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Section 1 Project Executive Summary 

The Somerset Diversion Improvement 

project provides multiple potential benefits 

to the North Fork of the Gunnison River 

(NFR). The exact location of this project is 

just upstream of Somerset, Colorado as 

shown in Figure 1, area view and Figure 2 

close up of the diversion area.  

The consumptive use portion of the study 

addressed improvements for the municipal 

and industrial diversion at Somerset. The 

municipal water diversion is for the 

Somerset Domestic Waterworks District 

(SDWD) that provides domestic water to 

the Gunnison County Town of Somerset. The industrial 

water diversion is for the Oxbow Mining’s Elk Creek 

Mine. 

The non-consumptive portion of the study developed the 

potential of public access points for boating and fishing, 

and improved habitat in the river reach around the 

diversion with improved safety for both boating and 

fishing. 

Obtaining a preliminary design is critical to the SDWD’s 

ongoing long-term system maintenance planning. 

Implementing the resultant engineering design could save substantial thousands of dollars annual 

in water system maintenance costs. There also would be improved domestic and industrial water 

quality. 

The project developed three alternatives for an improved diversion preliminary design improving 

low-flow diversion performance, eliminating direct water pumping from the river, and reduced 

sediment infiltration through the diversion. Reduced sediment infiltration will reduce operational 

cost for both Oxbow and SDWD. The three alternatives are: 

 Alternative 1 provides a surface intake to supply pump station water and restores the 

reach with a combination of drops and pools. Alternative 1 is based on restoring and 

reinforcing the series of sills previously constructed that are currently in a disorganized 

state. 

 Alternative 2 provides a similar surface intake to supply pump station water but restores 

the reach to a continuous single‐thread riffle through the project reach. 

 Alternative 3 provides a hybrid of Alternatives 1 and 2. Alternative 3 promotes a new 

intake and single thread river, but relies on small drops and pools in lieu of a continuous 

riffle to restore the river. 

The project also developed multiple public access potentials with the three major landowners in 

the project reach of the river. 

Figure 2 – Close-Up Diversion 

View 

Added 

Figure 1 –Diversion Area View 
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Figure 3 – Somerset Diversion 

Water Intake Location 

Somerset 

Colorado 

This project final report contains the details for all efforts completed during this project. 

Section 2 Problem Background 

2.1 Consumptive Use 

The consumptive part of this project focuses on the diversion of municipal and industrial water.  

The Somerset diversion is currently operated by Oxbow Mining LLC – Elk Creek Mine. See 

Figures 1, 2, and 3. This 

diversion provides industrial 

water for the mine and the 

municipal water for the town of 

Somerset via the Somerset 

Domestic Waterworks District 

(SDWD). Currently, the 

diversion can only meet the 

needs of both the town and the 

mine by using in-river pumps 

during low-flow periods. 

Additional, the filtration system 

that removes sediment is old 

and inefficient. The resulting 

high sediment filled water 

requires significant maintenance.  

As the cessation of mining operations nears, SDWD prepares to take over the operation of the 

complete water system. Obtaining this preliminary design is critical to the SDWD’s ongoing 

long-term system maintenance planning. Implementing the resultant engineering design could 

save thousands of dollars annual in maintenance costs and improve the water quality utilized 

domestically over the long term and for the shorter term industrial use. 

2.2 Non-consumptive Use 

The non-consumptive use part of this project focused on improved riparian habitat improvement, 

boater and fisher safety, and public access. 

This stretch of the NFR has a variable boating season of 1-9 weeks of higher flows (1000+ cfs) 

and benefits from extended flows down to the 256 cfs that are delivered to the Fire Mountain 

Canal below Somerset, Colorado. These lower flows last through the irrigation season that can 

end in August.   

Fishing on the North Fork is limited by access; however, is considered excellent for trout. Legal 

access to the 20 mile stretch of the NFR from Paonia Reservoir to the Town of Paonia is limited 

to the State Park below the Paonia Reservoir dam and the River Park in Paonia.  
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Section 3 Task Results 

The efforts and results from the three tasks completed are detailed in the following subsections. 

3.1 TASK 1 –Preliminary Design and Public Access Requirements 

3.1.1 Diversion Requirements   

The initial effort of Task 1 was to assemble the key stakeholders to define all the requirements 

that must be incorporated into the preliminary design of an improved diversion. All key 

stakeholders names and contact information is in Appendix A.  

The first individual stakeholder meetings were held with SDWD (February 11, 2014) and Oxbow 

(February 17, 2014). These two stakeholders are the owners of the diversion water rights. Each 

has their own requirements for the diversion and long-term operations. The group stakeholder 

meeting was held on March 10, 2014. Attendee list for each of these meetings is in Table 1.  

Table 1 Stakeholder Meetings and Attendees 

Meeting Date Attendee Organization 

SDWD 11-Feb-14 Terry Commander SDWD 

  Bill Sterns SDWD 

  Mike Drake DCD 

  Ralph D'Alessandro DCD 

    

Oxbow  17-Feb-14 Mike Ludlow Oxbow 

  Jim Kiger Oxbow 

  Mike Drake DCD 

  Ralph D'Alessandro DCD 

    

All Stakeholders  10-Mar-14 Mike Drake DCD 

  Ralph D'Alessandro DCD 

  Jim Kiger Oxbow 

  Mike Ludlow Oxbow 

  Chuck Shelden Oxbow 

  Tom Glor Bear Ranch 

  Rob Thurman Oxbow 

  Terry Commander SDWD 

  Eric Gardunic CPW 

  Dave Graf CPW 

  Kirk Madariaga CPW 

  Neal Schwieterman PKC 

 

The results of these meetings led to the following diversion requirements that were placed in the 

Statement of Work (SOW) used in the Request for Proposal (RFP) developed for the diversion 

preliminary design bidding process (See Section 3.2 for details). The preliminary diversion 

design effort will utilize the requirements to insure: 
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 Full diversion of water rights at all flow levels 

 Fish and boater passage through/around the diversion 

 Improved river and riparian area wildlife habitat, and bank and river channel stability 

 Reduced sediment loading in diverted water before pumping 

 Reduced long-term maintenance  

 Survival of a 100 year flood on the designed structure 

 Limited impact on the surrounding floodplain 

 Optimum pumping operations to move the water from the diversion to the water 

treatment plant 200 feet above the river and approximately a half mile away. 

3.1.2 Public Access – Plan Development  

The second effort under Task 1 was to develop a plan to enhance public access to the North Fork 

of the Gunnison River over the river reach from the base of the Paonia Reservoir downstream to 

the Gunnison County/Delta County line.  

Our Public Access Team (PAT) included DCD, SDWD, WSCC, CPW, TU, and PKC. Our team 

consists of a Colorado State Department, two Colorado special districts, and three nonprofit 

organizations. Our team members provided proven strengths and experience in gaining improved 

public access to both private and government owned lands, including conservation and access 

easements, donation of land, and direct purchase of land. All three of the major landowners made 

positive comments about the strength of our team. 

This effort required: 

 Defining the land ownership along the river 

 Talking with the major landowners to define the processes required to move forward with 

potential projects to increase public access to the river 

 Potential Sites Identification  

3.1.3 Public Access – Land Ownership  

Defining the land ownership along the NFR was readily available from the Gunnison County 

GIS mapping that is available on the Gunnison County website. 

(http://www.gunnisoncounty.org/325/Interactive-Maps ) 

Meetings with the GIS Department, the County Records Department, and the County Economic 

and Community Development Department at the County Building in Gunnison, Colorado 

provided the information verification/validation of the information provided on the interactive 

maps. A sample of the interactive information available is shown in Figure 4. From the GIS web 

information, one can obtain the GPS points that define the outline of any of the properties. All 

information obtained is contained in Appendix B.  

3.1.4 Public Access – Landowner Meetings  

Once landownership was defined, it was easy to see that there were three major river access 

landowners – BLM, MCC, and Oxbow. Before the landowner meetings started, our Team made 

the following decisions: 

 Our approach would be to develop a partnership with the individual landowner for 

improved public access 

 An independent meeting with each of the three major landowners would be held 

http://www.gunnisoncounty.org/325/Interactive-Maps
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Figure 4 – Map of Parcels from 

Website with Landownership 

 Access types under consideration would range from walk-in only access to drive-in 

access with parking, raft/kayak launching, and picnic areas 

The first public access meeting was held August 22, 2014 with the BLM at the Montrose Field 

Office. The attendees are listed in Table 2. 

BLM found our team’s plan to enhance 

public access to the NFR though 

developing a partnership with BLM very 

interesting. In our plan, the partnership 

with BLM would focus on BLM NFR 

property public access improvements 

projects.  

BLM explained that a partnership 

agreement would be defined for each individual project. The BLM process to develop each 

individual project consists of the following steps: 

 Step 1 – The Group interested in supporting the improvement project would draft a site 

specific proposal for public access improvement for a specific BLM property. The proposal 

should include: 

o Exact improvements to be made, including such items as entrance to property 

(vehicle and/or walking-in), parking, camping, picnic area, boat ramps, etc. 

o All supporting partners 

o Potential funding sources 

o Estimated increase in usage 

Table 2 – Attendees BLM Public Access Meeting  

Barb Sharrow BLM-UFO 

Julie Jackson BLM-UFO 

Jedd Sondergard BLM-UFO 

Mike Drake DCD 

Cary Denison TU 

Eric Gardunic CPW 

Neal Schwieterman PKC 
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 Step 2 – Project Group would initiate conversations with the BLM to get initial feedback 

and suggests for improvements on the proposal from BLM 

 Step 3 – The final proposal would be submitted to BLM 

 Step 4 – With the submittal of the final proposal, the BLM will start their official review 

process required for BLM to decide on accepting the project 

 Step 5 – BLM will come back with official comments on the proposal and required changes 

needed for BLM to accept the project. 

 Step 6 – BLM and the Project Group agree on proposal modification and the BLM accepts 

the project  

 Step 7 – The Project Group secures funding and starts project implementation and 

coordination with BLM 

The second public access meeting was held December 1, 2014 with the Mountain Coal 

Company (MCC) at 10 AM. The people in attendance are 

listed in Table 3. 

MCC thought that the team’s plan to enhance public access 

to the NFR though developing landowner partnerships was 

interesting. We briefly discussed our meeting with the BLM. 

From that discussion, MCC started a discussion noting 

specific properties/areas where they thought potential 

projects might be developed. Any area near current or future coal mining operations would not 

available for project development.  

Our discussion with MCC about their process for developing a specific project resulted in the 

following steps being defined: 

 Step 1 – The Group interested in supporting the improvement project would draft a site 

specific proposal for public access improvement for a specific MCC property. The proposal 

should include: 

o Exact improvements to be made, including such items as entrance to property 

(vehicle and/or walking-in), parking, camping, picnic area, boat ramps, etc. 

o All supporting partners 

o Potential funding sources 

o Estimated increase in usage 

 Step 2 – Project Group would initiate conversations with the MCC to get initial feedback 

and suggests for improvements on the proposal from MCC 

 Step 3 – The final proposal would be submitted to MCC 

 Step 4 – With the submittal of the final proposal, the MCC will start their official review 

process required for MCC to decide on accepting the project 

 Step 5 – MCC will come back with official comments on the proposal and required changes 

needed for MCC to accept the project. 

 Step 6 – MCC and the Project Group agree on proposal modification and the BLM accepts 

the project  

 Step 7 – The Project Group secures funding and starts project implementation and 

coordination with MCC 

Although the basic process looks identical to the BLM process, the options available and 

opportunities for funding any project with a private landowner would be significantly different 

than the ones used in developing projects with the BLM.  

Table 3 – Attendees MCC 

Public Access Meeting 

Kathy Welt MCC 

Weston Norris MCC 

Mike Drake DCD 

Ralph D'Alessandro DCD 

David Graf CPW 

George Osborn TU 
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The third public access meeting was held December 1, 2014 with Oxbow at 1:30 PM. The 

people in attendance are listed in Table 4. 

We briefly discussed our meeting with the 

BLM and MCC. From that discussion, we 

started a discussion noting specific 

properties/areas where Oxbow thought 

potential projects might be developed. 

However, Oxbow was much less 

optimistic than MCC about the potential of company land being developed into a public assess 

point. Any area near current or future coal mining operations would not be available for project 

development.  

Our discussion with Oxbow about their process for developing a specific project resulted in the 

same process steps as defined during the meeting with MCC. 

3.1.4 Public Access – Preliminary Sites Identification  

The Table 5 presents several potential river access sites, defined by the PAT, for each of the 

three major landowners. Note that these are preliminary sites identification and no detailed 

discussions with the landowners about any of these sites have occurred. The PAT will have to 

have additional meetings to determine exact usage and location priorities before additional 

access development actions occur. 

Table 5 Potential River Access Site Examples 

Site Number Landowner GPS Locator 

BLM #1 BLM N 38° 55’ 10.21”; W 107° 29’ 

45.87” 

BLM #2 BLM N 38° 56’ 20.53”; W 107° 22’ 

09.44” 

MCC #1 MCC N 38° 55’ 21.71”; W 107° 29’ 

08.82” 

MCC #2 MCC N 38° 55’ 47.62”; W 107° 25’ 

13.55” 

Oxbow #1 Oxbow N 38° 55’ 43.72”; W 107° 27’ 

19.60” 

Oxbow #2 Oxbow N 38° 55’ 54.05”; W 107° 24’ 

47.48” 

Oxbow #3 Oxbow N 38° 55’ 45.79”; W 107° 25’ 

23.52” 

 

 

Table 4 – Attendees Oxbow Public Access 

Meeting  

Mike Ludlow Oxbow 

Mike Drake DCD 

Ralph D'Alessandro DCD 

David Graf CPW 

George Osborn TU 
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Figure 5 – BLM #1 Along Bowie 

Road, downstream of Fire 

Mountain Canal takeout 

Figure 6 – BLM #2 Along CO RT 133 

starting west of the Gunnison County Road 

Department area and running east to the 

Kebler Pass road 

Figure 7 – MCC #1 Along CO 

RT 133 just east of the MCC 

operations main entrance 

BLM #1 is located just east of the intersection of Bowie Road and CO RT 133, along Bowie 

Road. See Figure 5. There are two separate BLM parcels included in this location. The primary 

access for this location would be for walk-in fishing access. Potential improvements include 

several safe access paths from the road to the river and limited parking along Bowie Road.   

BLM #2 is located along CO RT133 and the Kebler Pass Road. See Figure 6. Potential 

improvements for this location include Raft/Kayak launch site, parking lot, picnic area, fishing 

access paths.  

MCC #1 is located along CO RT 133 on the north side of the road. See Figure 7. Potential 

improvements include walk-in fishing access, small parking lot and small picnic area. 
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Figure 8 – MCC #2 Along CO 

RT 133 just west of Somerset 

Colorado and across from 

Bowie Rd 

Figure 9 – Oxbow #1 Along CO 

RT 133 at the current pump 

house, just east of Somerset 

Colorado  

MCC #2 is located along the south side CO RT-133, just west of Somerset Colorado and across 

from Bowie Road. See Figure 8. Potential site improvements include raft/kayak launch/takeout 

site, parking lot, picnic area, and fishing access. 

Oxbow #1 is located along and south of CO RT-133 in the area of the current pump house. See 

Figure 9. One required improvement would be to fence the critical areas around the pump house. 

Potential site improvements include walk-in fishing access, small parking lot and picnic area. 

Oxbow #2 is located along and south of old CO RT-133 just east of the intersection of old and 

new RT-133.  See Figure 10. Potential site improvements include raft/kayak launch/takeout site, 

walk-in fishing access, parking lot and picnic area. 

Oxbow #3 is located along and south of old CO RT-133.  See Figure 11. This location is 

approximately X miles from the intersection of old and new RT-133. Potential site improvements 

include raft/kayak launch/takeout site, walk-in fishing access, parking lot and picnic area. 
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Figure 10 – Oxbow #2 south of 

old CO RT 133 just east of the 

intersection with CO Rt-13 

Figure 11 – Oxbow #3 Along 

CO RT 133 at the current pump 

house, just east of Somerset 

Colorado  

 

 

 

Several of the potential sites for public access presents a steep downhill approach to the river. 

CPW has developed a way to turn 

this steep approach into a benefit 

using what we will call a raft slide 

with steps. Figures 12 and 13 show 

the implementation of a raft slide 

on the Blue River. This example is 

just upstream of the Trough Road 

Bridge, in the Kremmling, 

Colorado area. 

 

 

 

Figure 12 Raft Slide 

Looking UP 

Figure 13 Raft Slide 

Looking Down 
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3.2 TASK 2 – Preliminary Design Development 

Task 2 was completed through the execution of the following two efforts: 

 Completing a competitive procurement for the preliminary design effort 

 Completing the preliminary design engineering effort 

3.2.1 – Competitive Procurement  

The Request for Proposal (RFP) package was developed from the information obtained in Task 1 

and included all necessary requirements from DCD’s contract with CWCB. The RFP package 

included the following documents: 

 Invitation to Bid 

 DCD Bid Instructions 

 Preliminary Design Statement of Work (SOW) 

 Past Performance Information Sheet 

 Sample Contract 

The entire RFP package is contained in Appendix C. 

Five companies with known expertise in the required areas were set the RFP package. The 

companies were Buckhorn Geotech, McLaughlin Water Engineers (a Division of Merrick and 

Company), Crane Associates, FlyWater Inc., and Western Water and Land Inc. 

A bidder’s conference was held at the DCD offices in Delta Colorado on April 9, 2014. The 

attendees at this meeting are presented in 

Table 6. The meeting included a review of 

the RFP, with a question and answer 

session. After the meeting, there was a site 

visit at the diversion point on the North 

Fork. At that time, Oxbow employees 

joined the meeting and gave a tour of the 

pump house and the adjacent river area, 

and answered question on the current operation of the water diversion process. 

After the bidder’s conference, Buckhorn Geotech contacted DCD and stated that they would not 

be submitting a proposal. 

Two proposals were received on the due date of May 2, 2014. One proposal was submitted by 

the team of Crane Associates and Western Water & Land (CWWL). The other proposal was 

submitted by Merrick-McLaughlin.  

The proposals were reviewed by three DCD people using the Delphi method as explained in the 

instruction to offerers (See Appendix C for details). In the technical portion of the evaluation 

both bidders scored well, with Merrick-McLaughlin somewhat higher than CWWL in the 

independent review by all three reviewers. In the past performance, Merrick-McLaughlin was 

scored significantly higher than CWWL. Merrick-McLaughlin also was the low cost bidder. 

Therefore, from a low risk/high value standpoint, the contract was awarded to Merrick-

McLaughlin on May 14, 2014. 

Table 6 – Attendees Bidder’s Conference  

Mike Drake DCD 

Ralph D’Alessandro DCD 

Beth Karberg DCD 

Jeff Crane Crane Associates 

Nancy Lamm Buckhorn Geotech 

Bruce Smith Western Water & Land 

Arron Asqith Merrick-McLaughlin 



16 
 

Figure – 16 

Downstream Gage 

Figure – 15 Pump 

Gage 

3.2.2 Preliminary Design Engineering 

The steps completed to develop the preliminary design are detailed in the following paragraphs. 

River Flow Measurements – The initial step in the preliminary design effort was the collection of 

river flow measurements. This step actually began before the award of the award of the contract 

for the preliminary design. As a result of the Bidder’s Conference, two of the potential bidders 

suggested that DCD start collection river flow measurements as the snow melt run-off started. 

DCD started collecting river staff gage measurements on May 3, 2014. Three staff gages were 

placed in the river. Each gage was marked at one inch intervals from the top of the gage. The 

gages were pounded into the coble of the river bed and anchored with rocks at the bed level.  

The three gages were place as follows. One staff gage was placed 

near the upstream and downstream end of the river reach under 

consideration, and a gage was placed at the location of the current 

river pump site. The upstream gage was identified as SDSU. SDSU 

details are – gage placed downstream of the upstream river model 

point; GPS location N 38° 55.763’ W 107° 27.184, as shown in 

Figure 14. The pump location gage was identified as SDSP. SDSP 

details are – gage placed just downstream 

of the pumps; GPS location N 38° 

55.691’ W 107° 27.341, as shown in Figure 15. The downstream gage 

was identified as SDSD. SDSD details are – gage placed about 10 

yards upstream of the downstream river model point; GPS location N 

38° 55.692’ W 107° 27.362, as shown in Figure 16. 

The first measurement set was taken 

on May 3
rd

 with the last measurement 

set taken on July 2
nd

. There were a 

total of 12 measurement set recorded. 

The river flows ranged from 586 cfs to 2,697 cfs during the 

collection of the 

data. The data set 

for each measurement set included the date and 

time of day, and the distance in inches from the 

top mark on the stake to the water level. A sample 

of the data is shown in Table 7. All of the data collected is contained in Appendix D. 

 Kickoff Meeting – The second design effort was the Design Kickoff meeting held at the DCD 

office on July 22, 2014. The attendees at this meeting are listed in Table 8. The purpose of the 

Kickoff meeting was to insure that the stakeholders and the MWE Team were all in agreement of 

the project scope, schedule, objectives, and diversion design requirements. During these 

discussions the following objectives and design criteria were agreed upon: 

Table 7 – Sample of Gage Data 

Date Location Time  Inches 

5/3/14 SDSP 1:04 PM 41 5/8  

5/3/14 SDSD 1:18 PM 37 1/8  

5/3/14 SDSU 1:40 PM 34 7/8  

Table 8 – Kickoff Attendees  

Mike Drake DCD 

Figure – 14 Upstream 

Gage 
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 Ensure full diversion of water 

rights at all flow levels, 

 Ensure fish and boater passage 

through/around diversion, 

 Reduce sediment loading in 

diverted water before pumping, 

 Reduce long-term maintenance, 

 Survive 100-yr flood with 

improvements, 

 Minimize impact to surrounding floodplain, and 

 Optimize pumping operations from pump station to water tank 

Also, all stages of the diversion design effort the following key issues were considered at: 

 The Waterworks District would like to eliminate the initial pumping (river to wet well) 

with the proposed design. 

 The group would like the final configuration to equally benefit fishing and boating 

recreation with boating/passage improvements to encourage low hazard normal river use 

and not necessarily provide a destination park and play experience. 

 Where possible, the group would like to introduce natural elements into the design, 

minimizing straight lines or obvious man made elements where possible. 

 The project area is currently on private property. Development of access will not be 

initiated until this analysis/design is completed. 

Evaluation Of Existing Site And Diversion – The third design effort was Merrick-McLaughlin 

completing a topographic and bathymetric survey of the site and river bottom from July 22 

through July 24, 2014. Surveying was completed using a Leica Total Station. Monuments or 

other control points on established datums, such as NAVD 88 and NGS 83 could not be located 

in the immediate project area. As a result, the survey was tied to the vertical datum used by the 

Oxbow Mine, LLC. Full topographic survey extended downstream of the pump station 500 feet 

and upstream 1000 feet. River cross sections were also collected 1,000 feet and 2,000 feet 

downstream of the pump station. The most downstream cross section corresponds to Cross 

Section Z, as identified in the Flood Insurance Study, Gunnison County, Colorado and 

Incorporated Areas, FIS Number 08051CV000A, May 16, 2013. The measured hydraulic drop in 

the North Fork from the east entrance road to the west entrance road at the time of surveying was 

9.9 feet with an overall channel slope 0.83%. 

In the past, multiple loose rock sills were constructed in the river to raise local groundwater and 

aide with infiltration gallery production. Since construction, the sills have gradually lost shape 

during high flows from saltation and local scour processes. During the survey, inspection of the 

site was also completed. In the current state, water is spread out across the sills, resulting in 

shallow flow in spaces between boulders. The shallow nature of the flow and numerous small 

gaps limits boat passage through the diversion site at low flows. In addition, local scour around 

the larger boulders allows underflow creating voids that are foot entrapment hazards for 

fisherman and waders. At intermediate boating flows, less than 1,000 cfs, gaps between boulders 

present pinning hazards for boaters. It also was noted that banks on both sides of the river have 

degraded to a near vertical condition as a result of the unstable condition of the reach. It is 

opined that this vertical condition is the result of a combination of channel degradation due to 

Beth Karberg DCD 

Arron Asqith Merrick-McLaughlin 

Quinn Connell Merrick-McLaughlin 

Neal Schwieterman Paonia Kayak Club 

Terry Commander SDWD 

Mike Ludlow Oxbow 

Tom Glor Bear Ranch 
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sediment stripping by Paonia Reservoir and higher flows being directed into banks by the series 

of installed sills. The resulting condition is near vertical banks that can no longer support riparian 

habitat or wetland vegetation needed to keep topsoil in place and provide shaded shelter for fish 

and other aquatic species. 

Preliminary Design Analysis and Draft Design Review Meeting – The completion of flow 

measurements, the Kickoff meeting, and the evaluation of the existing site and diversion 

delivered the required data to start the preliminary design effort. This effort was the detailed 

design and analysis that resulted in the Draft Preliminary Diversion Design, which was then 

reviewed by the project stakeholders at the Draft Preliminary Design Review Meeting. 

The Draft Preliminary Diversion Design effort developed in two alterative designs.  

Alternative 1 restores and reinforces the multiple sill project previously constructed to locally 

raise groundwater at the diversion location. The following are short descriptions of the design 

elements included in Alternative #1: 

 Intake/Diversion Orientation – The intake/diversion structure is proposed on the outside 

of a bend, parallel to the river bank and oriented to provide sweeping flow across the 

intake bar rack to reduce pinning of floating debris. 

 Bar Rack – New sloped bar rack along intake structure for exclusion of large floating 

debris. 

 Sluice Channel with Overshot Gate – A concrete channel, parallel to river flow is 

proposed to sluice sediment downstream while allowing lateral intake of water. An 

overshot gate within the channel can be raised during periods of low flow and drought to 

ensure a pool for water diversion. During high flow, the gate will be lowered to promote 

sediment sluicing. 

 Existing and New Sills – Boulders from the existing loose rock sills will be reused. New 

sills will be constructed at similar elevation to existing sills, however, the new sills will 

include appropriate cutoffs and grout for stability during a 100-yr design flood. 

 Fish Passage – A roughened channel (rock ramp) using boulders to provide fish passage 

at the grouted boulder diversion structure. Other sills will use a combination of boulders 

and low drops to allow upstream fish passage. 

 Stepped Dam – Grouted boulder steps at the dam will improve stability and reduce 

hazards along the toe of the dam. 

 Jetties – Boulder jetties upstream, downstream, and within the project reach will be 

constructed to turn the river flow, provide a take-out for river users, and protect the bank. 

 Portage Trail – A trail and signage to encourage portage around the intake and diversion 

dam is included on the north bank. 

This alternative provides a combination of small drops and pools to distribute the grade in the 

reach and is depicted in Figure 17.  

Alternative 2 represents a return of the river reach to a single thread, matching the overall river 

gradient and mimicking the river width and riparian and wetland terraces bordering the river 

upstream and downstream of the project site. Similar to Alternative 1, a combination fish 

ramp/boat passage and lateral diversion structure is proposed at the upstream end of the project 

reach. The drop is reduced to 2 feet in this alternative to further promote fish passage and low 

hazard boat passage. In lieu of multiple sills, a series of jetties on the outside of the river bend 

shift the river north and provide an opportunity to re-establish the outside bend terrace that has 
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long since vanished as a result of sediment transport and scour. The following are short 

descriptions of the design elements included in Alternative #2: 

 Intake/Diversion Orientation – The intake/diversion structure is proposed on the outside 

of a bend, parallel to the river bank and oriented to provide sweeping flow across the 

intake bar rack to reduce pinning of floating debris. 

 Bar Rack – New sloped bar rack along intake structure for exclusion of large floating 

debris. 

 Sluice Channel with Overshot Gate – A concrete channel, parallel to river flow is 

proposed to sluice sediment downstream while allowing lateral intake of water. An 

overshot gate within the channel can be raised during periods of low flow and drought to 

ensure a pool for water diversion. During high flow, the gate will be lowered to promote 

sediment sluicing. 

 Existing and New Sills – Boulders from the existing loose rock sills will be reused. One 

new grouted boulder diversion sill will be constructed at the upstream end of the project 

reach. The new sill will be constructed at a similar elevation to the upper existing sill; 

however, it will include appropriate cutoffs and grout for stability during a 100-yr design 

flood. 

 Fish Passage – A roughened channel (rock ramp) using boulders to provide fish passage 

at the grouted boulder diversion structure. The remainder of the reach will be restored 

with a continuous riffle, easily meeting fish passage criteria. 

 Jetties and Boulder Clusters – Boulder jetties upstream, downstream and within the 

project reach will be constructed to turn the river flow, provide a take-out for river users, 

protect the bank and establish riparian/wetland terraces. In addition, large single boulders 

or boulder clusters are provide to provide intermediate resting and feeding areas within 

the riffle. 

 Portage Trail – A trail and signage to encourage portage around the intake and diversion 

dam is included on the north bank. 

Figure 17 – Alternative 1 
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Figure 18 – Alternative 2 

This alternative uses a combination of a single drop/sill and constructed riffle to distribute the 

drop within the reach and is depicted in Figure 18. One primary goal of Alternative 2 is to restore 

the river to a more natural condition, prior to loose boulder sill installation and subsequent 

destabilization of the reach. Similar to reaches upstream and downstream, it is planned to add 

large individual boulders or boulder clusters to provide variety in the riffle, and feeding/resting 

zones for fish. 

The Preliminary Design Review meeting resulting in the following suggestions to be reviewed 

and included into the Final Preliminary Design report: 

 The costs presented did not include on shore (land) work that should be included in the 

final report. 

 Most group member preferred the single thread river option. 

 Alternative 2 fish passage River velocities and depths were preferred. 

 The group would like to explore a third alternative that blends Alternatives 1 and 2 –

small drops and a single thread for restoration of the river. 

 Follow up with the County is needed to further define needed floodplain development 

permitting for the site. 

 The team would like an estimate of construction duration included in the report. 

 There is concern that construction of the diversion at the proposed location may cause the 

need to apply for a change in point of diversion. 

Final Preliminary Design Report – The Draft Final Preliminary Design Report was reviewed by 

the stakeholders and small corrections and additions were requested. The Final Preliminary 

Design Report was received on January 15, 2015. The Final Preliminary Diversion Design 

Report, including the details of all analysis completed, is contained in Appendix E. Two key 

points within this report are given in the following paragraphs. 
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Stakeholders Preferred Alternative – The Stakeholders prefer a single thread river design. CPW 

and TU prefer Alternative 2, from an overall fish prospective. The rest of the stakeholder team 

prefers Alternative 3 (See Figure 19 and 20) from a boating and fishing prospective. See 

Appendix F for the statement supporting Alternative 2, along with concerns and required 

analysis that would be have to be completed for CPW and TU to support Alternative 3.  

Floodplain Modification Process – The proposed alternatives modify the existing 100‐yr water 

surface elevations by as much as 1.2 feet at some cross sections. The project lies within Zone A 

of the Flood Insurance Rate Map (FIRM) and will be constructed in the floodplain and floodway. 

In development of final design, a standard Gunnison County floodplain development permit 

application (available on the County website) will be required. Currently, the County floodplain 

regulations limit the post project base flood elevation rise to 0.5 feet. There are two approaches 

may be taken during final design development. These include: 

1. Modification of design to achieve a 0.5 feet or less rise, followed by standard floodplain 

development permit application. 

2. Request for a variance to the regulations as the only adjacent structure potentially 

impacted would be the existing pump station.  

Note that the pump station finished floor elevation is approximately 2 feet above the current 100 

year water surface elevation. 

Figure 19 – Alternative 3 
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Figure 20 – Alternative 

3 

The County reviews floodplain development applications on a case by case basis and does not 

have specific criteria related to diversion structures. As a result, the design engineer for the final 

project will need to prepare a report detailing the proposed impacts to the floodplain. An initial 

project meeting will be held with the County to discuss options and requirements for the project. 

 3.3 TASK 3 – Final Report 

This document is the Final Report for the Somerset Diversion Improvement Study -North Fork 

of the Gunnison River Corridor Project. The effort to develop, compile, and review the Final 

Report started on October 23, 2014. The report was completed and sent to CWCB on December 

2, 2014.  

Section 4 Project Conclusions 

The following conclusions are based on both data collected and the analysis completed for this 

project: 

1. Three alternative concepts were developed. All concepts achieved the primary design 

objectives including: 

 Ensure full diversion of water rights at all flow levels, 

 Ensure fish and boater passage through/around diversion, 

 Reduce sediment loading in diverted water before pumping, 

 Reduce long‐term maintenance, 

 Survive 100‐yr flood with improvements, 

 Minimize impact to surrounding floodplain, and 

 Reducing water system maintenance and increasing water quality. 

2. The three concepts, as developed, have been validated with preliminary design analysis. 

Alternatives 1 and 2 have been modeled using one‐dimensional and two‐dimensional 
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modeling techniques. Since Alternative 3 is a combination of Alternatives 1 and 2, 

addition analysis wasn’t necessary.  

3. Alternatives 1 and 3 support multi-use recreational objectives for the project reach, 

maximizing benefits for both fisherman and boaters and will encourage tourism.  

4. The majority of stakeholders prefer Alternative 3 because the design returns the river to a 

single thread and provides an opportunity for riparian terrace restoration, and encourages 

tourism. 

5. Alternative 2 is preferred by CPW and TU, from a fish perspective. However, Alternative 

3 could be acceptable if fish requirements are completely met (See Appendix F).  

6. The three major landowners for this section of the NFR basically agreed that our PAT’s 

plan to enhance public access to the NFR though developing landowner partnerships was 

a good approach to gaining more public access to the NFR.   

7. There is a high probability that public access projects can be developed with the BLM 

and MCC.   

Section 5 Project Recommendations 

The following recommendations are based on the data collected and the analysis completed: 

1. Alternative 3 is the recommended as the basis for future design phases and funding requests. 

2. During final design the following will be required: 

 Stability design will be required, including scour depths, channel degradation and 

aggradation, and armoring sizes/types. 

 A standard floodplain development permit application (available on the Gunnison County 

website) will be required.  

 The preliminary design indicates a 1.2 foot increase while the current floodplain 

regulations limit the post project base flood elevation rise to 0.5 feet. Two potential 

resolution approaches are: 

1. Modification of design to achieve a 0.5 feet or less rise, followed by standard 

floodplain development permit application. 

2. Request for a variance to the regulations as the only adjacent structure potentially 

impacted would be the existing pump station. Note that the pump station finished 

floor elevation is approximately 2 feet above the 100‐yr water surface elevation. 

 The County reviews floodplain development applications on a case by case basis and 

does not have specific criteria related to diversion structures. As a result, the design 

engineer for the final project will need to prepare a report detailing the proposed impacts 

to the floodplain. It is highly recommended that an initial project meeting with the 

County is held to discuss options and requirements for the project. 

 Safety recommendation – the CWCB low hazard design criteria be used as a basis for 

further development of the design. 

 2D modeling results indicate that some design revisions will be required to ensure 

compliance with fish passage criteria. 

 Determination of needed property and access for operation and maintenance of the 

diversion improvements is required. 

 Tie project survey to NAVD 88 (vertical datum) and NGS State Plane Coordinates 

(horizontal control). 

3. Public access projects should be developed for BLM and MCC lands and funding these 

projects should be pursued.   
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Appendix A - Key Stakeholder Contact List 
Name 

 
Affiliation Address Phone E-mail 

Ralph D'Alessandro DCD 690 Industrial Blvd. 
Delta, CO 81416 (970) 314-5355 rdinca@yahoo.com 

Mike Drake DCD PO Box 1534 Paonia, CO 
81428 (970) 527-4535 mldht1@live.com 

Beth Karberg DCD 690 Industrial Blvd. 
Delta, CO 81416 (790) 498-9460 deltaconservationd@gmail.com 

Aaron Asquith MWE/Merritt 

2420 Alcott Street 

Denver, Colorado 80211 (303) 800-9030 Aaron.Asquith@merrick.com  

Terry Commander SDWD   tcommander@wildblue.net 
Bill Sterns SDWD  (970) 929-6366  
Eric Gardunic CPW 2300 S. Townsend Ave., 

Montrose, CO 81401 (970) 250-5842 Eric.Gardunio@state.co.us 
Dave Graf CPW 711 Independent Ave., Grand 

Junction, CO 81505 (970) 255-6142 david.graf@state.co.us 
Barb Sharrow BLM-UFO  (970) 240-5313 bsharrow@blm.gov 
Julie Jackson BLM-UFO  (970) 240-5310 jmjackson@blm.gov 

Jedd Sondergard BLM-UFO  (970) 240-5342 jsondergard@blm.gov 

Cary Denison Trout Unlimited   cdenison@tu.org 
Neal Schwieterman Paonia Kayak 

Club  (970) 527-9188 mambomamba@paonia.com 

Sarah Sauter 

Western Slope 
Conservation 
Center   sarah@theconservationcenter.com  

Jim Kiger Oxbow   jim.kiger@oxbow.com 
Mike Ludlow Oxbow   mike.ludlow@oxbow.com 
Chuck Shelden Oxbow    
Rob Thurman Oxbow    
Tom Glor Bear Ranch   tom.glor@flcrsi.com 

mailto:Aaron.Asquith@merrick.com
mailto:arah@theconservationcenter.com
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Name 
 

Affiliation Address Phone E-mail 

Kathleen Welt MCC 
PO Box 591, 5174 Highway 
133, Somerset, CO 81434 (970) 929-2283 kwelt@archcoal.com  

Weston Norris MCC 
PO Box 591, 5174 Highway 
133, Somerset, CO 81434 (970) 929-2333 wnorris@archcoal.com  

     

mailto:csmith@archcoal.com
mailto:csmith@archcoal.com
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Appendix B – GIS Landowner Information 
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The following table illustrates the value of the GIS information available. The GIS points listed in the 
table provide the corner points for all the BLM owned parcels in this reach of the river. 
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Appendix C – RFP Package 
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Appendix D – Somerset Diversion River Flow Measurements 
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SDSP = Gage placed just downstream of the pumps; GPS location N 38° 55.691’ W 107° 27.341 

SDSD = Gage placed about 10 yards upstream of the downstream river model point; GPS location N 38° 

55.692’ W 107° 27.362 

SDSU = Gage placed downstream of the upstream river model point; GPS location N 38° 55.763’ W 107° 

27.184 

Measurements = distance in inches from the top mark on the stake to the water level 

Date Location Time  Measurement 

5/3/14 SDSP 1:04 PM 41 5/8  

5/3/14 SDSD 1:18 PM 37 1/8  

5/3/14 SDSU 1:40 PM 34 7/8  

5/6/14 SDSP 7:59 AM 29 1/2 

5/6/14 SDSD 7:55 AM 25 5/8    

5/6/14 SDSU 8:11 AM 20 

5/13/14 SDSP 3:19 PM 37 1/2 

5/13/14 SDSD 3:21 PM 33 3/4 

5/13/14 SDSU 3:27 PM 32 1/10  

5/19/14 SDSP 8:55 AM 35 

5/19/14 SDSD 8:58 AM 30 7/10 

5/19/14 SDSU 9:06 AM 27 1/4 

5/25/14 SDSP 9:46 AM 30  

5/25/14 SDSD 9:48 AM 27 1/2 

5/25/14 Rock 9:53 AM Periodic 
topping 

5/25/14 SDSU 9:56 AM 22 2/10 

5/28/14 SDSP 3:53 PM 29 2/10 

5/28/14 SDSD 3:55 PM 25 4/10 

5/28/14 Rock 3:59 PM Topped 

5/28/14 SDSU 4:02 PM 20 9/10 

5/30/14 SDSP 10:15 AM 23 

5/30/14 SDSD 10:18 AM 20 8/10 

5/30/14 Rock 10:23 AM topped 

5/30/14 SDSU 10:27 AM 14 1/2 

6/3/14 SDSP 9:04 AM 15 3/4 

6/3/14 SDSD 9:06 AM 17 2/5 

6/3/14 Rock 9:09 AM  

6/3/14 SDSU 9:14 AM 9 3/4 

6/8/14 SDSP 11:32 AM ? 

6/8/14 SDSD 11:35 AM 24 1/2 

6/8/14 Rock 11:41 AM  

6/8/14 SDSU 11:45 AM 18 3/4 

6/19/14 SDSP 10:30 AM ? 

6/19/14 SDSD 10:32 AM 35 1/2 

6/19/14 Rock 10:35 AM  
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6/19/14 SDSU 10:39 AM 31 2/5 

6/25/14 SDSP 10:47 AM ? 

6/25/14 SDSD 10:50 AM ? 

6/25/14 Rock 10:54 AM  

6/25/14 SDSU 10:57 AM 33  

7/2/14 SDSP 2:29 PM 2.2 inches 
from water 
line on gage 
to bottom of 
river 

7/2/14 SDSD 2:29 PM 7.4 WL to 
bottom 

7/2/14 Rock 2:29 PM  

7/2/14 SDSU 2:29 PM 35. 8; or 8 wl 
to b 
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Appendix E –Preliminary Design Report 
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Appendix F – Alternative 2 Support Statement and Concerns 
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From a fisheries perspective, Alternative number 2 is by far the preferred alternative.  It 

adequately meets the goals of this project by creating a functional water diversion structure that 

allows both boater and fish passage, while maintaining a channel that is reflective of the natural 

channel of the N. Fork Gunnison. 

I am not enthusiastic about the three grouted drop structures that are proposed in Alternative 

number 3, as they will have detrimental impacts to the fishery in the N. Fork.  These structures 

appear to have been added to allow for the addition of play boating, which I was not aware of 

having been a stated goal of the project.  Such grouted structures are known to negatively impact 

riverine fisheries in three ways: they limit fish passage due to high velocities, they reduce the 

amount of inhabitable fish habitat within the altered reach, and they reduce the aquatic 

invertebrate production within the stretch of river. 

The high velocities within the tongue of these types of structures typically exceed the swimming 

capabilities of fish, especially at low flows when the entire volume of the river is confined to the 

grouted drop structure.  Although the proposed design describes the use of boulders to allow 

upstream fish passage and shows some low velocity zones adjacent to the drop structure, I am 

concerned that these boulders will not be accessible during low flow conditions where these 

types of grouted drop structures are most limiting to fish passage. We have seen issues with these 

types of designs throughout the state.  Would it be possible to run the Merrick fish-passage 

analysis for Alternative number 3 at low flows to see what predicted fish passage would look 

like?  In such an analysis, would the Manning's n value be adjusted to reflect the low roughness, 

grouted surface?  If these structures are preferred, we would recommend making adjacent fish 

passage structures that would be inundated and passable at all flow conditions.    

In multiple kayak parks throughout the state, CPW has observed significant declines in fish 

abundance and biomass.  This is due to the high and variable flow conditions that result from the 

accelerated water that is produced as a necessity for creating play-waves.  Essentially, the 

conditions within pools downstream of grouted drop structures are too tumultuous for fish to 

inhabit in normal numbers. 

Finally, grouted drop structures reduce the aquatic invertebrate production from the section of 

stream in which they are installed.  Aquatic invertebrates utilize the interstitial spaces between 

cobbles in the stream bed for habitat, and the highest zones of invertebrate densities are within 

riffles.  Grouted drop structures eliminate these invertebrate production zones by changing the 

natural riffle drops in a river to grouted drops causing drastic reductions in overall biomass 

within the reach of river.  The impacts of this reduced biomass can affect fish populations well 

downstream of the drop structures by eliminating inflows of invertebrates from upstream. 

In summation, CPW does not support Alternative number 3.  If this alternative is pursued, we 

would like to see the Merrick analysis for this design for the entire reach, and would recommend 

installing fish passage channels adjacent to the grouted drops.   

We greatly prefer Alternative number 2.  Thanks! Eric Gardunio; Area Aquatic Biologist 




