but existing 
constraints limit the overall potential improvement.
Overall Score: 3.8
Sediment Transport Study 

Summary: Reach 13 has a higher transport capacity (0.19) than its upstream reach (0.08), which leads to a low 
degradational sediment imbalance. 
Model Output: Degradational trend, low sediment imbalance. 
Overall Score: 1.0 
Watershed Scale Benefit 

Summary: Reach 13 has moderate watershed scale benefit opportunity. There is moderate potential for large-scale 
benefit because this reach provides a lot of space to develop a well-functioning river section and provide sediment 
storage area, and there is also good opportunity to connect well-functioning sections of Reach 14 downstream. 
Overall Score: 3.0 
Poudre River Trail 

Summary: Downstream of the Jones diversion structure, the trail is on the outside bend of the Poudre River, and 
has been marked as a ‘priority’ section of trail. 63% of the trail is in the 100-year floodplain, but only 10% is in the 
historical river channel as much of the trail has been set back from the river.  
Overall Score: 3.0 
Overall Score 
Prioritization Score: 2.47 Reach Priority: 12 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
3% 46% 23% 14% 9% 3% 

Land Ownership 
Private Property: high # of Landowners: 3 Public Land: none 
Large Landowners: Broe, Orr, Martin Marietta 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1).
• Trail relocation to move the trail off of the river, reduce armoring (11).
• Channel planform improvements (2).
• Channel dimension improvements via channel narrowing (14).
• Riparian habitat improvement via fencing for cattle control (4).
• Bridge improvement via stable channel configuration and floodplain culverts (6).

Reach 13 has great opportunity to benefit from the potential treatments because it has fewer constraints than most 
other reaches in the project extent. However, the upstream side of this reach is still very confined by the Poudre 
River Trail on river right and a road on river left. This could be greatly improved by pulling the trail back to the 
existing road on river right and re-joining the existing trail alignment further downstream where the trail is already 
offset from the channel. This would also provide opportunities to re-connect the floodplain on river right and 
possible create flow paths to the existing oxbow depressions to be utilized as a riparian wetland area. This would 
not only greatly increase riparian habitat function and provide sediment storage but also present a unique 
opportunity to have the Poudre River Trail near a wetland area with little risk of flood damage. Furthermore, dirt 
trails could diverge from the main trail to provide access to the river with greatly decreased infrastructure risk.  
Lastly, more opportunity exists on river left in the middle of the reach to reconnect floodplain and encourage 
wetland habitat, but this would have to be coupled with cattle fencing for the farm on river left.     

The Jones Diversion structure has high potential for reconfiguration based on the spilt flow channel that already 
exists on the Poudre River at this location. The secondary channel could provide fish passage around the diversion 
structure as shown in Figure 6-32. The concept designs for Reach 13 and additional recommendations are 
provided in Section 7.1.3.     

Figure 6-32: Jones Diversion Structure  
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Figure 6-33. Reach 13 Overview    
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6.4.14 Reach 14: Poudre Learning Center 
Reach 14 is characterized by a fairly channelized stretch of river, with storage reservoirs to the south and 
mining operations to the north. Central Colorado Water Conservancy District (CCWCD) has noted that the 
storage ponds experience bank erosion during high flow events. The sediment transport model indicates the 
reach tends toward high degradation.  
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.5 miles         
Major Bridges 95th Ave (CO 25), 83rd Ave 
Major Diversions ---         
Parks, Open Space Poudre Learning Center       
Site Specific 
Information 

Central Colorado Water Conservancy District (CCWCD) has plans for improvement and 
stabilization of levees on the south side of the river to better project the storage ponds. 

Areas of Interest        
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: 15% of the historic channel is out of the FEMA 100-year floodplain, located in the eastern part of the 
reach. The historic channel is generally consistent with the 2015 active channel, except for a change in sinuosity. 
There are critical facilities, an oil structure, 2 bridges, and less than 10 buildings in the 100-year floodplain. The 
reach has a moderately low social vulnerability. 
 
Overall Score: 1.25           
River Assessment 

Summary: The majority of land around Reach 14 is used as commercial industrial and naturalized open area with 
herbaceous and lentic open water landcover and low development. The river was historically channelized through 
most of the reach. Areas are still aggrading and widening but other areas seem to be heading towards a new quasi 
equilibrium where new low connected floodplain benches are within the old terraces. Pool-riffle sequencing is 
abundant here and the resulting habitat is extremely diverse. 
 
Overall Score: 2.8           
Potential Improvement 

Summary: This reach has some improvement opportunities, including to “make room for the river”, but existing 
constraints limit the overall potential improvement. 
Overall Score: 2.7 

Sediment Transport Study 

Summary: Reach 14 has a much higher transport capacity (1.2) than its upstream reach (0.19), which leads to a 
high degradational sediment imbalance. 
 
Model Output: Degradational trend, high sediment transport imbalance. 
Overall Score: 5.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit opportunity for Reach 14. There are few opportunities to connect 
existing sections of the well-functioning river but some potential to influence the larger scale sediment balance 
because this reach was calculated to have the highest capacity by the sediment transport model. 
 
Overall Score: 2.0           

Poudre River Trail 

Summary: The trail does not follow the river and is mostly out of the 100-year floodplain. The trail vulnerability is 
low in Reach 14. 
 
Overall Score: 1.0           
Overall Score 
Prioritization Score: 2.46 Reach Priority: 14 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
11% 37% 10% 8% 5% 30% 

Land Ownership 
Private Property: high # of Landowners: 7 Public Land: low 
Large Landowners: Orr, Hall, Martin Marietta 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Offset protection via levee setback (9). 
• Bridge improvement via stable channel configuration and floodplain culverts (6). 

 
Reach 14 is overall very confined and has been historically channelized due to gravel mining practices on both 
sides of the channel. This has led to the reach having very high transport capacity that tends toward degradation 
and exacerbates deposition issues at the Greeley No.3 diversion structure downstream in Reach 15. However, 
despite the constraints, there are many sections of good functioning aquatic habitat and riparian area. This is 
because the reach has enough capacity to maintain bedforms and in-channel habitat features during normal flow 
years. Additionally, the levees are offset enough to allow the river to move slightly and have some riparian function. 
The average width of the active river channel in this reach is 161 feet, which is wider than the urban reaches further 
downstream and likely helps the river function properly. Therefore, this reach is a good ‘reference’ to understand 
how other reaches on the Lower Poudre River with similar constraints can be improved to provide some function.  
This reach could be further improved by offsetting levees more to allow the river to migrate and establish larger 
riparian areas to provide sediment storage. See the concept designs for Reach 22 (Section 7.1.6) for more 
information on offsetting levees. The CCWCD has engineering plans for stabilizing their storage ponds on the 
south bank (river right) of the Poudre River. 
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Figure 6-34. Reach 14 Overview   
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6.4.15 Reach 15: Signature Bluffs West 
Reach 15 starts at the 83rd Avenue bridge, which was noted to act as a bottleneck, possibly being undersized. 
The Poudre River Ranch community and the Poudre River Trail are in close proximity to the active river 
channel in this reach.  
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.1 miles         
Major Bridges 83rd Ave         
Major Diversions Greeley No. 3         
Parks, Open Space ---         
Site Specific 
Information Signature Bluffs Resource Management Plan (2016)   

Areas of Interest The Poudre Trail “Narrows”, Reach 15 is a general area of concern 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  There are critical facilities, a diversion, and a bridge in the 100-year floodplain. There is a residential 
development south of the reach, outside of the 100-year floodplain. The difference between the active and historic 
channels shows how the river bend is migrating over time. The reach has low social vulnerability. 
 
Overall Score: 1.0           
River Assessment 

Summary: The majority of land around Reach 15 is used as naturalized open area with herbaceous landcover and 
low development. The river was historically channelized through about half the reach. Overall the channel is over-
widened, especially upstream from the Greeley No.3 diversion dam. A few small pockets of narrow channel with 
riffle formations occur but overall run/glide habitat dominates. The channel is expected to continue to aggrade and 
widen here. 
 
Overall Score: 3.6           
Potential Improvement 

Summary: This reach has good improvement opportunities to “make room for the river” and sediment transport 
improvement opportunities. 
Overall Score: 3.8 

Sediment Transport Study 

Summary: Reach 15 has a lower transport capacity (0.66) than its upstream reach (1.2), which leads to a 
moderately high aggradational sediment imbalance. 
 
Model Output: Aggradational trend, moderately high sediment imbalance. 
Overall Score: 3.5        
Watershed Scale Benefit 

Summary: Reach 15 as moderately high potential for watershed scale benefit. There are good opportunities for 
large-scale benefits with significant improvements to the Greeley No.3 diversion structure at the downstream end of 
the reach. There is also moderate potential for longitudinal connectivity benefits because there are some well-
functioning areas upstream and downstream. 
 
Overall Score: 3.5           
Poudre River Trail 

Summary: Although only 26% of the trail is within the 100-year floodplain and 5% of the trail is within the historical 
river channel, the trail is an area of concern in this reach. Just upstream of Greeley Number 3 ditch, the trail is 
constrained between the Poudre River and the Poudre River Ranch community. This section of the trail is referred 
to as the Narrows and is an area of concern for the City of Greeley. 
 
Overall Score: 1.0           
Overall Score 

Prioritization Score: 2.73 Reach Priority: 8 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
69% 16% 2% 0% 9% 4% 

Land Ownership 
Private Property: high # of Landowners: 150 Public Land: low 
Large Landowners: City of Greeley, Camas Colorado 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement to reconnect disconnected areas (1). 
• Channel planform improvements (2). 
• Sediment transport and instream habitat/function improvement by restoring pool-riffle sequencing (15). 
• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 

resiliency and fish passage improvements, if reconfiguration not feasible (7). 
 
Reach 15 is largely disconnected from its floodplain and over-widened in many areas. The sediment transport 
model shows the reach directly upstream (Reach 14) is one of the highest sediment transport capacity reaches in 
the project extent. This high capacity continues in the upstream part of Reach 15 then becomes slow moving and 
over-widened mid-reach near the Poudre River Trail and residential community. This section could greatly benefit 
from offsetting the levee on river left to reduce large flood valley constrictions, re-connect overflow paths on river 
left to dissipate flood flow energy and create riparian habitat, and encourage channel narrowing with large wood 
structures that can help maintain in-channel habitat features and increase resilience of the existing riprap bank.  
 
Further downstream the channel is disconnected from its floodplain and could be greatly improved by re-
connecting the floodplain on both sides of the channel including establishing overflow channels across the inside of 
the large meander bend approaching the reservoir. This would increase aquatic and riparian function, create a 
sediment storage area at high flow that would normally deposit behind the Greeley no.3 diversion structure, and 
relieve flood flow power on the outside bend approaching the reservoir.  
 
The downstream end of the reach is mostly backwater from the Greeley No.3 diversion structure. However, there 
are erosion issues at the Poudre River Trail on river right area known as “The Narrows.” This is mostly due to the 
large valley constrictions caused by the reservoir levee that directs flow towards this bank during flood events. This 
could be greatly improved by offsetting the levee to smooth the valley pinch point at this location. 
 
Additional recommendations and concept designs for Reach 15 and the Narrows section of the Poudre River Trail 
are provided in Section 7.1.4. 
 
1 Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-35. Reach 15 Overview    
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6.4.16 Reach 16: Signature Bluffs East 
Reach 16 starts at the location of the Greeley Number 3 headgate and then travels around a large bend 
where larger cobbles have been deposited. The historical river channel changed after the 1983 flood event. 
Public observations point out lots of flooding in this reach. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 0.9 miles         
Major Bridges 71st Ave         
Major Diversions Greeley No. 3         
Parks, Open Space Signature Bluffs Natural Area     
Site Specific 
Information Signature Bluffs Resource Management Plan (2016)   

Areas of Interest General reach of concern, possible stabilization work 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The difference between the active and historic channels gives evidence for a larger area for potential 
flooding north of the reach, in agricultural and residential land. There is 1 bridge, an oil structure and less than 10 
buildings in the 100-year floodplain. The reach has low social vulnerability. 
 
Overall Score: 1.0           
River Assessment 

Summary: The majority of land around Reach 16 is used as naturalized open area with herbaceous and forest 
landcover and low development. The upper half of the reach the channel is narrower and steeper with large bar 
formations. Pool-riffle sequencing and large wood are helping create diverse habitat. The channel appears to be 
migrating left in the one large bend as the new deposition continues to grow on the opposite point bar.  
 
Overall Score: 2.5           
Potential Improvement 

Summary: This reach has good sediment transport improvement opportunities, but existing constraints limit the 
overall potential improvement. 
Overall Score: 2.5 

Sediment Transport Study 

Summary: Reach 16 has a lower transport capacity (0.02) than its upstream reach (0.66), which leads to a high 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, high sediment imbalance. 
Overall Score: 4.5        
Watershed Scale Benefit 

Summary: Reach 16 has moderately high watershed scale benefit opportunity mostly due to a high potential for 
large-scale benefit and lesser longitudinal connectivity. There is high potential for large-scale benefit in this reach 
because there are significant flooding issues near 71st Avenue which impact the natural area and landowners 
downstream. 
 
Overall Score: 3.5           
Poudre Trail Condition 

Summary: In reach 16, most of the trail is in the FEMA defined 100-year floodplain, but the trail is also completely 
set back from the river.  
 
Overall Score: 3.0           
Overall Score 

Prioritization Score: 2.83 Reach Priority: 5 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
25% 37% 21% 1% 8% 7% 

Land Ownership 
Private Property: high # of Landowners: 52 Public Land: high 
Large Landowners: City of Greeley, Aggregate Industries 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Channel planform improvements (2). 
• Sediment transport and instream habitat/function improvement by restoring pool-riffle sequencing (15). 
• Bridge improvement via stable channel configuration and floodplain culverts (5, 6). 

 
Reach 16 was one of the highest priority reaches, with an overall rank of 3. However, it was removed from 
consideration for concept designs because of ongoing work by the Army Corps of Engineers in coordination with 
the City of Greeley. Reach 16 has good opportunities for river restoration because of the large amounts of land 
owned by the City of Greeley.  
 
Reach 16 is overall disconnected from its floodplain and has a natural depression near the Signature Bluffs parking 
lot that has frequent flooding issues. Reconnecting the floodplain and re-establishing sinuosity, especially on the 
downstream section of the reach, would greatly improve the aquatic and riparian function and reduce the flooding 
problem near 71st Avenue. However, this is a natural depression that will continue to inundate during larger flood 
events. Therefore, we recommend increasing the size of the floodplain culverts underneath the road at this location 
(71st Avenue) to help drain water. 
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Figure 6-36. Reach 16 Overview   
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6.4.17 Reach 17: Sheep Draw 
Reach 17 begins at the 71st Avenue bridge which has been noted to have sediment accumulating underneath 
and may be unable to transport high flood flows properly. There is one residence between the Poudre River 
and the Greeley Number 3 ditch, which is in the floodway and has experienced significant flooding since the 
2013 flood event. The Poudre River Trail follows the river closely in this reach, and has two sections marked 
as high priority. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.3 miles         
Major Bridges 71st Ave, 59th Ave  
Major Diversions ---         
Parks, Open Space Sheep Draw Natural Area       
Site Specific 
Information Sheep Draw Resource Management Plan (2014)   

Areas of Interest Property in floodway, Sediment build up under bridge  
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historic channel leaves the FEMA defined floodway and is often wider than the active channel. 
There is a bridge, an oil structure, and less than 10 buildings in the 100-year floodplain. There is one building 
located in the floodway. The reach has a low social vulnerability.   
 
Overall Score: 1.0           
River Assessment 

Summary: The majority of land around Reach 17 is used as disturbed open area and naturalized open area with 
herbaceous landcover and low development. The channel here is aggrading and widening which is causing the trail 
to fall in at a few outside bends. Bank erosion is occurring in all outside bends. Pool-riffle sequencing is occurring in 
areas but with large wood appearing to have been removed from the channel the pool-habitat is lacking. 
 
Overall Score: 2.7           
Potential Improvement 

Summary: This reach has good improvement opportunities to “make room for the river” and sediment transport 
improvement opportunities. 
Overall Score: 3.9 

Sediment Transport Study 

Summary: Reach 17 has a lower transport capacity than its upstream reach, which leads to a low aggradational 
sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is moderate watershed scale benefit potential in Reach 17 because there is high large-scale 
potential but lower longitudinal connectivity opportunity. There is high large-scale opportunity because this is one of 
the last reaches before the City of Greeley with good opportunities to significantly increase function and provide 
sediment storage.  
 
Overall Score: 3.0           

Poudre River Trail 

Summary: There are two ‘priority’ areas of the trail in this reach and observations of flooding and trail erosion 
throughout the reach. The trail is completely located in the 100-year floodplain and 43% of the trail also located in 
the historical river channel. 
 
Overall Score: 5.0           
Overall Score 
Prioritization Score: 2.77 Reach Priority: 7 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
11% 18% 49% 11% 7% 4% 

Land Ownership 
Private Property: high # of Landowners: 12 Public Land: high 
Large Landowners: City of Greeley, Goodell 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Overflow channel network in downstream reaches (12). 
• Trail relocation to move the trail further from the river, reduce armoring (11). 
• Channel planform improvements (2). 
• Sediment transport and instream habitat/function improvement by restoring pool-riffle sequencing (15). 
• Bridge improvement via stable channel configuration and floodplain culverts (5, 6). 

 
Reach 17 is a mild slope, low sediment transport capacity reach and the Poudre River Trail closely follows the 
channel on river right for the entire reach. The low capacity in the reach has led to a high aggradational tendency 
that has encouraged channel migration causing bank erosion on outside bends and threatening the Poudre River 
Trail in many areas. The channel migration is a natural response to the low gradient and capacity of the reach and 
will continue to occur. Therefore, the most sustainable solution in this reach would be to move the trail back away 
from the river channel.  For instance, the trail could cross N. 71st Ave. further south at the Signature Bluffs Natural 
Area parking lot and stay offset from the existing trail alignment to give the channel room to migrate without 
threatening infrastructure. In addition, there could be dirt trails in close proximity to the river to provide access while 
reducing infrastructure risk. Furthermore, this reach has very little existing infrastructure besides the Poudre River 
Trail and is one of the last areas that could provide sediment storage before entering the City of Greeley. Thus, it 
would be beneficial to encourage sediment storage on the floodplain during large events by reconnecting the 
floodplain throughout the reach, but specifically on river right. This improvement can be coupled with narrowing the 
active channel using large wood structures to enhance in-channel habitat features during lower flows. Floodplain 
reconnection on river right can promote riparian wetland habitat, which could allow the trail to be close to water 
while still greatly reducing infrastructure risk. Furthermore, re-establishing riparian vegetation specifically on the 
outside meander bends, such as on the downstream section of the reach, would greatly help slow down the 
erosion and bank migration in these areas. Lastly, on a reach scale, the sediment storage provided in this reach 
could help sedimentation problems that are occurring at several large underpasses downstream in the City of 
Greeley. 
 
Additional recommendations and concept designs for Reach 17 are provided in Section 7.1.5. 
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Figure 6-37. Reach 17 Overview   
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6.4.18 Reach 18: Cottonwood Bend West 
Reach 18 starts at the 59th Avenue bridge, which is a known problem area subject to flooding. The reach is 
mostly open land, which limits structural flooding concerns. The surrounding land is primarily owned by the 
City of Greeley.  

Reach Description 
City/Town Greeley, Weld County 
Reach Length 0.8 miles 
Major Bridges 59th Ave 
Major Diversions Boyd-Freeman Ditch (at downstream end of reach), Greeley No. 3 Return 
Parks, Open Space Cottonwood Bend Natural Area 
Site Specific 
Information Cottonwood Bend Resource Management Plan (2016) 

Areas of Interest 59th Ave. bridge is on a list of problem areas 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: There is a diversion, a bridge, 2 oil structures, and less than 10 buildings in the 100-year floodplain. 
The reach has low social vulnerability. The difference between the active and historical channels indicates a higher 
potential for geomorphic change. The City of Greeley should continue to keep structures out of the floodplain in 
Reach 18.   

Overall Score: 1.0 
River Assessment 

Summary: The majority of land around Reach 18 is used as disturbed open area and naturalized open area with 
herbaceous and forest landcover and low development. The channel here has good floodplain connection but 
cattle grazing and trampling is appearing to keep the banks mostly void of woody species. Overall, the channel 
appears mostly over-widened, especially upstream of Boyd Freeman Diversion dam, with homogeneous run/glide 
habitat. 

Overall Score: 2.9 
Potential Improvement 

Summary: This reach has a notable improvement opportunity for diversion reconfiguration1 in addition to good 
improvement potential overall. 

Overall Score: 3.4
Sediment Transport Study 

Summary: Reach 18 has a higher transport capacity (0.03) than its upstream reach (0.001), which leads to a low 
degradational sediment imbalance. 

Model Output: Degradational trend, low sediment transport imbalance 
Overall Score: 1 
Watershed Scale Benefit 

Summary: There is low watershed scale benefit in Reach 18 because there is little longitudinal connectivity 
opportunity but moderate potential for large-scale benefit with significant improvement to the Boyd and Freeman 
diversion structure at the downstream end of the reach. 

Overall Score: 2.5 
Poudre River Trail 

Summary: The trail has a ‘priority’ section near the Greeley Number 2 return structure, where it is closest to the 
river. About half the trail is in the FEMA defined 100-year floodplain and 7% of the trail is in the historical channel. 

Overall Score: 2.0 
Overall Score 
Prioritization Score: 2.13 Reach Priority: 19 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
31% 12% 35% 5% 14% 2% 

Land Ownership 
Private Property: low # of Landowners: 22 Public Land: high 
Large Landowners: City of Greeley 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for
resiliency and fish passage improvements, if reconfiguration not feasible (7). 

• Floodplain connection via earthwork (1).
• Channel planform improvement (2).
• Channel dimension improvement via narrowing (14).
• Sediment transport and instream habitat/function improvement by restoring pool-riffle sequencing (15).

Reach 18 is heavily impacted by human use, with the Boyd-Freeman Ditch at the downstream end of the reach, 
and the Greeley No. 3 Ditch return located about 1,000 feet upstream of it. The Boyd-Freeman diversion structure 
causes a significant backwater effect in Reach 18, which in-turn prevents normal instream habitat function and 
transport of sediment. Additionally, bank erosion is caused by the excessive aggradation in the reach. A split flow 
channel exits at the Boyd-Freeman diversion structure, which may provide an easy path for reconfiguring the flows 
in the channel. Similar to the ideas presented in Section 6.4.13 for the Jones diversion structure, the secondary 
channel could be used to provide fish passage and reduce the backwater effect, while still delivering the full 
allotment of water to the ditch. 

Reach 18 is straight, over-widened, and disconnected from its floodplain for most of the reach. The upper part of 
the reach could be greatly improved with pool-riffle sequencing by allowing the river to migrate, narrowing the 
channel, and reconnecting the floodplain. The channel is also constrained by the Poudre River Trail at the 
downstream side of the reach, which has experienced erosion problems. Without significant changes to the 
diversion structure the most sustainable solution would be to offset the trail from the active channel and re-
establish riparian vegetation that can slow down channel migration. 

1 Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-38. Reach 18 Overview   
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6.4.19 Reach 19: Cottonwood Bend East 
Reach 19 travels around a pond on the Iverson property, which has breached in 2015 and 2016.  
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.6 miles         
Major Bridges Great Western Railway       
Major Diversions Boyd-Freeman Ditch (at upstream end of reach)   
Parks, Open Space Rover Run Dog Park       
Site Specific 
Information Cottonwood Bend Resource Management Plan (2016)   

Areas of Interest Rail bridge may not have scour protection     
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historic channel is generally consistent with the active channel, except for the western portion of 
the reach. There is a bridge, oil structure, and less than 10 buildings in the 100-year floodplain. The reach has low 
social vulnerability and a low amount of assets in the floodplain. 
 
Overall Score: 1.0           
River Assessment 

Summary: The majority of land around Reach 19 is used as naturalized open area with herbaceous landcover and 
low development. The upper half of the reach appears over-widened with homogeneous run/glide habitat. Bar 
formations are present and the channel is expected to continue to aggrade and widen. The downstream half of the 
reach the channel narrows and steepens with some pool-riffle sequencing. Large wood is minimal. The channel is 
expected to continue to aggrade and widen. 
 
Overall Score: 2.6           
Potential Improvement 

Summary: This reach has good improvement opportunities to “make room for the river”. 
Overall Score: 2.2 

Sediment Transport Study 

Summary: Reach 19 has a lower transport capacity (0) than its upstream reach (0.03), which leads to a low 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 19 because there are no significant large-scale 
or longitudinal connectivity opportunities associated with potential treatments in this reach. 
 
 
Overall Score: 1.5           
Poudre River Trail 

Summary: The trail does not follow the river with only 3% of the trail in the historical river channel. About half of the 
trail (43%) is in the FEMA defined 100-year floodplain. Overall the trail in reach 19 has a low vulnerability. 
 

Overall Score: 2.0           
Overall Score 

Prioritization Score: 1.72 Reach Priority: 28 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
7% 36% 37% 3% 13% 3% 

Land Ownership 
Private Property: high # of Landowners: 9 Public Land: high 
Large Landowners: City of Greeley, Iverson 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Overflow channel network in downstream reaches (12). 
• Trail relocation to move the trail off of the river, reduce armoring (11). 
• Channel planform improvements (2). 
• Instream habitat/function improvements (3). 

  
Reach 19 was the lowest ranked project reach (28 of 28) because of low scores for all categories: flood 
vulnerability, potential improvement, sediment transport, watershed scale benefit and Poudre River Trail. Many 
portions of the river channel are incised and cut off from the floodplain. This is in part due to human use along the 
river on the Iverson property. Additionally, the river is constrained by the Boyd-Freeman Ditch on the upstream end 
of the reach and by the Great Western Railway bridge on the downstream end of the reach.  
 
Potential treatments for Reach 19 focus on reconnecting the floodplain and re-establishing sinuosity throughout the 
reach. There is potential and space for re-connection on river left but the channel is highly constrained by the 
reservoir on right river for most of the reach. Re-establishing some sinuosity coupled with channel narrowing in 
some areas could greatly help promote in-channel habitat features and aquatic function. The end of the reach is 
highly confined by the Poudre River trail. Offsetting the trail in this location could greatly decrease geomorphic risk 
and increase room for improved stream function. 
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Figure 6-39. Reach 19 Overview   
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6.4.20 Reach 20: Great Western Railway 
Reach 20 starts at the downstream end of the Great Western Railway bridge. The Poudre River Trail is in 
close proximity to the river and is experiencing undercutting approximately 1,000 feet downstream of the 
bridge. The main river channel was straightened or changed course sometime between 1969 and 1984. The 
south side of the river is dominated by Martin Marietta operations. During flood events the railway acts as a 
levee, transporting water along the south side of the tracks. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.5 miles         
Major Bridges Great Western Railway, 35th Ave 
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest Undercutting of Poudre Trail       
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historical channel is slightly outside of the FEMA 100-year floodplain at the pond located on the 
north river bank. The river meander in this reach was likely straightened or channelized for industrial purposes (see 
Figure 4-22). There is an extended FEMA floodway and floodplain coming from the northwest area of the reach. 
There are 4 oil structures, 2 bridges, and more than 40 buildings in the 100-year floodplain or historical channel 
area. The reach has low social vulnerability. The properties located on the north bank approximately 2,000 feet 
downstream of the Great Western Railway use large amounts of rip-rap to prevent bank erosion. 
 
Overall Score: 1.0           
River Assessment 

Summary: The majority of land around Reach 20 is used as commercial industrial with herbaceous landcover and 
high development. Most of the river here was historically channelized. The channel is narrower and steeper with 
some new floodplain benches developing inside the high terraces. The channel is moderately entrenched through 
this reach with riprap in mot outside bends. Near the County Road 35 bridge the channel widens and the habitat 
becomes a more homogeneous run. 
 
Overall Score: 3.0           
Potential Improvement 

Summary: This reach has some improvement opportunities, including to “make room for the river”, but existing 
constraints limit the overall potential improvement. 
Overall Score: 1.8 

Sediment Transport Study 

Summary: Reach 20 has a higher transport capacity (0.61) than its upstream reach (0), which leads to a moderate 
degradational sediment imbalance. 
 
Model Output: Degradational trend, moderately sediment imbalance. 
Overall Score: 2.5        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 20 because there are no significant large-scale 
or longitudinal connectivity opportunities. 
 

 
Overall Score: 2.0           
Poudre River Trail 

Summary: The trail has one ‘priority’ area, which is being eroded by the Poudre River. The trail is completely in the 
FEMA defined 100-year floodplain and 11% of the trail is within the historical river channel.  
 
Overall Score: 4.0           
Overall Score 

Prioritization Score: 2.38 Reach Priority: 15 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
28% 50% 3% 6% 0% 13% 

Land Ownership 
Private Property: high # of Landowners: 21 Public Land: none 
Large Landowners: Martin Marietta, LG Everist 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Offset protection via levee setback (9). 
• Trail relocation to move the trail off the river, reduce armoring (11). 
• Channel planform improvement (2). 
• Instream habitat/function improvement (3). 

   
The Poudre River in Reach 20 is entrenched and constrained by berms, levees, or elevated banks on both sides of 
the river. The river is also fairly channelized with low sinuosity, having lost a large meander sometime between 
1984 and 1969 (see Figure 4-22 for original channel configuration). 
  
Reach 20 is highly constrained and historically channelized due gravel mining operations for the entire reach. This 
reach could be greatly improved by offsetting the surrounding levees as much as possible to allow the river to re-
establish some sinuosity, floodplain connection, and riparian areas. This would also help dissipate flood flow 
energy and create sediment storage areas to reduce sedimentation problems downstream at underpasses in the 
City of Greeley. The Poudre River Trail lines the river right bank for the entirety of the reach. Offsetting the trail in 
this location could greatly decrease risk and increase room for improved stream function. 
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Figure 6-40. Reach 20 Overview   
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6.4.21 Reach 21: Poudre Ponds 
Reach 21 starts at the 35th Avenue bridge, where the Poudre River travels alongside City of Greeley’s Poudre 
Ponds. The river channel within this reach has seen significant changes over time, with the 1983 flood event 
responsible for the current channel alignment. The south bank has had stabilization and restoration work 
completed and the reach has significant amounts of rip-rap on both banks. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 0.8 miles         
Major Bridges 35th Ave, 25th Ave 
Major Diversions ---         
Parks, Open Space Poudre Ponds Recreational Fishery     
Site Specific 
Information Poudre Ponds Resource Management Plan (2012)   

Areas of Interest    
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The difference between the active and historical channels shows there is a potential for geomorphic 
change at the Poudre Ponds. There are critical facilities, 2 bridges, 2 oil structures and more than 20 buildings in 
the 100-year floodplain. The reach is considered to have the highest social vulnerability of the project area. 
 
Overall Score: 2.0           
River Assessment 

Summary: The majority of land around Reach 21 is used as disturbed open area with herbaceous landcover and 
low development. Most of the river in this reach was historically channelized. The channel is narrower and steeper 
with some new floodplain benching occurring inside the older terrace. Bank erosion is prevalent through the reach 
and mid channel bars are occurring. The channel is expected to continue to aggrade and widen in areas without 
riprap. Pool-riffle sequencing is creating some good habitat. 
 
Overall Score: 2.9           
Potential Improvement 

Summary: This reach has a notable opportunity to realign the river and good improvement opportunities to “make 
room for the river” and sediment transport improvement opportunities. 
Overall Score: 1.9 

Sediment Transport Study 

Summary: Reach 21 has a higher transport (0.72) capacity than its upstream reach (0.61), which leads to a low 
degradational sediment imbalance. 
 
Model Output: Degradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 21 because there are moderate large-scale 
but few longitudinal connectivity opportunities. There is moderate large-scale benefit potential with significant 
improvements to the grade control structure on the downstream side of the reach. 
 
Overall Score: 2.0           
Poudre River Trail 

Summary: The trail is completely in the 100-year floodplain, with half of the trail also being in the historical river 
channel. 
 
Overall Score: 5.0           
Overall Score 

Prioritization Score: 2.47 Reach Priority: 13 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
27% 29% 16% 4% 0% 24% 

Land Ownership 
Private Property: high # of Landowners:66 Public Land:  
Large Landowners: City of Greeley, Cottonwood Land and Farms 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Offset protection via levee setback (9). 
• Channel planform improvements via realignment (2). 
• Sediment transport improvement (15). 

 
Reach 21 has been historically straightened and is highly confined by levees and the Poudre River Trail on river 
right and is disconnected from its floodplain on river left. The alignment of the river channel has been significantly 
altered since the 1950s (see Figure 4-23), which has produced this unnatural state. There are two large existing 
gravel bars on river right that can be utilized to improve riparian function by encouraging connection via overflow 
channels. There are opportunities for floodplain reconnection and riparian vegetation establishment on river left, 
which can greatly increase aquatic and riparian function and help control bank erosion issues which would benefit 
the Poudre Ponds.  
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Figure 6-41.  Reach 21 Overview   
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6.4.22 Reach 22: 25th Avenue 
Reach 22 begins at the 25th Avenue bridge, which is immediately followed by Graham Seep Ditch, draining 
agricultural lands to the north. The reach is dominated by mining activities on both sides of the river.  
 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.2 miles         
Major Bridges 25th Ave, Poudre Trail Bridge     
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The historical channel had larger meanders than its current active channel, was generally wider, and 
was connected to its floodplain. The current river channel is entrenched, narrow and cutoff from its floodplain. 
There are 2 bridges, 4 oil structures, and more than 10 buildings in the 100-year floodplain. The reach has high 
social vulnerability. The Bucklen land parcel has buildings that are within the floodway. 
 
Overall Score: 2.0           
River Assessment 

Summary: The majority of land around Reach 22 is used as commercial industrial with bare ground landcover and 
high development. A side channel draining from agriculture fields is inputting turbid water that clouds the river all 
the way downstream to the confluence with the South Platte. The river in this reach is entrenched and appears 
canal-like with armored banks. Bank erosion is prominent in areas without riprap. The channel appears to be 
degrading more so upstream and aggrading and widening downstream. 
 
Overall Score: 3.1           
Potential Improvement 

Summary: Recommended improvements are to add offset protection (levee offset), improve floodplain 
connections, habitat This reach has some improvement opportunities, including to “make room for the river”, but 
existing constraints limit the overall potential improvement. 
Overall Score: 2.1 

Sediment Transport Study 

Summary: Reach 22 has a lower transport capacity (0.14) than its upstream reach (0.72), which leads to a 
moderate aggradational sediment imbalance. 
 
Model Output: Aggradational trend, moderate sediment imbalance. 
Overall Score: 3.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 22 because there are no significant large-scale 
or longitudinal connectivity opportunities. 
 
Overall Score: 1.5           
Poudre River Trail 

Summary: The trail is completely in the 100-year floodplain, with 73% of the trail also within the historical river 
channel. 
 
Overall Score: 5.0           
Overall Score 

Prioritization Score: 2.78 Reach Priority: 6 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
51% 24% 0% 4% 0% 21% 

Land Ownership 
Private Property: high # of Landowners: 13 Public Land: low 
Large Landowners: Bucklen, Hiner 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Offset protection via levee setback (9). 
• Trail relocation to move the trail off the river, reduce armoring (11). 
• Instream habitat/function improvement (3). 
• Water quality improvement through use of a best management practice (BMP) before Graham Seep Ditch 

enters the Poudre River. 
 
Reach 22 is overall highly entrenched, disconnected from its floodplain, and confined by levees on both sides of 
the channel, all combining to greatly reduce river function over the years. These constraints lead to a frozen state 
during low flows with a lack of habitat features and complexity, as well as greatly increasing flood energy by 
confining flow during large events and adding to the sedimentation problems occurring downstream at crossings, 
such as Highway 85. This reach could be greatly improved by offsetting the levees on both sides of the channel as 
much as possible to give the river room to migrate and re-establish a floodplain and riparian area that could store 
sediment and reduce flood flow stream power. The existing Poudre River trail alignment could be offset with the 
levee on river right and potentially stay on this side of the river, connecting with the trail further downstream near 
Island Grove. This would eliminate the constriction of the pedestrian bridge mid-reach and greatly reduce the 
constriction caused by having a trail on both sides of the river in Reach 23 below. The high capacity during f lood 
events in this reach is further exacerbated by an existing drop structure located just downstream of N. 25 th Ave. at 
the upstream side of Reach 22. This structure is very steep and may become unstable during large flood events, 
but could be greatly improved by replacing it with a series of smaller structures that will decrease grade and 
establish a more stable configuration. These changes would additionally help decrease the backwater effect in the 
upstream Reach 21, reduce flood flow energy, and possibly provide fish passage. Lastly, there is an inlet right 
upstream of this structure on river left that often discharges very turbid flow into the main channel, greatly 
increasing the turbidity downstream all the way to the confluence at certain times of year. Aquatic habitat and water 
quality could be greatly improved if the source of the turbidity is investigated and detention ponds or other BMPs 
were installed on the inlet. 
 
Additional recommendations and concept designs for Reach 22 are provided in Section 7.1.6. 
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Figure 6-42. Reach 22 Overview 
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6.4.23 Reach 23: Island Grove 
Reach 23 is located in downtown Greeley, surrounded by an urban landscape (72% developed land), with 
Island Grove Regional Park on the south side of the Poudre River. The current river channel is similar to the 
historical channel with the exception of a meander over what is now a storage pond on the upstream end of 
the reach. Much of the land surrounding the river is owned by City of Greeley, Weld County, and the Central 
Colorado Water Conservancy District (CCWCD). 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1 mile         
Major Bridges Poudre Trail bridge, 11th Ave, 8th Ave, Railroad bridge   
Major Diversions ---         
Parks, Open Space Island Grove Park       
Site Specific 
Information Island Grove Master Plan (2016)     

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  The active and historic channel are generally consistent. There are multiple critical facilities, 4 bridges, 
an oil structure, and more than 270 buildings in the 100-year floodplain. The reach has high social vulnerability. 
Due to the large amount of assets within the reach, this is the highest rated reach for the flood and geomorphic 
vulnerabilities. The Island Grove Park has several buildings that are within the floodway. The River Park Mobile 
Park has elevated flood vulnerability as it is located completely within the floodway. There are several other land 
parcels (and structures) within the floodway between 11th Avenue and US 85 Business on the south side of the 
river. 
 
Overall Score: 5.0           
River Assessment 

Summary: The majority of land around Reach 23 is used as commercial industrial with herbaceous and bare ground 
landcover and high development. All of this reach has been historically channelized and appears more canal-like in 
areas with high riprapped banks in outside bends. Downstream of Highway 85 Business the river is over-widened 
with large depositional bars. 
 
Overall Score: 3.3           
Potential Improvement 

Summary: This reach has some improvement opportunities, including to “make room for the river”, but existing 
constraints limit the overall potential improvement. 
Overall Score: 1.6 

Sediment Transport Study 

Summary: Reach 23 has a lower transport capacity (0.03) than its upstream reach (0.14), which leads to a low 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 23 because there are no significant large-
scale or longitudinal connectivity opportunities.  

 
Overall Score: 1.0  Overall Score: 1.6 
Poudre River Trail 

Summary: The trail is completely in the 100-year floodplain, with a third of the trail also within the historical river 
channel. 
 
Overall Score: 4.0           
Overall Score 

Prioritization Score: 2.65 Reach Priority: 9 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
72% 10% 0% 6% 2% 11% 

Land Ownership 
Private Property: low # of Landowners: 24 Public Land: high 
Large Landowners: City of Greeley, CCWCD 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
• Offset protection via levee setback (9). 
• Trail relocation to move the trail off the river, reduce armoring (11). 
• Instream habitat/function improvement (3). 
• Bridge improvement via stable channel configuration (6). 

 
Reach 23 is highly constrained and historically channelized due gravel mining operations for the entire reach.  This 
reach is also confined by the Poudre River Trail on both sides of the channel for most of the reach. Reach 23 could 
be greatly improved by offsetting the surrounding levees as much as possible to allow the river to re-establish 
some sinuosity, floodplain connection, and riparian areas. This would also help dissipate flood flow energy and 
create sediment storage areas to reduce sedimentation problems at the downstream side of the reach at Highway 
85 and the railroad. Furthermore, if the trail was kept on just one side of the river then it would open more 
opportunities to allow the river to move and would decrease the risk to the trail. 
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Figure 6-43. Reach 23 Overview    
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6.4.24 Reach 24: 6th Avenue 
Reach 24 is located in downtown Greeley in one of the more heavily developed reaches of the river (70% 
developed). During the public meetings, members of the community noted that the reach has flooding issues, 
particularly on the west side of river. The reach extends from the railroad tracks to east of U.S. Highway 85 
Business. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.4 miles         
Major Bridges Railroad bridge, 6th Ave., 5th St., 8th St., US 85 
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information ---         

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: The active and historical channel are generally consistent indicating little change in the river channel 
since 1948. There are multiple critical facilities, 6 bridges, 3 oil structures and more than 70 buildings in the 100-
year floodplain. Reach 24 has one of the highest social vulnerability indexes of the project area. Public feedback 
during the public meetings described flooding in the businesses on the west side of the river channel during high 
runoff in 2014. There are many businesses located within the floodway; however, most of the business identified by 
members of the public as “flooded” were within the normal 100-year floodplain. 
 
Overall Score: 2.75           
River Assessment 

Summary: The majority of land around Reach 24 is used as commercial industrial with developed and herbaceous 
landcover and high development. The river is channelized and entrenched with little access to the floodplain.  
 
 
Overall Score: 3.2           
Potential Improvement 

Summary: This reach has some improvement opportunities, primarily through floodplain connection, but existing 
constraints limit the overall potential improvement. 
Overall Score: 1.6 

Sediment Transport Study 

Summary: Reach 24 has a higher transport capacity (0.08) than its upstream reach (0.03), which leads to a low 
degradational sediment imbalance. 
 
Model Output: Degradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 24 because there are no significant large-
scale or longitudinal connectivity opportunities. 
 
Overall Score: 1.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  
 
Overall Score: NA           
Overall Score 

Prioritization Score: 1.9 Reach Priority: 25 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
70% 14% 10% 4% 1% 1% 

Land Ownership 
Private Property: high # of Landowners: 175 Public Land: low 
Large Landowners: Dorothy 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Overflow channel network in downstream reaches (12). 
• Bridge improvement via stable channel configuration (6). 

 
Reach 24 is highly constrained and historically channelized due to urban development along the entire river right 
side of the reach and parts of river left. The river is further constrained by five bridges, including the structures at 
the upstream and downstream end of reach. However, there are some areas, specifically on river left, that could 
provide opportunities to re-establish some sinuosity, floodplain connection, and riparian areas. This would greatly 
help dissipate flood flow energy and create sediment storage areas to reduce sedimentation at the downstream 
Highway 85 crossing. 
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Figure 6-44. Reach 24 Overview  
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6.4.25 Reach 25: Greeley WWTP 
The Greeley WWTP is located on the upstream end of reach 25, and the Ogilvy Ditch is located at the 
downstream end of the reach. This reach is slow moving as the Ogilvy Ditch acts as a dam along the river. 
The Colorado DWR operates a flow gage here (ID: CLAWASCO). 
 

Reach Description 
City/Town Greeley, Weld County  
Reach Length 0.7 miles 
Major Bridges 2 US Hwy 85, WWTP bridge, Ash Ave., Bridge over Ogilvy Ditch 
Major Diversions Ogilvy Ditch (at downstream end of reach)     
Parks, Open Space ---         
Site Specific 
Information E 8th St Corridor Plan (2016)     

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary:  The historic and active channel are generally consistent. There are critical facilities, a diversion, 5 
bridges, an oil structure, and more than 20 buildings in the 100-year floodplain. The Greeley WWTP is located in 
the 100-year floodplain, but not the floodway. The reach has moderately high social vulnerability. 
 
Overall Score: 1.75           
River Assessment 

Summary: The majority of land around reach 25 is used as commercial industrial with developed and herbaceous 
landcover and high development. The river is impacted by the US 85 bridge on the upstream end and the Ogilvy 
diversions structure on the downstream end of the reach. It is over-widened and backwatered from the diversion 
structure.  
 
Overall Score: 3.5           
Potential Improvement 

Summary: This reach has a notable opportunity for diversion reconfiguration, as well as some improvement 
opportunities, primarily through floodplain connection, but existing constraints limit the overall potential improvement. 
Overall Score: 1.0 

Sediment Transport Study 

Summary: Reach 25 has a lower transport capacity than its upstream reach, which leads to a low aggradational 
sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit in Reach 25 because there is little longitudinal connectivity 
opportunity but moderate potential for large-scale benefit with significant improvement to the Ogilvy diversion 
structure at the downstream end of the reach. 
 
Overall Score: 2.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  
 

Overall Score: NA           
Overall Score 

Prioritization Score: 1.85 Reach Priority: 26 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
74% 17% 1% 5% 1% 1% 

Land Ownership 
Private Property: high # of Landowners: 26 Public Land: low 
Large Landowners: City of Greeley, Leprino, Rickmark Real Estate 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Bridge improvement via stable channel configuration (6). 
• Diversion reconfiguration1—ideally for sediment continuity improvements, BMP flows—or retrofit for 

resiliency and fish passage improvements, if reconfiguration not feasible (7). 
 
Reach 25 is very confined by development for the upper part of the reach and largely backwatered near the end of 
the reach, upstream of, and due to, the Ogilvy diversion structure. The reach has a low gradient and transport 
capacity, which, combined with other constraints, leaves the reach with little function. Re-connecting floodplain and 
re-establishing riparian vegetation where possible, such as downstream of the Fern Avenue bridge, can help 
increase the aquatic and riparian function. However, significant improvement to river function in this reach would 
most plausibly need drastic improvements to the Ogilvy diversion structure, such as using a split flow channel or 
offsetting development on the upstream side of the reach. 
 
1Diversion reconfiguration, in any form, is predicated on no adverse impact to diversion operations and water rights. 
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Figure 6-45. Reach 25 Overview   
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6.4.26 Reach 26: Varra 
Reach 26 is easily identifiable by the Varra mining operations on the south side of the Poudre River. The 
Varra property has experienced breaches from floods in the past and continues to face bank erosion 
problems. There is a Greeley Number 3 Ditch return flow canal at the downstream end of the reach, and the 
DWR/USGS Poudre River flow gage is located immediately downstream of Fern Avenue.  
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.8 miles         
Major Bridges Bridge over Ogilvy Ditch, Fern Ave. 
Major Diversions Ogilvy Ditch (at upstream end of reach), Greeley No. 3 Return   
Parks, Open Space ---         
Site Specific 
Information E 8th St Corridor Plan (2016)     

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: There two areas along the reach where the difference between the active and historic channels give 
evidence for a larger area for potential flooding. There are 2 bridges, 12 oil structures and more than 20 buildings in 
the 100-year floodplain. The floodway extends across land on the south river bank, which is owned by Varra 
Companies, Doeringsfeld, and Coulson Excavating for industrial activities. This south river bank/levee has 
previously breached during high flows. The reach has moderately high social vulnerability. 
 
Overall Score: 1.75           
River Assessment 

Summary: The majority of land around Reach 26 is used as commercial industrial with herbaceous and bare 
ground landcover and low development. The river in Reach 26 is channelized and entrenched with active mining 
operations on the south side of the river and commercial and industrial uses on the north side of the river.  
 
Overall Score: 3.4           
Potential Improvement 

Summary: This reach has the best improvement opportunities in the downstream end of the study area, including to 
“make room for the river”. 
Overall Score: 4.2 

Sediment Transport Study 

Summary: Reach 26 has a higher transport capacity than its upstream reach, which leads to a low degradational 
sediment imbalance. 
 
Model Output: Degradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: There is low watershed scale benefit potential for Reach 26 because there are no significant large-scale 
or longitudinal connectivity opportunities. 
 
Overall Score: 2.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  

 
Overall Score: NA           
Overall Score 

Prioritization Score: 2.48 Reach Priority: 11 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
23% 55% 3% 11% 1% 7% 

Land Ownership 
Private Property: high # of Landowners: 21 Public Land: none 
Large Landowners: Doeringsfeld, Bliss 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork and floodplain culverts (1). 
• Offset protection via levee setback (9). 
• Channel planform improvements (2). 
• Channel dimension improvements (14). 
• Instream habitat/function improvements (3). 
• Bridge improvement via stable channel geometry and floodplain culverts (5, 6). 

    
Reach 26 is largely disconnected from its floodplain, over-widened, historically channelized due to gravel mining 
operations, and lacks vegetation. This reach could be greatly improved by offsetting levees as far as possible to 
allow the river to move and be re-connected to its floodplain. This improvement should be coupled with channel 
narrowing and re-establishing riparian vegetation. The reservoir on river right was breached during the 2013-2014 
flood events due to excessive bank erosion. These treatments would allow the reach to greatly increase aquatic 
and riparian function but also help decrease flood flow energy and reduce the bank erosion that led to the reservoir 
breach. 
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Figure 6-46. Reach 26 Overview   
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6.4.27 Reach 27: Fern Avenue  
Reach 27 extends from Fern Avenue to Weld County Parkway. The land surrounding the river is a mix of 
wetlands, pasture, and herbaceous land. 
 

Reach Description 
City/Town Greeley, Weld County       
Reach Length 1.3 miles         
Major Bridges Fern Ave., Weld County Pkwy 
Major Diversions ---         
Parks, Open Space ---         
Site Specific 
Information E 8th St Corridor Plan (2016)     

Areas of Interest ---         
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: Large changes between the active and historical river channels show the river is continuously 
meandering and needs to maintain connection to a large floodplain. There are 5 oil structures, 2 bridges, and less 
than 10 buildings in the 100-year floodplain. The reach has a moderately high social vulnerability. 
 
Overall Score: 1.75           
River Assessment 

Summary: The majority of land around Reach 27 is used as naturalized open area with sub-canopy and 
herbaceous landcover and low development. Reach 27 has the second highest raw score for river assessment 
(75.9), meaning it had the second best existing riverine conditions. This is due to the open space surrounding the 
river that allows it to move meander and change over time. 
 
 
Overall Score: 2.4           
Potential Improvement 

Summary: This reach has low improvement potential relative to other reaches. 
 
Overall Score: 2.5 

Sediment Transport Study 

Summary: Reach 27 has a higher transport capacity (0.24) than its upstream reach (0.09), which leads to a low 
degradational sediment imbalance. 
 
Model Output: Degradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: Reach 27 has low watershed scale benefit potential overall because it has low large-scale opportunities 
but moderate longitudinal connectivity potential. There is moderate longitudinal connection potential because there 
are several well-functioning river sections in Reach 28 downstream. 
 
Overall Score: 2.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  
 

Overall Score: NA           
Overall Score 

Prioritization Score: 1.93 Reach Priority: 23 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
16% 8% 32% 19% 22% 3% 

Land Ownership 
Private Property: high # of Landowners: 7 Public Land: low 
Large Landowners: DPG Farms 
Recommendations 
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
     
Reach 27 is one of the least constrained reaches in the Lower Poudre River project extent, but has straightened 
and been disconnected from its floodplain through time. This reach has probably straightened via chute cut-offs in 
response to increased stream power upstream during large flood events due to the channelization, confinement, 
and urbanization in the reaches through Greeley. There are several existing areas of good aquatic and riparian 
habitat, likely owing to the lack of confinement of the reach and wood jams. However, this reach could be further 
improved by re-connecting the floodplain in several areas. 
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Figure 6-47. Reach 27 Overview    
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6.4.28 Reach 28: Confluence 
Reach 28 is the final project reach, where the Poudre River flows to the South Platte River. The land is mostly 
undeveloped.  
 

Reach Description 
City/Town Weld County 
Reach Length 1.5 miles 
Major Bridges Weld County Pkwy 
Major Diversions --- 
Parks, Open Space Mitani-Tokuyasu State Wildlife Area 
Site Specific 
Information --- 

Areas of Interest --- 
Technical Assessment 
Flood and Geomorphic Vulnerabilities 

Summary: Large changes between the active and historical river channels show the river is continuously 
meandering and needs to maintain connection to a large floodplain. There is a bridge and 4 oil structures in the 
100-year floodplain. The reach has moderately high social vulnerability. 
 
Overall Score: 1.75           
River Assessment 

Summary: The majority of land around Reach 28 is used as naturalized open area with herbaceous and sub-
canopy landcover and low development. Reach 28 has the highest raw score for river assessment (78.6), meaning 
it had the best existing riverine conditions. This is due to the open space surrounding the river that allows it to move 
meander and change over time. 
 
Overall Score: 2.1           
Potential Improvement 

Summary: This reach has low improvement potential relative to other reaches. 
 
Overall Score: 2.1 

Sediment Transport Study 

Summary: Reach 28 has a lower transport capacity (0.15) than its upstream reach (0.24), which leads to a low 
aggradational sediment imbalance. 
 
Model Output: Aggradational trend, low sediment imbalance. 
Overall Score: 1.0        
Watershed Scale Benefit 

Summary: Reach 28 has low watershed scale benefit potential overall because it has low large-scale opportunities 
but moderate longitudinal connectivity potential. There is moderate longitudinal connection potential because there 
are several well-functioning river sections in upstream in Reach 27 and downstream in the South Platte River. 
 
Overall Score: 2.0           
Poudre River Trail 

Summary: The Poudre Trail is not located in this area.  
 
Overall Score: NA           

Overall Score 

Prioritization Score: 1.79 Reach Priority: 27 
Land Use 

Developed Cultivated Pasture Herbaceous Wetlands Water 
7% 41% 8% 5% 35% 4% 

Land Ownership 
Private Property: high # of Landowners: 14 Public Land: low 
Large Landowners: DPG Farms 
Recommendations  
Summary: High-level potential treatment opportunities include: 

• Floodplain connection improvement via earthwork (1). 
 
Similar to the reach upstream, Reach 28 is one of the least constrained reaches in the Lower Poudre River project 
extent, but it has straightened and been disconnected from its floodplain through time. This reach has probably 
straightened naturally via chute cut-offs in response to the increased stream power upstream during large flood 
events due to the channelization, confinement, and urbanization in the reaches through Greeley. There are several 
existing areas of good aquatic and riparian habitat, likely owing to the lack of confinement of the reach and wood 
jams. However, this reach could be further improved by re-connecting the floodplain in several areas. 
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Figure 6-48. Reach 28 Overview    
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7.0 Designs and Recommendations 

7.1 Concept Designs 
The steering committee recommended refinements to the draft project reach concept designs. One of the 
refinements was to add an additional assessment to the high priority reaches to consider whether ongoing 
or continuing projects were taking place in those reaches. Based on that additional assessment, the steering 
committee recommended deferring Reaches 5 and 16 due to ongoing projects. Larimer County has 
conceptual plans for river restoration work on Reach 5 between CO Road 32 E and Highway 392 (Weld 
County Road 68) and is currently seeking final project designs for the area. Reach 16 has an ongoing project 
that is jointly shared between the City of Greeley and the U.S. Army Corps of Engineers. 
 
Additionally, it was determined that, because the high priority ranking for Reach 3 was based primarily on 
recommendations to improve the diversion structure, the summary for that reach could benefit from more 
specific recommendations (Section 6.4.3) and that a full conceptual design could be better utilized elsewhere. 
The same was true for Reach 10, where the primary change that needed to occur was the replacement of 
an undersized culvert upstream of the Windsor WWTP. Additional detailed recommendations were included 
in the summary for Reach 10 in Section 6.4.10. 
 
Reach 13 was added to the final list of concept design reaches based on its high improvement potential and 
longitudinal connection with upstream and downstream reaches offering strong habitat and restoration 
opportunities. The final concept designs included six project reaches.  
 
Final Concept Designs 

• Lower Reach 5: River Bluffs  
• Upper Reach 6: Frank State Wildlife Area 
• Reach 13: Broe-Marrietta-Orr 
• Reach 15: Signature Bluffs West 
• Reach 17: Sheep Draw 
• Reach 22: 25th Avenue 
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7.1.1 Reach 5/Reach 6: Lower River Bluffs 
Reach 5 was the highest priority reach from the prioritization analysis; however, many of the issues are being 
addressed through a separate River Bluffs engineering project led by Larimer County. Reach 6 was the 4th 
highest priority reach. The following concept design focuses on the downstream end of Reach 5 and the 
upstream portion of Reach 6, below the Highway 392 bridge extending to the County Road 13 bridge. The 
upper portion of Reach 6 includes the Frank State Wildlife Area. 
Goals:  

• Dissipate high-flow energy and reduce outside bend erosive forces near the River West community. 
• Reduce sedimentation at County Road 13 bridge. 
• Promote aquatic and riparian habitat improvement. 
• Reconnect the floodplain. 

Actions: 
• Reconnect the floodplain on river left and create an overflow channel before the river goes into the 

bend.  
• Create split flow channels in lower Reach 5 and use large wood structures throughout the reach to 

help increase in-channel habitat features and complexity. 
• Design compound channel configuration through the County Road 13 bridge that will increase the 

sediment continuity with upstream and downstream sections.      
• Offset levee on river left (north side) further from the river to allow more access to the floodplain and 

reduce flood flow valley confinement. 

Summary: 
Most of the river channel in lower Reach 5 and upper Reach 6 is part of the Frank State Wildlife Area, which 
provides good opportunities for reconnecting floodplain habitat. The concept design is shown in Figure 7-2. 
By creating multi-thread channels (note 1) and overflow channels (note 4) this design reduces the erosive 
stream power at the outside bend adjacent to the River West community by allowing the flow to spread out 
over a larger area and therefore reduces velocities. Extensive earthwork will be necessary to produce 
adequate floodplain benching (note 5) that helps reconnect the river left floodplain to the active channel and 
helps connect the overflow channels (note 4).   
 
At the outside river bend adjacent to the River West community there is currently large rip rap in place to 
protect the bank. The erosion at this bank was largely driven by the over-straightened and confined river 
section upstream in River Bluffs directing flood flow water at this bank. The floodplain re-connection, split 
flow (note 1), and overflow channels will help reduce the transport capacity of this section and lessen the 
erosive forces on this bank. This can be supplemented with large wood structures (note 3) that are installed 
along the bank and encourage deposition around the structure, which will eventually create a new channel 
bank offset from the rip-rap and to help narrow the channel which is over-widened in this location. The new 
bank also helps cover the existing rip-rap allowing vegetation to grow, which creates a more natural bank 
that can regain riparian habitat, and offer offset protection for the infrastructure. The existing rip-rap can be 
seen in Figure 7-1. 
 
On the valley scale, this reach is constrained by homes on the south side and a pond on the north side of 
the river. We recommend that the existing levee to the north be set back or offset to give the river more room 
and expand the floodplain (note 9). This will help to reduce stream power by spreading flows over a wider 
area with greater roughness and reduce valley constrictions that can accelerate the flow during large flood 
events.     
 
County Road 13 is at the downstream end of this concept design. The addition of floodplain culverts under 
the road at the oxbow bend (note 10) could help transport additional water during high flow events without 

forcing all of it through the County Road 13 bridge. However, this culvert would require the proper 
conveyance of water back to the river, which would require the cooperation of the landowner on the east side 
of County Road 13. 
 
At the County Road 13 bridge, there are excessive sedimentation issues in the river left bridge opening. The 
sediment continuously accumulates and is frequently dredged by the Town of Windsor, which leads to further 
deposition because the channel is over-widened at the bridge in comparison to upstream and downstream 
(greatly reducing velocities). We recommend that a compound channel configuration be designed for the 
bridge (note 11), which will provide better sediment continuity that is more similar to the sediment transport 
balance upstream and downstream of the structure. This may require the installation of floodplain culverts 
on the north side of the bridge (note 12) to offset the loss of conveyance through the bridge.   
 

 
Figure 7-1: Reach 5 and 6 Images 
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Figure 7-2: Reach 5 Concept Designs     
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7.1.2 Lower Reach 6: Frank State Wildlife Area 
Lower Reach 6 has high scores for watershed scale benefit, potential improvement, sediment model balance 
and the Poudre River Trail and is part of the Frank State Wildlife Area.  
Goals: 

• Increase in-channel habitat features and complexity.  
• Promote riparian wetland function. 
• Provide sediment storage areas on floodplain. 
• Reconnect the floodplain. 

Actions: 
• Reconnect floodplain throughout the reach using floodplain benching.  
• Create narrower compound channel configuration downstream of the bridge with increased 

sinuosity and encourage split flows downstream to encourage pool-riffle sequencing and in-channel 
habitat complexity. 

• Re-connect river right oxbow as overflow channel and floodplain with multiple flow paths with 
depressions to promote riparian wetland function and provide sediment storage.  

• Set back levees on river left to decrease flood flow valley constrictions and increase room for 
floodplain reconnection. 

Summary: 
Lower Reach 6 has great opportunities to increase aquatic and riparian function by improving in-channel 
habitat, reconnecting the floodplain, and providing sediment storage area. The concept design for Lower 
Reach 6 is provided in Figure 7-4.  
 
Downstream of the County Road 13 bridge we recommend that the channel be realigned to create a narrower 
compound channel configuration which will help regain sinuosity and encourage the improvement of in-
channel aquatic habitat with pool-riffle sequencing (note 1). In the downstream section of the reach, the 
channel alignment stays the same but existing split flow and overflow channels are re-connected to increase 
aquatic habitat complexity.  
 
There is an existing oxbow bend on river right that is partially filled by backwater on the downstream end. 
We recommend that this oxbow be reconnected on the upstream side as an overflow channel and be coupled 
with floodplain benching to reconnect the old-growth forest and land between the oxbow and active channel. 
This area has great potential to provide riparian wetland function by enhancing existing depressions through 
earthwork and creating flow paths between the depressions (note 4). This area would provide a large amount 
of sediment storage during large flood events and wetland habitat features while greatly reducing the 
sediment accumulation behind the Whitney and Eaton diversion structures downstream. Small wood 
structures would be used in this area to help disperse flow over the floodplain (note 5) and added to the 
oxbow to provide shading and habitat complexity (note 6). Images from the Poudre River near the oxbow are 
shown in Figure 7-3. 
 
On the valley scale, the river is constrained on the north side by storage ponds, which limit the width of the 
river corridor and confine flow during large flood events. We recommend that the levees be set back away 
from the river to increase the size of the floodplain and reduce flood flow confinement (note 2). The reclaimed 
floodplain on the north side will have to be modified via earthwork to achieve the proper hydraulic connections 
with the river channel (note 3).  
 

At the downstream end of the reach we recommend adding a flood control spillway to the storage pond to 
help capture flood flows (note 7). The addition of this spillway would require the willingness and cooperation 
of the landowner and a detailed engineering study to understand feasibility and routing. 
 

 
Figure 7-3: Frank State Wildlife Area 
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Figure 7-4: Lower Reach 6 Concept Designs   
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7.1.3 Reach 13: Broe-Marietta-Orr 
Reach 13 had moderate prioritization (rank 12) and thus was not in the highest category of reaches. However, 
it presents a great opportunity to improve river function because it is not constrained by urbanization and has 
mostly agricultural, grazing, or open space land adjacent to the river. 
Goals: 

• Improve river and riparian function. 
• Promote riparian wetland function. 
• Reconnect the floodplain. 
• Reduce Poudre River Trail vulnerability and flood flow confinement. 
• Increase water continuity and possibly fish passage around the Jones diversion structure. 

Actions: 
• Offset levee and Poudre trail further from river channel. 
• Create and expand overflow channels and reconnect the floodplain. 
• Reconnect oxbow and promote riparian wetland habitat. 
• Decrease gradient on Jones split flow drop structure through a series of smaller drop structures.  

 
Summary: 
The Reach 13 concept design is provided on the next page in Figure 7-6. Reach 13 starts with the Jones 
diversion structure located at the upstream end of the reach. The Poudre River Trail follows the channel 
closely on river right downstream of the structure, specifically on the outside bend which caused bank erosion 
and undercutting issues from the 2013 to 2015 high flow years. Figure 7-5 shows where the river bank has 
been stabilized in order to protect the trail. We recommend that the Poudre Trail be re-routed at this location 
further south from the river to the existing road (note 6). If the Poudre River Trail is routed away from this 
outside bend of the river, it will greatly reduce the geomorphic and flooding hazard. The Reach 13 concept 
design shows how the trail returns to its existing location using an existing culvert crossing over the Jones 
Ditch.  
 
The Jones diversion structure has good potential for reconfiguration because it diverts a relatively small 
amount of water (approximately 13 cfs during irrigation season) and has an existing split flow channel that 
routes water around the structure. Since there are two flow paths, the diversion structure in the main channel 
could stay as is, while a series of smaller structures could be added in the secondary channel to slowly 
decrease the slope of the existing drop structure at the top of the split flow channel. This would lessen the 
backwater effect at the structure and possibly provide fish passage, thereby increasing the fish passable 
distance from 3.7 miles to 12.2 miles downstream (from Windsor to west Greeley).   
 
Floodplain benching and connection of overflow channels is recommended along the north side of the river 
approximately 1,000 feet downstream of the Jones diversion structure (Area A - note 4). This floodplain 
connection and overflow drainage paths will greatly reduce the erosive forces on the river bank near the 
existing trail on the south side of the river. As part of this work, we also propose to set back the existing levee 
located on the north side of the river, providing more room for floodplain connection and a large reduction in 
the valley confinement during large flood events. 
 

 
Figure 7-5: Poudre Trail Vulnerability 

There are existing depressions near the middle of the reach on river right from historical river flow paths 
(Area B – note 5) which stay inundated during periods of high flows. This concept design proposes to improve 
the connection of these areas with the active river channel to increase riparian wetland function. The 
realignment of the Poudre River Trail (Area B – notes 3, 8) allows floodplain benching on river right that 
would help connect the existing depressions with overflow channels. These enhancements will promote 
wetland conditions, increase riparian function, provide wetland habitat features, and provide sediment 
storage during large flood events. The new trail alignment will also include a boardwalk over the wetland 
area with informational signs to facilitate learning about wetlands and provide wildlife viewing opportunities. 
Additional access to the river will be added by converting the existing road that follows the river channel to a 
dirt walking trail along the river (note 9). This will help to keep a close connection to the river without putting 
infrastructure at risk. 
 
The river bend at the north end of the diagram provides excellent opportunities for river function improvement 
(Area C). The meander bend was cut off and blocked by sediment. We propose to reconnect this bend to the 
river to become the main channel again, while the existing river channel serves as an overflow channel (Area 
C – note 11). The old river scars to the north and west of the oxbow will be utilized as overflow channels to 
increase floodplain connection and riparian function (Area C – notes 4, 5). These recommendations should 
be coupled with the installation of a cattle fence to protect the river channel from grazing and bank trampling 
(note 12). 
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Figure 7-6: Reach 13 Concept Design    
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7.1.4 Reach 15: Signature Bluffs West 
Reach 15 has high priority scores for river assessment, potential improvement, sediment model balance, and 
watershed scale benefit. The “Narrows” section of the Poudre River Trail is a priority area in order to reduce 
the vulnerability of the trail to geomorphic hazards. 
Goals:  

• Reduce flood flow stream power and valley confinement.  
• Reconnect the floodplain and increase riparian function including sediment storage area. 
• Increase in-stream habitat complexity. 
• Find solutions to the Narrows section of the Poudre River Trail. 

Actions: 
• Set back the levee at the storage pond on the north side of the river and near the Narrows. 
• Reconnect floodplain and create overflow channels. 
• Use large and small wood structures to help increase in-stream habitat and complexity. 
• In the long term, purchase land on north side of the river. 
• Investigate and stabilize the Narrows section of the Poudre River Trail. 

Summary: 
Reach 15 is largely disconnected from its floodplain and confined by levees during large flood events. This 
floodplain disconnection greatly accelerates flow during flood events because the water cannot spread out 
over the floodplain to reduce energy. This has led to erosion issues near the Poudre River Trail in the middle 
part of the reach and near the downstream end at the Narrows. Both areas have been heavily rip-rapped to 
protect against further erosion. These factors have also led to a lack of river and riparian function with little 
aquatic or riparian habitat throughout the reach.   
 
The channel near the existing rip-rap wall along the south river bank by the Poudre River Ranch 
neighborhood is over-widened and disconnected from its floodplain. We recommend adding large wood 
structures to help build the existing bank outward through deposition around the structure to narrow the 
channel and convert the existing rip rap to offset rip rap (note 5). This will increase aquatic habitat and some 
riparian function and help make the bank look more natural while still providing protection for the 
infrastructure. In addition, we propose increasing the floodplain connection with floodplain benching and 
establishing an overflow channel on river left that will also help reduce the erosive forces on the outside bend 
near the trail (notes 1 and 2). Lastly, the levees along the north side of the river significantly limit the area of 
floodplain and constrict flow during large flood events. We recommend that the levees be set back as much 
as possible to reduce valley confinement and open the floodplain area (note 4). 
 
Additional aquatic and riparian function improvements are proposed in the downstream section of the reach 
near the oxbow on river left. This area is very entrenched and is threatening the storage pond near the 
outside bend on the north side of the reach. Floodplain benching (note 2) on both sides of the river in this 
location, including establishing overflow channels in the inner part of the meander bend, will greatly help 
reduce flood flow energy, erosive power around the bend, provide sediment storage before the diversion 
structure, and increase aquatic and riparian function. 
 
As seen in Figure 7-7, when the water stage is high enough to flow over the floodplain next to the east storage 
pond, it is directed straight at the south river bank where the Narrows is located. The highly constrained river 
channel at the Narrows is also a flow pinch point that can accelerate the flow through this area during high 
flow events. The green to red colors in Figure 7-7 represent relative elevation compared to the water surface, 
where dark green colors represent the lowest elevations (the storage ponds) and red represents the highest 
elevations (the bluffs). The concept design for Reach 15 is shown in Figure 7-8. The resilient solution to this 

problem would be to set back the levee that causes the pinch point, which may involve back filling some of 
the reservoir. By infilling the western edge of the reservoir and moving the levee wall further to the east (note 
7), the flowlines will be no longer be targeted at the Narrows, easing erosive pressures at that location. 
Additionally, adding a spillway to the storage pond (note 6) will help reduce the high flow energy leading into 
the pinch point before Greeley No. 2 Ditch (note 7). 
 
The Poudre River Trail is constricted between the river channel and a bedrock wall approximately 200-300 
feet upstream of the Greeley No. 3 diversion structure, at the downstream end of project Reach 15. Most of 
the year, flow is backwatered and slow moving in this location because of the diversion structure. There were 
erosion problems at the river bank where the trail is located preceding the large flood years of 2013 to 2015, 
partly due to the channel confinement but also due to the flow pinch point caused by the adjacent reservoir 
levee. We recommend that a geotechnical investigation of the Poudre River Trail foundation be completed 
to determine the stability of the existing structure. If the existing path is “okay,” the trail should be augmented 
with large caliber boulders, and be re-created on its existing alignment. The existing Poudre River Trail and 
three alternatives for the Narrows are presented in Figure 7-9. Each sketch shows the approximate high flow 
surface as well as the 10-year flood surface and the low flow surface. The alternatives presented are a raised 
and armored concrete trail, a cantilever trail, and a retaining wall trail. During construction to improve the 
Poudre Trail at the Narrows, an alternative route would need to be provided. Using existing infrastructure, 
the Poudre River Trail could simply be rerouted through the Poudre River Ranch community for a detour of 
approximately 0.4 miles. This alternative Poudre River Trail route is provided in Figure 7-10.  
 

 
Figure 7-7: Reach 15 River Channel Constriction   
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Figure 7-8: Reach 15 Concept Designs   
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Figure 7-9: The Narrows – Poudre River Trail Alternatives   
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Figure 7-10: The Narrows Alternative Trail Alignment 
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7.1.5 Reach 17: Sheep Draw 
Reach 17 has high priority scores for potential improvement, river assessment, watershed scale benefit and 
Poudre Trail vulnerability. There was public feedback about this part of the river due to flooding issues at the 
upstream end of the reach. 
Goals:  

• Reconnect the floodplain. 
• Reduce the vulnerability of the Poudre River Trail to erosion from the river. 
• Provide sediment storage. 
• Reduce flooding issues near Signature Bluffs Parking Lot.  

Actions: 
• Reconnect the floodplain and create overflow channels that connect existing depressions to 

promote wetland function. 
• Enlarge culverts under 71st Avenue. 
• Relocate the Poudre River Trail away from the river. 
• Enhance floodplain culverts for 59th Avenue. 

Summary: 
The City of Greeley owns large amounts of property in Reach 17 and there is little existing infrastructure, 
providing a great opportunity to help increase river and riparian function. There have been significant 
problems in this reach with flooding at the property on the south side of the river and near the Signature 
Bluffs Natural Area parking lot on the west side of N. 71st Avenue, which was especially problematic after the 
2013 flood. One of the properties is particularly vulnerable because it is within the FEMA designated floodway 
and is located between the Poudre River to the north and Greeley No. 3 Ditch to the south. In addition, there 
is a natural depression near the Signature Bluffs Natural Area parking lot from a historical river flow path that 
frequently collects water causing flooding issues on a yearly basis.  
 
One of the biggest factors that limits riverine function and causes issues in Reach 17 is the proximity of the 
Poudre Trail, which closely follows the river right bank throughout the entire reach. The Reach 17 concept 
designs are provided in Figure 7-12. The Poudre River Trail confines the river and has already experienced 
issues with being undercut or eroded by the river. However, there is opportunity in this reach to reduce the 
vulnerability of the trail and create uniquely appealing segments. First, the concepts suggest re-routing the 
trail to cross N. 71st Avenue further south near the Signature Bluffs Natural Area parking lot and follow the 
existing depression (note 6). The new trail alignment is offset from the current alignment (and the river), 
traveling 300 to 600 feet further to the south for the whole reach. The concept designs propose to enhance 
the existing depressions on the south side of the reach and connect them with overflow paths to increase 
wetland function (note 4). The new trail alignment follows and crosses the depressions using an elevated 
boardwalk style trail with informational signs describing the new features and wetland ecosystems (note 8). 
A detailed sketch of the new trail is shown in Figure 7-11. A new dirt path could be constructed closer to the 
river that diverts from the main path to provide views of the river while reducing infrastructure risk (note 7).   
 
To reduce flooding issues near the Signature Bluffs Parking lot we recommend increasing the size of the 
culverts that route water underneath 71st Avenue (CR 29) approximately 700 feet south of the Poudre River 
(note 2). This will help transport flood water across the floodplain and back to the main river channel (note 4) 
and contribute to maintaining wetland function. The culvert under the 59th Avenue road should also be 
enhanced to allow additional high flows to transport out of Reach 17 and into Reach 18 (note 14). Finally, 
new floodplain culverts on the north side of the river at 59th Avenue (CR 31) would allow passage of high 
flows around the river bend (note 10). 
 

The Poudre River is largely disconnected from its floodplain for most of the reach. The existing trail alignment 
confines and limits connection greatly on river right, but with the proposed trail realignment there is 
opportunity to reconnect the floodplain on both sides of the river. This would also be coupled with the creation 
of several overflow channels that would help connect the active channel to the floodplain depressions, sustain 
wetland function and help reduce channel migration at the downstream end of the reach by lessening erosive 
forces on the outside bends. Small wood structures can be used in the overflow channels and in the floodplain 
to help spread flow to the depressions and provide shading and habitat complexity. Furthermore, the 
reconnected floodplain and depressions provide one of the last significant opportunities to store sediment 
before entering the City of Greeley. This could help reduce the sedimentation issues experienced at Greeley 
bridge crossings downstream.  
 

 
Figure 7-11: Detail of Enhanced Poudre Trail and Wetland Habitat    
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Figure 7-12: Reach 17 Concept Designs   

floodplain 
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7.1.6 Reach 22: 25th Avenue 
Reach 22 has higher priority scores for flood vulnerability, river assessment, sediment transport balance and 
Poudre Trail vulnerability. This reach is significantly different than previous concept designs because it is 
within urbanized Greeley, surrounded by commercial and industrial use. 
Goals:  

• Reconnect the river to its floodplain via levee setbacks. 
• Reduce the vulnerability of the Poudre Trail with levee and trail setbacks. 
• Reduce flooding potential downstream. 
• Address observed water quality issues (high turbidity/fine sediment). 
• Reduce gradient of existing drop structure at upstream end of reach. 

Actions: 
• Set back levees from the river throughout the reach. 
• Set back Poudre River Trail from the river. 
• Improve water quality from Graham Seep Ditch with detention ponds. 
• Lower gradient from drop structure using series of smaller drop structures. 

Summary: 
Reach 22 is largely disconnected from its floodplain and confines by levees on both sides. This reach could 
greatly benefit from setting back levees to provide the river more room to function. The levee setback 
recommendations for this reach are generally applicable for its neighboring urban reaches, Reaches 23, 24, 
25, and 26, as well. The steep channel banks on both sides of the river are shown in Figure 7-13 below. 
 

 
Figure 7-13: Reach 22 Steep River Banks 

There is a large grade control structure at the upstream end of the reach, located on the downstream side of 
the 25th Avenue Bridge. This structure is an impediment to fish passage on the river and has a very steep 
slope that accelerates high flows downstream. As a solution, multiple smaller drop-down structures could be 
used to smooth the grade from the current boulder drop structure. By adding fish passage to the grade control 
structure, the downstream fish passable distance would increase from 4.3 miles to 8.1 miles. 
 
Observations were made of highly turbid water entering the Poudre River from Graham Seep Ditch, 
approximately 80 feet downstream of the 25th Avenue bridge. The field observations were confirmed with 
historical imagery in Google Earth which shows similar plumes of turbid water entering the Poudre River at 

this location. This water quality problem should be addressed with the use of a best management practice 
before outflow from the Graham Seep Ditch enters the Poudre River, such as a detention basin or vegetated 
swale. Field photos showing the turbid water are provided in Figure 7-14.  
 

 
Figure 7-14: Turbid Water at Graham Seep Ditch 

 
The concept design for Reach 22 is provided in Figure 7-15. The plan recommends offsetting the levees on 
both sides of the river along most of the reach to increase the width of the river corridor (note 1). This 
increased valley width will allow for the establishment of a floodplain with riparian habitat (note 2). The Poudre 
River Trail would be realigned to follow the levee on the south river bank (note 5). Spillway structures are 
recommended for the ponds on the north side of the river to allow for the movement of high flood flows (notes 
7, 9 and 10). This would require a detailed engineering analysis and willingness of the landowners. A dirt 
path could also be added on the south bank to allow for closer viewing of the river without putting 
infrastructure at risk from flooding (note 6). The river bend at the south end of the reach should be realigned 
to smooth the hard, right-angle turn that currently exists (note 13). A detailed sketch of the offset levee 
configuration concept is provided in Figure 7-16. 
 
The proposed changes in Reach 22 can allow the river to regain some aquatic and riparian function within 
the constraints of an area that is highly urbanized. Offsetting the levees will also have larger scale benefits 
by greatly decreasing flood flow energy and providing sediment storage that will help reduce the 
sedimentation issues directly downstream at the Highway 85 crossing. Also, keeping the trail on the south 
side of the river would allow for its removal from the north bank downstream in Reach 23. This would greatly 
reduce confinement of the channel and flood flow energy in that reach (Reach 23).     
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Figure 7-15: Reach 22 Concept Designs    



 
Lower Poudre River Recovery and Resilience Master Plan 

Page 119 Section 7.0: Designs and Recommendations 
 

 
Figure 7-16: Offset Levee Diagram    
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7.1.7 Preliminary Opinion of Probable Cost 
A preliminary opinion of probable cost was developed for the six concept designs. The construction costs 
and associated fees were developed based on the concept designs and should be used for planning only. 
The fees include final engineering design, permitting, and construction oversight. The pricing was based on 
similar restoration projects using best available data. The total project costs are provided in Table 7-1 with a 
more detailed breakdown provided in Appendix E. 
 

Table 7-1: Concept Design Probable Cost 

Reach Number 
Construction 

Cost ($) Fees ($) Total Project 
Cost ($) 

Reach 5/6 1,510,000 256,700 1,766,700 
Lower Reach 6 970,000 233,100 1,193,000 
Reach 13 2,420,000 387,200 2,807,200 
Reach 15 2,297,500 367,600 2,665,100 
Reach 17 3,250,000 390,000 3,640,000 
Reach 22 3,900,000 546,000 4,446,000 

 

7.2 General Recommendations 
The Lower Poudre River should be considered a corridor where the river channel and surrounding floodplain 
work together to create a resilient, diverse and thriving ecosystem. The information collected and the 
analyses performed throughout the master planning process have led us to recommend concept designs 
and treatments for reaches in the study area to create or restore that system. The following comments offer 
additional, general recommendations that are not necessarily reach specific. 

7.2.1 Implement Resilient Solutions 
Resilient river strategies that could be implemented on the Lower Poudre River were discussed in Section 
6.1. Generally, these solutions seek to lower flooding and geomorphic risk while increasing the form and 
function of the river and its surrounding habitat. Typical “hard” engineering solutions reduce risk without 
increasing the function of the river, which in turn provides no benefit to the resilience of the river corridor and 
may even decrease the river’s resilience.  
 
The solutions recommended in the concept designs (Section 7.1) increase the resilience of the river by 
reducing risk and increasing the natural function of the river. A central theme for Lower Poudre River 
recommendations is to “make room for the river” by providing a wider river corridor, which has frequently 
been encroached on by development, industry, or other human activities. We recommend that levees and 
berms be set back from the river to allow the river to reconnect to its floodplain. Allowing the river to spread 
over its floodplain provides additional channel capacity and helps to reduce flood risk by reducing stream 
power during high flows, while providing benefit to the riverine habitat. 

7.2.2 Avoid Dredging 
Dredging is often discussed as a method for removing sediment from the river to increase channel capacity. 
However, this is a non-resilient way of thinking. Dredging of river channels does not prevent flooding during 
extreme river flows. It is equivalent to trying to squeeze the volume of flood water naturally held by a floodplain 
into the volume of water held in the river channel. Since the floodplain volume is usually many times larger 
than the channel volume, the approach becomes a major engineering project and a major environmental 
change. One can increase the flow capacity of a river by dredging, but that is likely to cause faster and more 
dangerous floods downstream when the water hits the nearest bridge. If the river is cut off from its floodplain 

by turning it into a deeper trench, it might raise its capacity from, say, 2% of the water moving through the 
catchment to 4%. This will have solved very little while creating a host of new problems, among them: 

1. Significant expense: Once a dredging program has been initiated it must be repeated regularly and 
after every significant flood, as the river aggrades. 

2. Increased geomorphic risk: Removing river bank vegetation such as trees and shrubs decreases 
bank stability and increases erosion and siltation. 

3. Destabilization of infrastructure, including bridges, diversion structures, weirs, culverts and levees, 
whose foundations are undermined by deepening the channel: When the channels is dredged and 
structures are not realigned, pinch points at structures can occur. This increases the risk of flooding 
at the structure, implying greater damage (expense) and more danger. 

4. Environmental damage: Removing gravel from the river bed by dredging leads to the loss of spawning 
areas for fish, and can cause loss of some species. Removing river bank soils disturbs the habitat of 
river bank fauna such as otters. 

 
So, while dredging does increase channel capacity, it is at the cost of river function, habitat and ecosystems. 
When a river is dredged it typically becomes channelized, increasing velocity and river power especially 
during high flows, while providing no benefit to the surrounding habitat. The river often becomes a sterile 
environment afterward. If the river corridor framework is used (Section 2.2), resilient solutions provide an 
alternative to dredging. Levees, berms or steep river banks can be set back to allow the river to reconnect to 
the floodplain. Overflow channels can be used to increase capacity during high flows and wood can be used 
to spread flow throughout the floodplain. Additionally, spillways for ponds surrounding the river can be used 
to transport and store the highest flood flows. Instead of engaging in costly long-term dredging, participating 
farmers could be given relatively small incentives to agree to farmland being flooded periodically.  

7.2.3 Create and Improve Riparian Habitat 
The riparian corridor should be widened by improving floodplain connections and allowing overbank flows to 
wet adjacent floodplain areas where infrastructure would not be threatened. More specific restoration 
treatments could be combined with this, including removal of grazing and/or agriculture from some key areas 
close to the channel, filling some gravel ponds to return important terrestrial habitats, and moving the existing 
recreational trail and/or other infrastructure out of the lower floodplain to return unrestricted flow across the 
floodplain. All restoration treatments would be combined with planting native woody riparian vegetation. 

7.2.4 Add Wood to the Environment 
Wood is a beneficial resource for resilient flood mitigation strategies and habitat restoration. When 
maintenance is being completed in the channel, to the extent that it is feasible, woody debris should be left 
in the channel. If wood must be removed, it should not be thrown away. Instead, it should be stored in the 
uplands or near the river for reuse in habitat restoration projects. Large woody debris is difficult and expensive 
to source, making use of local material the most cost-effective means of sourcing wood for habitat restoration.  

7.2.5 Utilize the Sediment Transport Model 
The Lower Poudre River sediment transport model and supporting analyses performed for this project 
provide a comprehensive overview of the current large-scale sediment transport processes on the Lower 
Poudre River and the 1 to 2-mile reach-scale trends of aggradation and degradation. This study can then be 
applied to become an informative tool for watershed management and planning in the future to create the 
most efficient and sustainable solutions for the watershed. However, the model needs to be applied to the 
proper scale and by personnel that understand the methods behind the development of the model for it to be 
the most applicable and useful tool. In addition, the model is developed to examine large scale trends and is 
not applicable to smaller scale design situations, but there are opportunities to adjust the existing model for 
a smaller scale if adequate information and technical knowledge is available. 
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7.2.5.1 Spatial and Temporal Scale in Sediment Transport 
The spatial and temporal scale of the Lower Poudre River sediment transport model aligns with the scale of 
the available data used to create the model and the scale of the project goals of creating a comprehensive 
master plan for the project extent, which is nearly 40 miles of the Poudre River. Both the spatial and temporal 
scale of this model is unique to most sediment transport studies and provides a great platform to help create 
the most efficient and sustainable solutions for the watershed.     
 
The spatial scale of the model provides a unique opportunity to inform watershed scale management 
decisions and planning that is most often unavailable. More typically, sediment transport analyses focus on 
specific areas such as a bridge structure or along a short river distance where a river restoration project is 
occurring. However, the installation of a structure (e.g., bridge, diversion) or a river restoration project that 
alters floodplain connection, sinuosity, etc. often has larger scale implications that can affect the sediment 
transport dynamics for miles of river length upstream and downstream. Furthermore, a sediment transport 
related issue such as sedimentation under a bridge may be focused on this local disturbance, but the source 
of the problem over time is on a much larger scale such as channelization or urbanization upstream. This 
model offers the larger scale information needed to help inform watershed planners and river designers how 
changes to the river will affect upstream and downstream conditions and what solutions are most sustainable 
based on larger scale trends of aggradation and degradation. 
 
The temporal scale of the model uses a ‘total effectiveness’ approach that offers a unique perspective on the 
sediment transport dynamics. Typical sediment transport studies calculate transport at a snapshot in time 
during a single flow event considered influential, such as at different recurrence interval flood discharges 
(Q2, Q5, Q10, etc.). However, rivers transport some level of sediment continuously in varying amounts and 
in different distributions of sediment size. Typically, as flow increases, the amount of sediment transported 
also increases as does the particle size, but the probability that the flow will occur also dramatically 
decreases. The ‘total effectiveness’ technique helps quantify transport over all flows while accounting for flow 
probabilities in order to capture the combined effect of low but common flow events and high but uncommon 
flow events into a single metric. This gives planners and designers a comprehensive understanding of the 
long-term trends of sediment transport through time, leading to more sustainable and resilient solutions. 

7.2.5.2 Limits of Model Applicability 
The sediment transport model and study developed for this project offer many unique opportunities to help 
watershed management, planning, and restoration design in the future. However, the model and study have 
limits to their applicability and could be misleading if used incorrectly.   
 
The model can provide very useful information about the large-scale trends of aggradation and degradation 
along the Lower Poudre River and help identify key driving factors that influence sediment transport. This 
can be applied to help understand how reach-scale sediment transport dynamics were established over time, 
how a potential solution will change the current conditions, how it might change in the future, and how it 
affects other reaches on the watershed scale. The model can also be used to identify areas of concern and 
help inform why they are occurring, and what the most resilient solutions are moving forward. 
 
The model developed for this study is not intended to be a design tool but instead to provide information that 
will help inform what solutions may be the most sustainable and resilient in future projects. In addition, the 
model estimates average trends over time by using relative comparisons of results as opposed to the 
absolute values. Natural sediment transport processes are too complicated and chaotic to incorporate all 
influencing factors necessary for precise calculations; however, relative comparisons of the results can 
provide very informative estimates and help identify key trends.  Lastly, the model was created for a large-
scale master planning study and is not applicable to small scale design situations. There are opportunities 
to update the model to be utilized on a smaller scale, but this would require altering the code (in R), surveying 

higher resolution data sets for hydraulics in HEC-RAS, and possibly collecting more detailed hydrology, grain 
size, and reach break information.   

7.2.5.3 Model Updates 
The sediment transport model developed for this project should be updated at least every 10 years to reflect 
the changes that occur over time. This will primarily involve work such as resurveying the hydraulic geometry 
of the channel, adjusting roughness coefficients, integrating new bridges and other structures, and collecting 
new sediment samples. These new data will then be integrated into the model to better reflect current 
conditions, and the model re-run and analyzed. Events that could expedite more regular intervals of updating 
the sediment model include large floods, new structures in the river, significant morphologic changes to the 
channel (avulsions etc.), and changes to hydrologic and sediment discharge as a function of natural or 
anthropogenic changes. The sediment transport model can be used as an important tool for decision making 
for scenario studies regarding climate change and water stressors such as additional upstream storage and 
urban development. 
 

7.2.5.4 Applications 
When jurisdictions are planning to change or update infrastructure in the river, they should consider using 
the sediment transport model to better understand how the designs will affect the sediment dynamics in the 
river corridor. Along with the environmental study that is required when altering infrastructure in floodways, 
plans should consider leveraging habitat restoration opportunities in the immediate vicinity of the 
infrastructure project to support a sediment transport balance and complement infrastructure upgrades. 
 
What the Model Is and Is Not 
The model should be used for future scenario analysis within the project reaches. For instance, if a new 
project was being considered in the Lower Poudre River project area, it could be tested with the sediment 
transport model. Additionally, if multiple project alternatives were being considered along the river, the 
sediment transport model could be used to evaluate which of the alternatives would provide the best 
outcomes. The model should also be used for new planning and development efforts to evaluate the future 
project ideas.  
 
The model was built for reach scale (1-2 miles) or reach averaged analysis. Therefore, it should not be used 
for detailed analysis of a specific location on the river. The model lacks the detail in the HEC-RAS cross 
sections as well as detail in the pebble counts to be able to offer these types of outputs as valid results. Our 
modeling effort focused on sediment imbalances from neighboring project reaches (e.g., Reach 5 to Reach 
6, or Reach 13 to Reach 14). The model is useful for evaluating how future projects may affect the imbalance, 
so that they are designed in a favorable manner that improves the movement of sediment through the Lower 
Poudre River. In some cases, this means designing for the storage of sediment within a reach rather than 
additional transport downstream. 
 
Do use the model for: 

• Assessing reach-scale sediment imbalances. 
• Future scenario analysis within the project reaches (land use changes etc.) 
• Assessing project alternatives. 

 
Do not use the model for: 

• Detailed (i.e. design) analysis of a specific location on the river. 

7.2.6 Implement a Resilient Poudre River Trail 
The Poudre Trail is an important part of the culture and identity of the Lower Poudre River. However, in many 
areas, its placement in close proximity to the river means it is vulnerable to channel migration hazards and 
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discrete bank erosion (undercutting and slumping). As such, many of the concept designs in this Master Plan 
recommend setting the trail back away from the river or, where feasible, using dirt instead of concrete paths 
to provide access to the river without the need for infrastructure. General minimum setback distances from 
the river have been recommended for the trail to help with future river and trail restoration efforts. It should 
be noted that proper setbacks for the trail should be determined for each portion of the river using a detailed 
river hydraulic analysis and geomorphic assessment. Therefore, these general recommendations should be 
used as guidelines only. 
 
While these recommendations are minimum guidelines, it should not preclude setting the trail back even 
further from the river to reduce the risk of erosion to a constructed path. If a future change to the trail was 
being made and the surrounding land was not a constraint, the trail could be set back as far as necessary to 
reduce risk while balancing the general desire to be close enough to the river for trail users to have a positive 
experience—i.e. offsetting the trail as far as is reasonable to reduce risk without removing or disconnecting 
from the “feeling” of being alongside the river. For instance, in the concept designs for Reach 17, most of the 
trail is set back from the river by at least 350 feet. In the concept designs for Reach 13, the closest proposed 
location of the trail to the river is in an existing location approximately 235 feet from the river. However, the 
average setback distance of the newly proposed trail is approximately 440 feet from the river, with dirt trail 
used to provide closer river access. In the concept designs for Reach 22, which has a highly constrained 
river corridor, the trail is more typically 100 to 200 feet from the river. 
 
As a part of this analysis we have measured the migration of the river in places where the river has changed. 
It should be noted that many portions of the river have not changed significantly over the past 50 years. River 
migration was measured between 1969 and 2015 (46 years) and from 1948 to 2015 (67 years) to better 
understand the general erosion trend and to then define the setback distances necessary between the river 
and the trail. Most of the large changes occur on the outside of river bends (see Figure 7-17) where erosional 
pressure is greatest. However, some of the changes occurred in relatively straight portions of the river 
channel. The results from the analysis are provided in Table 7-2. The average distance the river channel 
shifted over the past 46 years is 85 feet, while the average river movement over the past 67 years is 114 
feet. However, looking at other statistical metrics such as the 75th and 95th percentiles and the maximum river 
movement, there are changes of 111 to 200 feet over the past 46 years and 160 to 220 feet over the past 67 
years. Therefore, the minimum trail setback for a 50-year duration is recommended to be 200 feet, without a 
margin of safety. However, with a safety factor added, the minimum recommended trail setback is 225 feet. 
Should the planning horizon increase to 100 years, the recommended trail setback would also increase.  
 

 
Figure 7-17: Outside River Bend 

Table 7-2: Poudre River Migration 

Reach 
No. Reach Name River Area 

River Change (ft.) 
1969-2015  
(46 years) 

1948-2015  
(67 years) 

6 Frank State Wildlife Area 
Outside bend; new 

channel formed 200 220 
7 Whitney Ditch Outside bend 36 67 
10 Kodak Watchable Wildlife Outside bend 125 156 
12 Broe Bluffs Outside bend 111 111 
13 Broe-Marietta-Orr Outside bend 30 52 
15 Signature Bluffs West Meandering bend 160 160 
15 Signature Bluffs West Meandering bend 98 117 
15 Signature Bluffs West Meandering bend 25 65 
16 Signature Bluffs East Outside bend 40 53 
17 Sheep Draw Outside bend 41 41 
17 Sheep Draw Outside bend 63 63 
17 Sheep Draw Outside bend 70 200 
19 Cottonwood Bend East Outside bend 108 169 
19 Cottonwood Bend East Outside bend 70 70 
19 Cottonwood Bend East Outside bend 142 165 
20 Great Western Railway Straight section 60 130 
20 Great Western Railway Small outside bend 73 92 
Average 85 114 
75th Percentile 111 160 
95th Percentile 168 204 
Maximum 200 220 
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7.2.7 Consider Land Acquisition and Protection 
Land acquisition can be an important tool for helping to protect and preserve the river corridor. It is typically 
used in conjunction with eliminating flood risk for a given area. Conservation easements are also useful tools 
that can be used to limit the types of activities that can occur within the designated land. It is important to 
start a dialogue with landowners to discuss resilient river strategies and the vision and recommendations for 
the future of the Lower Poudre River. We have provided a list of landowners by reach that would be necessary 
or helpful to communicate with about this process. 

• Reach 4: The downstream half of Reach 4 is a fairly pristine river environment owned by River Bluffs 
Ventures. This land should continue to be preserved in its natural state. 

• Reach 5: The concept designs require coordination with the River West community and United Water 
and Sanitation. 

• Reach 6: The concept designs require coordination with Hall on the north side of the river and Imago 
on the south side of the river. 

• Reach 10: The Kodak Watchable Wildlife Area is in the upstream end of the reach. This reach has 
good opportunities for creation or expansion of riparian habitat (riparian buffer) due to the lack of 
urban development. Broe Land Acquisitions and Carestream Health own most of the land surrounding 
the river.  

• Reach 12: Broe Land Acquisitions and Carestream Health own most of the land surrounding the 
river. This would be a good area for preservation, especially if it could be completed in coordination 
with Reach 13. 

• Reach 13: Broe Land Acquisitions, Martin Marietta Materials, and Orr own all of the land surrounding 
the river. This would be a good area to implement a conservation easement or land acquisition to 
preserve a fairly undeveloped stretch of river. 

• Reach 15: The river is constrained on the south side by the bluffs and a housing development and 
on the north side by gravel operations and ponds. The Camas Colorado property on the north side 
of the river would be useful to increase floodplain connections. 

• Reach 17: The Duran Blietz property is in the floodplain on the south side of the river, adjacent to a 
large City of Greeley owned property. This property has experienced flooding issues since the 
September 2013 flood. 

• Reach 19: The Poudre River travels around a pond on the Iverson property, which is surrounded by 
City of Greeley owned property. This limits the connection to the floodplain. 

• Reach 22: The concept designs require coordination with Hiner and the CCWCD on the north side 
of the river and Bucklen on the south side of the river.  

7.2.8 Improve Diversion Structures as Opportunities Arise 
Diversion structures are a part of the Lower Poudre River and are used to transport water for agricultural, 
industrial and municipal use in the surrounding community. However, these structures also act as barriers to 
fish passage and prohibit continuous sediment transport along the river. Should changes or upgrades be 
necessary for a diversion structure in the future, the structure should be reconfigured to increase sediment 
passage downstream and allow for fish passage. Designing diversion retrofits for sediment passage can be 
difficult and is different than fish passage. A reconfiguration will likely be more feasible where bypass 
channels already exist or have the potential to be retrofitted. 

7.2.9 Reclaim Gravel Mines to Create Floodplain 
The Lower Poudre River corridor is the site of many active and decommissioned gravel mining operations. 
The mines are typically located adjacent to the river channel, setback from the river by as little as 100 feet 
with berms or levees to protect the property from flooding. Once mining operations have ceased at a location, 
the ponds are frequently turned into storage ponds which are used for water storage or Poudre River 
augmentation flows (Duggan, 2015). The future use of gravel mines is usually fairly complicated and tied to 
issues related to water storage needs, water rights, construction materials, and cost of the land. Regardless 

of the future use, it is recommended that gravel operations transition the river corridor to a more natural state 
by following the resilient solutions presented in this Master Plan. These solutions might include: 

• Offsetting or setting-back levees or berms to allow make room for the river. 
• Eliminating levees or berms to reconnect the river to its floodplain. 
• Restoring land to a natural state with wetlands to promote aquatic and riparian habitat for wildlife. 

 

7.2.10 Promote Education of Resilient River Solutions 
Beyond making physical changes to the river and its surrounding habitat, outreach and education is a 
powerful tool in promoting the river corridor framework, which can help create and sustain resilient flood 
measures and reduce future damages. Education has been seen as the most effective long-term defense 
against disasters by increasing vulnerability reduction behaviors (Muttarak, 2014). Since flood mitigation 
measures should be supported by its stakeholders, it is important that the community understands the full 
spectrum of options and their various effects on the river corridor. With more understanding of the benefits 
from resilient planning and implementation, community support for future implementation typically increases.  
 
The concept designs for the Lower Poudre River showcase examples of boardwalk style portions of the 
Poudre River Trail. These areas can provide informational signs describing the new river and floodplain 
features and their supporting wetland ecosystems. The existing trailheads, including the Poudre Learning 
Center, provide opportunities for supporting and increasing education on resilience for the Lower Poudre 
River. 

7.2.11 Include Vulnerable Populations 
As jurisdictions continue to plan for flood hazard reduction in their communities, they need to make sure the 
needs, values, and barriers of vulnerable populations are considered ahead of the next flood event. The 
areas with the highest social vulnerability (identified in Section 5.1) were concentrated in Reaches 21 through 
28. These reaches represent the urban corridor of the river where it flows through the City of Greeley and 
beyond into unincorporated Weld County. By educating and communicating with vulnerable populations, with 
sensitivity to language and socioeconomic differences, educational gaps can be identified and filled. In turn, 
outreach to these more adversely affected populations can inform decision makers as to future flood 
mitigation needs of the community. 

7.3 Permitting  
Several permits are required prior to initiating the proposed projects, including permits that regulate 
environmental, sediment transport, and floodplain issues. The permitting process will require coordination 
with the proper jurisdictional authorities including the federal government, State of Colorado, Larimer and 
Weld counties and the affected cities. Local governments might have their own project approval process (Big 
Thompson River Coalition, 2015). For example, projects within city limits will undergo development review 
by planning, engineering, transportation and utilities departments when applicable. If a project affects or is in 
unincorporated county limits it must be approved by the county. When the project is located in a city but 
affects property outside the city limits, the project will be referred to the county to allow opportunity for 
comments on the project. The permits required are from a range of local, state, and national entities, 
illustrated in Figure 7-18. 
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Figure 7-18: Permits by Jurisdiction 

Even in the case of recovery efforts after a disaster like the 2013 flood, federal, state, and local regulations 
still apply, particularly after the immediate emergency has been addressed. However, many of the permits 
continue to have an expedited process put in place after the 2013 flood so that recovery work can begin as 
quickly as possible. The most common permit requirements for region and project are as follows (Carlson, 
2017 and Big Thompson River Coalition, 2015): 
 
County Floodplain Development Permit 
A Floodplain Development Permit must be obtained from the respective county or city before construction 
begins within the floodplain. This is to ensure that floodplain regulations are met to protect lives, property, 
and infrastructure. Grading, utility work, surface water elevation, and flood proofing are reviewed as part of 
the application process.  
 
No Rise Certification 
If a project is within the floodway, it requires a “No Rise Certification” by a qualified Professional Engineer. 
During the technical analysis, if the project cannot certify no impact on the 100-year flood elevations 
compared to the current Flood Insurance Study (FIS), the project will be denied unless the floodplain is 
redefined through FEMA’s Conditional Letter of Map Revision (CLOMR) application. Weld County has 
considerably more restrictive criteria than other Colorado counties and will not allow any rise in published 
floodplain elevations. 
 
Stormwater Discharge Permit 
Construction disturbance greater than 1 acre requires a Stormwater Management Plan (SWMP) and a 
Stormwater Discharge Permit from the Colorado Department of Public Health and Environment (CDPHE). 
Disturbance greater than 0.5 acre requires a city Stormwater Quality Permit for projects within city limits. This 
permit is typically obtained by the contractor not the project owner.  
 
USACE Permits and Certification 
Any construction work performed within the river channel below the normal high-water line or in wetlands 
must obtain a 404 Permit from the U.S. Army Corps of Engineers (USACE). These permits are used to 
regulate dredging or fill into “waters of the United States,” including wetlands. Projects may either be part of 
an existing USACE permit or may require their own individual permit. Individual permits must follow the 
extensive National Environmental Policy Act (NEPA) requirements. Some USACE permits are already 
effective for the region including Aquatic Habitat Improvement For Stream Channels In Colorado (Permit 12) 
and Natural Disaster Mitigation & Flood-Related Activities In Colorado (Permit 96) (USACE, 2016). Each 

permit has its own processes and scope of work. The Natural Disaster Mitigation & Flood-Related Activities 
in Colorado permit addresses the following: 

• existing roads  • stream banks 
• temporary levees  • intake structures  
• bridge embankments  • debris catchment facilities 
• utility structures  • restoration/cleanup of mud/rockslides 

 
Construction Dewatering Permit 
If a project involves dewatering a trench or excavation, then a Construction Dewatering Permit is required 
from the Colorado Department of Public Health and Environment (CDPHE). 
 
Right of Way Work Permit 
If the project occurs in, affects, or requires traffic control measures placed on a public roadway, then a Right 
of Way Work Permit is required. Depending on the governing body of the roadway, the permit may be 
required from the governing city, county, or Colorado Department of Transportation (CDOT). 
 
Building Permit 
If new structures are proposed or existing structures need repair, a building permit is likely required. 
Depending on location, the city or county might have different building permit processes. The required 
permits depend on the impact of a project, as shown in Figure 7-19 and listed in Table 7-3. 
 

  
Figure 7-19: Permits by Type of Construction 
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Table 7-3: Permit by Work Completed 
Action Necessary Action Governing Agency 

Altering, moving, relocating, 
or protecting the river 
channel 

Floodplain Development and 404 Permits 
river must be evaluated for its hydraulics, 

geomorphology, and stability by a 
qualified Professional Engineer 

 

Project requires work in the 
river channel or impact 
wetlands 

404 Permit U.S. Army Corps of 
Engineers 

Project is in the 100-year 
floodplain Floodplain Development Permit 

City engineering division or 
the county, depending on 

project location 

Project in floodway 

“No Rise Certification” by a qualified 
Professional Engineer or it must be 
submitted to FEMA in a Conditional 

Letter of Map Revision (CLOMR) 
application. 

 

Project involves underground 
utility work in the floodplain 

Pipelines must account for potential river 
scour and be appropriately protected as 

part of the Floodplain Development 
Permit application. 

 

Project involves grading 
work 

Comparison of pre-flood, post flood, and 
proposed construction grading in the 

Floodplain Development Permit 
 

Land disturbance greater 
than 1 acre 

Storm Water Management Plan (SWMP) 
and obtaining a Storm Water Discharge 

Permit 
CDPHE 

Disturbance greater than 0.5 
acre 

Storm Water Quality Permit for projects 
within city limits and temporary storm 

water quality best management practices 
CDPHE 

Project requires water control 
during construction 

Construction Dewatering Permit 
 CDPHE 

Project is in or affects public 
right of way 

Right of Way Work Permit is required 
prior to construction 

Right-of-way jurisdiction 
dependent: 
• City public works dept. 
• County engineering 
• CDOT 

Project impacts adjacent 
private property Approval from affected property owners 

Project owner needs to 
coordinate with property 

owners 
Source: Big Thompson River Coalition, 2015. 
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9.0 Appendices 

9.1 Appendix A: Community Engagement 
Appendix A is included within the Appendix A folder and includes the following elements. 

• Lower Poudre River Kickoff Meeting Minutes 
• Steering Committee Meeting Minutes 
• Steering Committee Interviews 
• Public Outreach Survey 
• Public Outreach Survey Results 

 

9.2 Appendix B: Sediment Sampling 
Appendix B is included within the Appendix B folder and includes the following elements. 

• Pebble Count Data 
• Bank Sample Data 
• Field Data Sheets 
• Sediment Sample Locations 
• Photo Documentation of Sediment Samples 

 

9.3 Appendix C: Sediment Transport Model 
Appendix C is included within the Appendix C folder and includes the following elements. 

• Sediment Transport Model Technical Report 
 

9.4 Appendix D: River Assessment 
Appendix D is included within the Appendix D folder and includes the following elements. 

• Prioritization Methods 
• Lower Poudre River Assessment Scores 
• Ecology Scores 
• Potential Improvement Scores 
• Poudre Trail Vulnerability Scores 
• Sediment Transport Model Results 
• Methods 

o FACStream 1.0 manual 
o Fort Collins RHAF Appendix 

• Flood analysis 
o Shapefile table of assets by reach 

• Prioritization Table 
• Landowner parcel information 

 

9.5 Appendix E: Probable Costs 
Appendix E is included within the Appendix E folder and includes the following elements. 

• Preliminary opinion of probable costs 


