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1.0 INTRODUCTION 
Lewis and Clark County (LCC) with the support of RESPEC Inc. has prepared an update to the 2013 Flood 

Mitigation Master Plan for the Helena Valley (VFMMP) in LCC. The 2022 update to the master plan was deemed 

necessary to incorporate completed mitigation projects as well as additional data, information, tools 

developed since the initial master plan. The master plan update will be used to continue guiding mitigation 

planning for floodwaters of Tenmile Creek and Silver Creek throughout the Helena Valley. The overall planning 

area is shown in Figure 1-1. 

 

Figure 1-1. Project Location map with the planning area highlighted in (red). 

The Helena Valley, herein referred to as the Valley, has a history of flooding with significant flood events in 

1964, 1975, 1981, 2011, 2014, and 2018. Flooding is a normal phenomenon primarily due to the nature of both 

the Silver Creek and Tenmile Creek drainages. Both creeks begin in mountainous drainages and enter the 

Valley on alluvial fans. Streams through alluvial fans are typically perched channels with low bank heights. As 

flood stages rise, floodwaters spill from the main channel and can diverge from the primary flow path for 

appreciable distances. Both Silver Creek and Tenmile Creek show widespread evidence of their primary flow 

path changing over time. Overbank flooding from both Tenmile Creek and Silver Creek translates to sheet flow 

flooding throughout the developed Valley, with its direction and quantity primary controlled by the topography, 

but also influenced by roadways and drainage infrastructure.   
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The update to the VFMMP aims to mitigate flooding through the Valley by assessing and planning for changing 
streambed conditions, directing and routing overbank flooding, and sizing and designing adequate flood 
control infrastructure. 

This report provides an overview of the update to the VFMMP, describes the current existing conditions, and 
summarizes mitigation options, costs, recommendations, and funding options.  

1.1 BACKGROUND 
Flooding in Helena Valley has been studied several times over the past five decades. Large flood events in 
1975, 1981, and the most recent large event in 2011 all triggered flood mitigation investigations. Perhaps the 
earliest known study was conducted by the Army Corps of Engineers, perhaps in the mid-1960s. Limited 
information has been located regarding the details of that study.  

In 1977, the Lewis and Clark County Commissioners and citizens passed resolutions to create a flood control 
advisory committee, tasked to develop favorable alternatives for flood control, and to create a flood control 
district to fund flood control projects.  

A flood drainage study for Tenmile Creek was conducted by Morrison-Maierle and published in April, 1982 
(Reference 1). That study developed a comprehensive flood drainage plan to reduce future flood losses in the 
Helena Valley area. Companion studies were also developed for Silver Creek, Eastgate Village/Treasure State 
Acres, Prickly Pear Creek, and Trout Creek.   

In 2006, the United States Geologic Survey (USGS) completed a large-scale flood insurance study of Tenmile 
Creek, Tenmile Creek Overflow, and Silver Creek (Reference 2). The primary focus of that study was to update 
the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRMs). The current 
effective FIRMs are based on results of that study.  

In 2010, PBS&J contracted with Montana Department of Natural Resources and Conservation (DNRC) to 
conduct a flood re-study of Silver Creek (Reference 3). That study was also focused on updating the FEMA 
FIRM maps to current conditions.  

The 2011 flood event triggered the need for a modern master plan which became the 2013 Flood Mitigation 
Master Plan for the Helena Valley.    

1.1.1 2013 FLOOD MITIGATION MASTER PLAN FOR THE HELENA VALLEY 

Following 2011 flooding, LCC contracted with Anderson-Montgomery Consulting Engineers, Inc. (AMCE) in 
August of 2011 to develop the VFMMP. The goal of the plan was to implement an overall floodwater 
management system to reduce flooding impacts to residents, businesses, infrastructure and natural 
resources in the Valley. To develop the plan, AMCE estimated discharges of the 2011 flood event, 
approximated conveyance capacities of existing hydraulic infrastructure, identified hydraulic restrictions, and 
developed a list of infrastructure improvement alternatives (Reference 4). The plan has been used to guide 
flood mitigation in the Valley to-date and should be referenced along with this update. A component of the 
VFMMP was an application to the FEMA Hazard Mitigation Grant Program (HMGP) for a grant to fund the Trap 
Club Flood Mitigation Project, which was successful.  

1.1.2 2016 TRAP CLUB FLOOD MITIGATION PROJECT 

In 2016 LCC contracted with RESPEC to implement flood mitigation projects outlined in the 2013 Master Plan. 
The Trap Club Flood Mitigation Project included development of a detailed hydrologic and hydraulic analysis 
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(H&H) as an initial task, herein referred to as the 2017 H&H analysis. The 2017 H&H analysis included two-
dimensional models for both Silver Creek and Tenmile Creek. The goal for the detailed analysis was to better 
understand quantity, timing, and flow patterns throughout the Valley, essential for planning, designing and 
constructing flood control infrastructure (Reference 5). 

The analysis provided a baseline for existing flooding conditions throughout the Valley and has since been 
used as a foundation for all flood mitigation planning and design. Figure 1-2, taken from the  2017 H&H analysis, 
depicts two-dimensional hydraulic model results from the analysis. 

 
Figure 1-2. Flooding at the 25-year event of existing conditions from the 2017 Hydraulic and Hydrologic analysis. 

The Trap Club Flood Mitigation project evolved substantially from the initial HMGP Grant, largely due to the 
development of the 2017 H&H analysis. The project initially prioritized flood retention project, formalizing the 
Helena Valley Gun Club (Trap Club) pit into a regional flood detention facility. It was determined that the storage 
capacity of the pit may limit its effectiveness to significantly reduce flooding. Consequently, the project 
evolved to focus on conveyance, targeting improvements to drainage infrastructure along Sierra Road and 
North Montana Avenue.  

Upon completion of construction in early 2020, the Trap Club Flood Mitigation project included installation of 
twelve new reinforced concrete box culverts, a diversion and turnout structure into the Trap Club pit, and 
roadside ditch enlargement to convey design flows. Design flows were established as the 25-year flood event, 
with improvements along Sierra Road capable of carrying 400 cfs, while improvements along North Montana 
Avenue targeted 250 cfs. An overview of the project from the Trap Club Flood Mitigation Project construction 
plans is shown in Figure 1-3. 
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Figure 1-3. Overview of the Trap Club Flood Mitigation project taken from the project’s construction plans. 

1.1.3 2017 RURAL IMPROVEMENT DISTRICT (RID) ASSESSMENT 

In July of 2017 LCC implemented the Helena Valley Flood Mitigation Rural Improvement District (RID). The 
purpose of the RID is to defray the cost of making flood mitigation improvements through a tax upon benefited 
properties. The following criteria were used to determine which properties are included in RID: 

/ Criterion 1: properties that front a proposed improvement; 
/ Criterion 2: properties that are subject to flooding as indicated by the 1% or .2% annual chance 

floodplain or floodway; 
/ Criterion 3: properties that are accessed through roadway(s) subject to flooding as indicated by the 

1% or .2% annual chance floodplain or floodway, and do not meet Criteria 1, 2, and 4; 
/ Criterion 4: properties that are accessed through roadway(s) to be serviced by a proposed 

improvement and do not meet Criteria 1,2, and 3. 

Figure 1-4 depicts the delineation of the RID based on the described criteria. 
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Figure 1-4. LCC Map of the Flood Mitigation Rural Improvement District. 

Implementation of the RID consists of collecting revenue through property taxes with Public Works 
coordinating improvements as ordered by the Commission. The RID funds were imperative to contribute the 
required 25% local cost share for the Trap Club Flood Mitigation Project.  

1.2 PROJECT NEED AND PURPOSE 
Need for the update to the VFMMP originated during the Trap Club Flood Mitigation Project. The direction and 
focus for flood mitigation has shifted. The consensus amongst the community is that the Master Plan should 
be updated to include the following insights: 

/ Multiple physical and social constraints were identified while implementing portions of the 2013 
Master Plan;  

/ Development of the valley-wide 2017 hydrologic and hydraulic analysis of flooding in the existing 
conditions and reviewing those results;  

/ Discussions amongst public officials, county staff, and valley residents during establishment of a 
rural improvement district (RID) to fund flood mitigation efforts throughout the valley; and  

/ Ongoing communications with valley residents to explore viable mitigation alternatives not 
considered in the 2013 Master Plan.  

1.3 UPDATE TO THE VFMMP OVERVIEW 
The update to the VFMMP is intended to solidify the path moving forward for flood mitigation in the Valley. 
Steps for updating the 2013 Master Plan include the following: 

/ Incorporate results from Valley-wide hydraulic modeling of existing conditions with completed flood 
mitigation projects including the Trap Club Flood Mitigation Project, flood mitigation work along 
McHugh Lane, and flood Mitigation work along Forestvale Road; 
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/ Evaluate alternative flood routing scenarios; 
/ Engage the public officials, county staff, and Valley residents;  
/ Define, plan, and cost flood mitigation activities moving forward. 

1.3.1 EXISTING CONDITIONS UPDATE 

As mentioned, several flood mitigation improvements have been implemented across the Valley. To ensure 
that future planning considers the most current available data, the 2017 hydraulic model was updated to 
reflect flood mitigation projects on McHugh Lane, Forestvale Road, North Montana Avenue, and Sierra Road. 
Additionally, the terrain surface in the 2017 hydraulic model was based on 2012 Light Detection and Ranging 
(LIDAR) data and that surface was updated with 2018 LIDAR data. 

The 2017 H&H analysis estimated that during the 25-year flood event at 1,270 cfs enters the spill reach of 
Tenmile Creek. The spill reach is defined as the section of Tenmile Creek between McHugh Drive and just 
upstream of Green Meadow Drive. This reach of Tenmile Creek contains a low-lying left bank that is perched 
relative to the left overbank area. As flood stage rises, floodwaters begin spilling over the left bank of the creek. 
The quantity of flow leaving is directly related to flood stage, and flood stage in this reach is influenced by 
channel debris, the capacity of the channel, and constrictions imposed by infrastructure crossings. As flow 
leaves the main channel, it collects along the upstream embankment of the Helena Valley Irrigation District 
(HVID) Canal. It was simulated in the hydraulic model that the HVID Canal provides some flood flow attenuation, 
and approximately 400 cfs is released in the Valley through the various canal underdrains. For the purpose of 
flood mitigation planning during the Trap Club Flood Mitigation Project, and continued into this update to the 
Master Plan, a steady state flow rate of 400 cfs was used as the design flow for mitigating Tenmile Creek 
floodwaters through the Valley.  

The 2017 H&H analyses estimated approximately 380 cfs enters the study area of Silver Creek during the 25-
year flood event. This flow was used as the design event for mitigating Silver Creek floodwaters through the 
Valley. 

Following the establishment of design flows and the update to existing terrain, the hydraulic models were run 
and used to guide flood mitigation planning for this update. The existing conditions for the various flood 
mitigation planning areas are discussed in more detail in Section 2.0. 

1.3.2 DEVELOPMENT OF FLOOD MITIGATION ALTERNATIVES 

Development of flood mitigation alternatives are based primarily on past studies of flood mitigation planning 
for the Valley. That information was used in conjunction with results of the updated hydraulic model to further 
refine mitigation options throughout the Valley. The following regions were identified as focus areas for flood 
mitigation: 

/ Tenmile Creek, primary focus is the stream from Green Meadow Drive to McHugh Lane; 
/ D2 Ditch, the reach of ditch from North Montana Avenue to Lake Helena; 
/ Silver Creek, stream between Applegate Drive to North Montana Avenue; and  
/ Tenmile Overflow, the area extending from the HVID Canal between Mill Road and McHugh Lane, 

north-east to the D2 Ditch upstream of I-15. 

The following planning areas are depicted in Figure 1-5. 
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Figure 1-5. Flood mitigation planning areas delineated throughout the Valley. 

In each planning area, existing flooding conditions were assessed and subsequently, flood mitigation 
alternatives were developed. In each planning area, alternatives were developed to completely mitigate the 
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25-year flood event, minimize need of property easements, minimize environmental impacts, and avoid 
adverse impacts.  

1.3.3 ALTERNATIVES EVALUATION 

Alternatives were evaluated based on feasibility and constructability, public safety, effectiveness at mitigating 
25-year flooding, cost, maintenance, and overall public benefit. Once quantified, alternatives were presented 
to the community to garner public feedback to incorporate into the update to the VFMMP. 

1.3.4 PUBLIC ENGAGEMENT 

 INITIAL PUBLIC MEETING 

An initial public meeting was held July 28, 2020. The meeting was held virtually. The meeting was aimed to 
engage the public in the discussion and planning for the 2013 Master Plan update. The meeting began with a 
presentation where the 2013 Master Plan was reviewed and discussed. That review was followed by a 
discussion of the 2017 H&H modeling developed to support master planning. The meeting closed with 
discussion and a questions and answer session, and public comments were requested. The presentation and 
public comments are included in Appendix A.   

 COMMUNITY SURVEY 

Following the assessment of existing conditions, an online community survey was advertised to residents 
living within the RID district and open to anyone. The survey was open from February 5th - February 28th, 2021. 
Questions were posed to gauge public opinions about the importance of flood mitigation in different areas 
through the Valley, interest in participating in flood mitigation planning, and how they thought flood mitigation 
infrastructure should be implemented. Survey results were combined and analyzed and used to assist in the 
development of flood mitigation alternatives.  

Survey results from residents that participated in the survey are attached in Appendix B, comments including 
any personal information were redacted from the attachment. 

 ALTERNATIVES PUBLIC MEETING 

Upon completion of the development and evaluation of flood mitigation alternatives throughout the planning 
region of the Valley, on January 6, 2022, alternatives were presented to the community. Following the meeting, 
presentation slides were released, and a two-week period was provided to provide comments. The 
presentation and public comments are included in Appendix C.  
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2.0 EXISTING CONDITIONS  
Existing conditions were assessed for the four planning areas depicted in Figure 1-5. Conditions were 
assessed using the updated 2017 hydraulic model results with the mentioned 25-year design discharges for 
Silver Creek and Tenmile Creek. 

2.1 TENMILE CREEK 
The reach of Tenmile Creek analyzed in this plan extends from McHugh Lane upstream to Green Meadow 
Drive. As mentioned, Tenmile Creek begins in the mountains and enters the Valley on an alluvial fan. Alluvial 
flooding is dynamic by nature, inherent with the establishment of new flow paths, driven by sediment transport 
processes. Development of infrastructure and confinement of the stream to its current alignment has 
restricted the dynamic nature of the lower part of the Tenmile Creek Watershed, and confined sediment 
transport processes to the existing Tenmile Creek channel. Overtime this restriction may have disrupted 
natural sediment transport processes, impacting the channels capacity. Through observation during flood 
events and hydraulic modeling of the Valley, it is shown that once Tenmile Creek reaches a defined flood stage 
near Green Meadow Drive, overbank flooding leaves its primary source and begins flowing northeast into the 
Valley, with majority of the out of bank flow following an alternative course into Lake Helena. Figure 2-1 shows 
overbank flooding of Tenmile Creek between Green Meadow Drive and McHugh Lane from the Existing 
Conditions Model of Tenmile Creek. 

 
Figure 2-1. Existing Conditions flooding of Tenmile Creek shown from the 25-year Existing Conditions Model. 
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Since the stage of Tenmile Creek controls the quantity of overbank flooding and subsequentially the quantity 
of flooding through the Valley, understanding the current and potential conveyance capacity of Tenmile Creek 
is important for flood mitigation throughout the Valley. Bathymetric survey of Tenmile Creek in the vicinity of 
Green Meadow Drive and McHugh Lane has not been performed since the early 2000’s. Lidar from 2012 and 
2018 used in this project indicate that the channel is potentially losing capacity through aggradation but 
because of the inability for LIDAR to pick up topographic data below the water surface elevation, this indication 
cannot be confirmed. 

Additionally, Lewis and Clark County has been monitoring and removing debris accumulations from Tenmile 
Creek prior to spring runoff. Large woody debris and other items can obstruct flood flows, increase flood 
stage, and cause more water to spill into the Valley.  

2.2 D2 DITCH 
The section of the D2 Ditch, considered for the improvements in the update to the VFMMP extends from Lake 
Helena to North Montana Avenue. This section of the D2 Ditch acts as a drain to all flooding in the Valley for 
both Tenmile Creek and Silver Creek. All floodwaters from both Silver Creek and Tenmile Creek convene at 
the I-15 crossing of the D2 Ditch. The D2 Ditch open channel reaches are capable of conveying floodwaters 
greater than the 25-year design event but crossings in the ditch are undersized. There are currently 12 
crossings in the ditch, 10 of which are undersized. With exception of Arrowhead Drive, all crossings are 
primarily used for private access and agriculture use. Undersized crossings cause floodwaters from both 
Tenmile Creek and Silver Creek to backwater and during higher flows, overtop berms along the ditch and flood 
adjacent properties. Figure 2-2 shows overbank flooding of D2 Ditch downstream of I-15.  

 
Figure 2-2. Existing Conditions flooding of the D2 Ditch shown from the 25-year Existing Conditions Model. 



  

11 
 

  
 

2.3 SILVER CREEK 
Similar to Tenmile Creek, Silver Creek begins in the mountains and enters the Valley on an alluvial fan. Within 
the study area during the 25-year design event, flooding occurs primary downstream of Applegate Drive. 
Downstream of Applegate Drive, Silver Creek flows immediately into the Sewell subdivision, flooding the 
subdivision along with properties adjacent to the subdivision. Silver Creek flows through the subdivision in a 
small channel, approximately 3-4 feet wide and 2-3 feet deep. The stream channel shows characteristics of 
an irrigation ditch rather than a natural stream. Estimated capacity is approximately 30 cfs. When flows exceed 
this amount, flooding occurs throughout the area. Downstream of Sewell Subdivision, North Montana Avenue 
acts as hydraulic control for Silver Creek floodwaters. Flows bypass North Montana Avenue through two 10’x3’ 
Reinforced Concrete Box (RCB) culverts between Ryanns Lane and Yer Lost Lane and through an 8-foot CMP 
at the D2 Ditch crossing of North Montana Avenue. At North Montana Avenue flow is spread wide enough 
across the floodplain that the 3 culverts bypassing North Montana Avenue do not effectively function. 

Downstream of North Montana Avenue, a portion of the floodwaters from Silver Creek enter the D2 Ditch and 
the existing Silver Creek channel while the remaining sheet flow across properties between North Montana 
Avenue and I-15. At the I-15 embankment, floodwaters backwater again before flowing into the I-15 crossing 
of the D2 Ditch. 

Figure 2-3 shows existing conditions flooding of Silver Creek during the 25-year flood event. 

 
Figure 2-3. Existing conditions flooding of Silver Creek between Applegate Drive and North Montana Avenue from the 25-year Existing 

Conditions Model. 
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2.4 TENMILE OVERFLOW 
For the purpose of this plan, the Tenmile Overflow area was considered to start immediately downstream of 
the HVID Canal and extend north to the I-15 crossing of the D2 Ditch. The area includes several flood mitigation 
projects that have already been implemented including the Trap Club Flood Mitigation Project, ditch and 
crossing improvements on McHugh Lane near the Forestvale Cemetery, and ditch and crossing 
Improvements along Forestvale Road between North Montana Avenue and McHugh Lane. 

Flooding through the Tenmile Overflow area consists primarily of shallow sheet flow flooding, following the 
natural gradient of the Valley in the northeast direction. Immediately downstream of the HVID Canal, a series 
of culverts outlet and floodwaters enter irrigation ditches and historic Tenmile Creek channels. Downstream 
of HVID Canal culvert outlets, floodwaters intercept Mill Road and McHugh Lane and overtop the respective 
roads, continuing their path following the natural gradient of the Valley. The theme of floodwaters overtopping 
roads and continuing on their path continues as floodwaters move in the northeast direction along the natural 
gradient of the Valley. In the Tenmile Overflow planning area, the I-15 ditch and the D2 Ditch intersection act 
as the termination point for Tenmile Overflow flooding. Figure 2-4 depicts existing conditions flooding through 
the Tenmile Overflow area for the 25-year flood event. 

 
Figure 2-4. Existing conditions flooding of the Tenmile Overflow area from the 25-year Existing Conditions Model. 

The Trap Club Flood Mitigation Project, beginning at the intersection of North Montana Avenue and Forestvale 
Road extends north down North Montana Avenue to Sierra Road, where project improvements then direct 
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floodwaters east, terminating at the I-15 ditch. Ditches and crossings down North Montana Avenue are 
capable of conveying 250 cfs. Ditches and crossings down Sierra Road are capable of conveying 400 cfs, the 
entirety of the 25-year design event. In their existing condition the ditch and crossings along North Montana 
Avenue are conveying approximately 190 cfs and ditches along Sierra Road are conveying approximately 275 
cfs, a portion of their full design capacities. This is due to upstream areas that are still flooding and attenuating 
flows. The full effectiveness of the Trap Club Flood Mitigation Project will be realized once the Master Plan is 
fully implemented for the Tenmile Overflow area.  

Improvements along Forestvale Road include expanded ditch grading, with 36-inch equivalent arch CMP at 
crossings. These improvements benefit smaller magnitude floods and local drainage but do not have 
sufficient capacity to convey the design event. 

Improvements along McHugh Lane adjacent to the Forestvale Cemetery consist of substantial ditch increases 
with 12’x3’ aluminum box culverts at crossings. These improvements were calculated to convey 
approximately 150 cfs. In their current state they are conveying approximately 25 cfs, a fraction of their 
capacity. 

Through the Tenmile Overflow area it is evident that localized improvements only have value if flows are being 
routed to the improvement areas. Because of the widespread sheet flow flooding inherent to the Valley, for 
improvements to provide their full mitigation benefit, Valley wide improvements need to be made.  

3.0 IMPROVEMENTS OVERVIEW 
The following sections provide an overview of flood conveyance improvements and flood conveyance 
improvement alternatives for Tenmile Creek, the D2 Ditch, Silver Creek, and the Tenmile Overflow area. These 
alternatives expand upon those presented in the 2013 VFMMP. Detailed quantities and costs for the 
improvements are included in Appendix D. 

3.1 TENMILE CREEK 
Tenmile Creek, being the source of flooding through the Tenmile Overflow area and the D2 Ditch, plays an 
essential role in flood mitigation through the Valley. As mentioned, Lewis and Clark County monitors the reach 
for debris accumulation prior to spring runoff and should continue doing so in collaboration with relevant local 
and state agencies. Removal of large debris accumulations will reduce the potential for flow spilling into the 
Valley.  

Also mentioned, large scale flood control projects such as construction of a dam upstream in the watershed 
or a levee and dredge of Tenmile Creek Channel have been explored in past studies and were determined not 
cost effective. This is due to the massive implementation cost relative to the cost of damages from these 
floods. Consequentially, an alternative approach to Tenmile Creek should be considered.  

The capacity of Tenmile Creek directly affects the quantity of water that spills into the Valley through this 
reach. The most recent bathymetric survey in the vicinity of Green Meadow Drive and McHugh Lane was 
performed by USGS in early 2000’s to support the 2006 FIS for Tenmile Creek. Comparison of this survey to 
more recent LIDAR datasets show that the channel may be aggrading, which would imply more water is able 
to spill into the Valley for a given flow rate. However, comparing field survey of channel bottom to LiDAR 
returns is not a definitive method to evaluate bed elevation trends over time. LiDAR is not able to penetrate 
water, so what may be perceived as aggradation, may actually be reflections off water.  
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It is generally understood that a wholesale dredging project through this reach of Tenmile Creek is not cost 
effective, nor supported by regulatory agencies or residents, and is not sustainable due to the infinite supply 
of sediment from upstream. However, there may be justification for targeted, localized, and specific 
maintenance efforts to maintain a baseline capacity for Tenmile Creek but even that activity may not be 
worthwhile.   

A sediment maintenance effort may be justified since this stream is no longer able to migrate and create new 
channels like alluvial fan streams naturally behave over time. However, consideration of such an effort should 
be based on a definitive understanding of the streambed elevation trend over time. Additionally, since it is well 
understood that areas of Tenmile Creek downstream of this reach are of limited capacity, care must be taken 
to not create adverse conditions downstream. The survey collected for the 2006 USGS study may serve as a 
baseline streambed elevation to target maintenance efforts.  

Since current data is not definitive enough to support justification for a sediment cleanout project, an annual 
streambed monitoring plan should be established to assess streambed elevation trends and understand 
response to floods. Presentation of annual monitoring data may provide sufficient justification for a sediment 
cleanout if necessary. The following items should be included in the monitoring plan: 

/ Repeat field survey of 2006 USGS cross sections at specific locations; 
/ establishment of a cross section benchmarks at bridges and other key locations in the reach; 
/ implementation of annual streambed cross section monitoring following spring runoff; and 
/ assess streambed elevation trends and if supported, develop a Plan of Action for targeted 

maintenance effort. 

In order for sediment maintenance to be effective, the dynamic geomorphic conditions in this reach needs to 
be fully understood. The 2006 USGS survey provides a defensible baseline for what conditions in Tenmile 
Creek were at one point and time. Streambed monitoring in strategic locations will aid in determination of 
whether a sediment maintenance effort is justifiable and worthwhile.   

3.2 D2 DITCH 
This update to the VFMMP essentially proposes the same improvements to the D2 Ditch as the initial VFMMP. 
From North Montana Avenue to Lake Helena there are 12 crossings in the D2 Ditch, 10 of which are undersized. 
As discussed, flood conveyance issues through this area are due to undersized crossings. Upgrading 
crossings to structures capable of conveying design flows in addition to baseflows in the ditch, resolves 
overbank flooding issues in the vicinity of the ditch. Additionally, increasing crossing sizes reduces backwater 
upstream of the ditch. This reduction in backwater improves conveyance through the rest of the Valley, as the 
D2 Ditch is the drain for the Valley. Figure 3-1 depicts the 10 crossings proposed for upgrades along the D2 
Ditch.  
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Figure 3-1. Baseline Improvements for the D2 Ditch with the Tenmile Creek Existing Conditions 25-year model results. 

As noted in Figure 3-1 the Arrowhead Drive crossing of the ditch, is currently in the process of being replaced 
with a bridge. Not including the Arrowhead Drive crossing, 9 crossings need to be upgraded throughout the 
D2 Ditch. Eight of those crossings are downstream of I-15 and should undergo similar upgrades to that of the 
Arrowhead Drive crossing. The crossing immediately downstream of North Montana Avenue should be 
replaced with an 8-foot CMP, which matches the North Montana Avenue crossing, and the two crossings 
immediately downstream at I-15 crossings of the ditch.  

Since all crossings except for the Arrowhead Drive crossing are primarily for private access and agricultural 
use, the county will have to coordinate with landowners to determine the appropriate type of crossing 
replacement. The Bureau of Reclamation (BOR) holds easements along the D2 Ditch in conjunction with the 
HVID for irrigation purposes, so coordination with those groups is also required.  

Increasing the size of crossings through the D2 Ditch will inevitably increase flow quantity and flow velocity 
through the ditch. The ditch, used primarily for irrigation purposes contains irrigation infrastructure. Since that 
infrastructure is not designed for the proposed increase in conveyance, existing irrigation infrastructure will 
have to be evaluated and potentially replaced as a component of the D2 Ditch improvements. 

It should be noted that the community expressed interest in studying future routing paths other than the D2 
Ditch for draining floodwaters from the Valley. There are potentially options to route Tenmile Creek 
floodwaters either back to Tenmile Creek or directly to Lake Helena through alternative paths. Other options 
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were not explored under this update to the Master Plan but should remain open. A future feasibility study could 
be developed depending on county and public interest. 

3.3 SILVER CREEK 
The 2013 VFMMP identified two primary alternatives to mitigate flooding of Silver Creek, with primary focus 
on the Sewell Subdivision. The two options were to improve existing infrastructure for the current Silver Creek 
alignment, or intercept flood flows and route around Sewell. It has been determined that upgrading existing 
infrastructure through Sewell is not a feasible option due to physical space limitations and necessity of 
property buyouts. Consequently, this update focused on development of routing options.  

Two alternatives are considered for routing Silver Creek floodwaters between Applegate Drive and North 
Montana Avenue. Both alternatives propose capturing floodwaters immediately downstream of Applegate 
Drive, and then routing waters to the D2 Ditch at North Montana Avenue. Additionally, both alternatives only 
route floodwaters from Silver Creek, the baseflow in Silver Creek remains in the channel flowing through 
Sewell Subdivision regardless of any proposed improvements.  

3.3.1 ALTERNATIVE 1 

Alternative 1 is compromised generally of large-scale, simple earthwork to collect and divert floodwaters away 
from structures through undeveloped areas, while maintaining the existing agriculture land use. The project 
targets a cross-sectional cut and fill balance approach. Project components include flow redirection grading, 
flow diversion embankments, and flood control easements for these developments on private properties.  

 

Figure 3-2 depicts the overall layout of the alternative and Figure 3-3 shows the grading details for the 
redirection grading and diversion embankments. 
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Figure 3-2. Silver Creek Alternative 1 Improvements with the Existing Conditions 25-year model results. 

 
Figure 3-3. Silver Creek Alternative1 flow redirection and diversion embankment grading details. 

The project extends between Applegate Drive for the upstream limit and North Montana Avenue for the 
downstream limit. Beginning at the upstream project extent, the Type II Flow Redirection Grading, depicted in 
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Figure 3-3, will create a natural floodplain and restore a baseflow channel for Silver Creek. Silver Creek is 
currently ditched and perched above the surrounding topography causing it to spread. The grading work was 
designed to allow the existing agriculture land-use to prevail once the work is complete. Type II will extend to 
the west limit of Sewell Subdivision, where the project reach turns to a north-south orientation, and Silver 
Creek baseflow channel enters the Sewell Subdivision. The north-south oriented reach will use a Type I design 
section that reduces the footprint of the elevated berm portion of the section, while allowing the existing 
agricultural land use to prevail throughout the remainder of the cross section. As the project turns into a 
southeast trajectory, the Type II section resumes. 

Two flow diversion embankments are proposed to direct floodwaters away from existing developments. The 
embankments are elevated 3 feet above existing ground elevation and will be constructed with 3:1 side slope 
with compacted structural fill. The embankments are not intended to be certified levee structures that provide 
flood protection during the 1% annual chance event but rather provide protection during more frequent 
events of lesser magnitude. 

Coordination and participation of landowners is critical to the feasibility of this alternative. The project routes 
through private properties so flood control easements will be required. The terms of the easements will be 
identical for each property and will impose an easement to set aside the area defined for the project for flood 
mitigation. Additionally, this alternative discharges into the D2 Ditch where all irrigation infrastructure 
downstream would need to be evaluated and potentially upgraded to withstand design flows. The BOR holds 
easements along the D2 Ditch in conjunction with the HVID for irrigation purposes, so coordination with those 
groups is also required.  

3.3.2 ALTERNATIVE 2 

Alternative 2 proposes routing floodwaters from Silver Creek east around the north side of Sewell Subdivision. 
Similar to Alternative 1, subtle floodplain grading captures floodwaters from Silver Creek downstream of 
Applegate Drive. Upstream of Sewell Subdivision, subtle grading diverts floodwaters into a ditch directing 
them eastward to North Montana Avenue, where they cross to the east side of North Montana Ave into an 
existing irrigation ditch. The irrigation ditch connects to the D2 Ditch immediately downstream of the D2 Ditch 
crossing of North Montana Avenue.  

In its existing condition, the ditch needs improvements to convey design flows. Improvements consist of 
sediment and debris cleanout and potentially grading on the east bank of the ditch, ensuring that additional 
floodwaters do not impact landowners adjacent to the ditch. Additionally, all of the crossings and irrigation 
infrastructure in the existing irrigation ditches would need to be evaluated and potentially upgraded to 
withstand design flows. Figure 3-4 shows the overall layout of the alternative. 
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Figure 3-4. Silver Creek Alternative 2 Improvements with the Existing Conditions 25-year model results. 

Grading to capture flows from Silver Creek take a similar form to the Type II flow redirection grading discussed 
in Alternative 1. This includes creating a natural cultivatable floodplain while restoring a baseflow channel for 
Silver Creek.  

The ditch along the north side of Sewell Subdivision will have 4:1 (H:V) vegetated side slopes. The ditch will 
have a 5-foot depth and a 10-foot bottom width. The culvert crossing at North Montana Avenue will be a 16’x4’ 
RCB culvert. Culvert replacements in the existing irrigation ditch will be double 6’x6’ RCB culverts or large CMP 
culverts capable of conveying design flows in addition to the ditches baseflow.  

As described for Alternative 1, coordination and participation of landowners is critical to the feasibility of this 
alternative. The project routes through private properties so flood control easements will be required. The 
terms of the easements will be identical for each property and will impose an easement to set aside the area 
defined for the project for flood mitigation. Additionally, the BOR holds easements along the D2 Ditch in 
conjunction with the HVID for irrigation purposes, so coordination with those groups is also required. It should 
also be noted that improvements made around North Montana Avenue fall within Montana Department of 
Transportation (MDT) Right of Way, where any work done in this area requires coordination with MDT Systems 
Impacts.  
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3.4 TENMILE OVERFLOW 

3.4.1 IMPROVEMENTS OVERVIEW 

There are many similarities in the update to the VFMMP for routing options of Tenmile Overflow floodwaters 
through the valley and some differences. As mentioned, there is less emphasis on storage in this update and 
some routing options are not included. The primary focus for this update to the VFMMP is to refine options 
based on results of the H&H modeling, as well as feasibility and constructability.  

Due to the complexity of the existing flood network and proposed flood routing alternatives through the 
Tenmile Overflow area, the area was partitioned into four improvement areas. The four improvement areas 
include the following: 

/ Baseline Improvements: designed to convey the entire design flow, 400 cfs, from the HVID Canal to 
the Intersection of Forestvale Road and McHugh Lane and additionally, 150 cfs to the intersection of 
Sierra Rd and McHugh Lane; 

/ Forestvale Baseline Improvement Options: designed to convey 250 cfs from the intersection of 
Forestvale Road and McHugh Lane to the intersection of Forestvale Road and North Montana 
Avenue; 

/ Sierra Routing Alternative Options: designed to convey 150 cfs from the intersection of Sierra Road 
and McHugh Lane to the intersection of Sierra Road and North Montana Avenue; and 

/ D2 Routing Alternative: alternative to the Sierra Routing Alternative, designed to convey150 cfs 
from the intersection of Sierra Road and McHugh Lane, north to the D2 Ditch. 

These improvement areas are shown in Figure 3-5 and described in detail in the following sections. 
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Figure 3-5. Tenmile Overflow improvement areas. 

3.4.2 BASELINE IMPROVEMENTS 

Baseline Improvements, determined to be necessary with all Tenmile Overflow improvements, are intended to 
capture floodwaters downstream of the HVID Canal and direct them to logical points of diversion. 
Improvements begin near the McHugh Lane crossing of Tenmile Creek and near the Mill Road crossing of the 
HVID Canal. Along both roads, improvements intercept floodwaters that would otherwise overtop the 
respective roads and divert them to the intersection of McHugh Lane and Mill Road. From the intersection, 
improvements direct floodwaters north along the west side of McHugh Lane to the intersection of Forestvale 
Road and McHugh Lane. At the intersection 250 cfs will be diverted down Forestvale Road and the remaining 
150 cfs will continue on the west side of McHugh Lane, north through the existing improvements at the 
Forestvale Cemetery. At the northern edge of the Forestvale Cemetery’s property boundary, the existing 
improvements end. As a part of the Baseline Improvements, a ditch capable of conveying 150 cfs continues 
north connecting the existing improvements at the cemetery to the intersection of Sierra Road and McHugh 
Lane.  

The described routing path is depicted in Figure 3-6 and is described in detail by road in the following sections.  
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Figure 3-6. Baseline Improvements Overview. 

 MILL ROAD AND MCHUGH SOUTH OF MILL ROAD 

As mentioned, Mill Road and McHugh Lane intercept floodwaters downstream of the HVID Canal. At Mill Road, 
two major flow paths cross the road as shown in Figure 3-7. At the west end of Mill Road, the first major flow 
path conveying 116 cfs meets the road. Approximately 1,400 feet downstream, an additional 37 cfs intersects 
the road, combining to 153 cfs as the ditch approaches McHugh Lane. In the existing condition, these flows 
overtop Mill Road and continue through the Valley. Proposed improvements will intercept floodwaters at Mill 
Road and direct them east, to the intersection of Mill Road and McHugh Lane.  

South of Mill Road, three major flow paths intersect McHugh Lane. The first spills out upstream of the McHugh 
Lane crossing of Tenmile Creek, conveying approximately 90 cfs. The second and third flow paths cross 
McHugh Lane just upstream of Hahn Road and adjacent to Mostiff Road respectively. Proposed improvements 
intend to intercept floodwaters and prevent them from overtopping McHugh Lane. When flows that overtop 
McHugh Lane in the existing condition are directed north to the intersection, floodwaters in the McHugh Lane 
ditch will combine to 247 cfs at the intersection of McHugh Lane and Mill Road. 
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Figure 3-7. Baseline Improvements zoomed in on Mill Road and McHugh Lane with the Existing Conditions 25-year model results. 

Improvements along both Mill Road and McHugh Lane consist of trapezoidal ditches and RCB culverts, 
increasing in size as they approach the intersection. 

The ditch along Mill Road will have a 2:1 (H:V) riprap side slope adjacent to the road and a 3:1 (H:V) vegetated 
side slope on the opposing side. The ditch will be 4 feet in depth and will have a bottom width of 6 feet. Culverts 
at the upstream end of the ditch, sized for 116 cfs, will be 8’x3’ RCB culverts. As additional flows enter the 
ditch, culvert size will increase to 12’x3’ RCB culverts.  

Right of Way (R.O.W) for Mill Road was interpolated from R.O.W on Mill Road east of McHugh Lane and was 
assumed to be 60 feet in width. From the R.O.W interpolation, the roadside ditches fit within the edge of Mill 
Road and existing R.O.W but this will need to be verified in final design. Steep side slopes adjacent to Mill Road 
will necessitate guardrail along the length of the ditch. Typical sections depicting existing conditions and ditch 
and crossing improvements for Mill Road are shown respectively in Figure 3-8 and Figure 3-9. 
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Figure 3-8. Typical section depicting the existing conditions of Mill Road. 

 
Figure 3-9. Typical section for the roadside ditch and RCB culvert layout along Mill Road. 
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The ditch along McHugh Lane will have 4:1 (H:V) vegetated side slopes on both sides of the ditch. The ditch 
will be 4 feet in depth and will have bottom width of 6 feet. Culverts at the upstream end of the ditch, sized for 
90 cfs, will be 6’x3’ RCB culverts. Culverts through the mid-section of the ditch, sized for 137 cfs, will be 8’x3’ 
RCB culverts. A single culvert at the downstream most end of the ditch, designed to convey 247 cfs, will be a 
10’x4’ RCB culvert.  

Surveyed R,O.W, from the McHugh Lane crossing of Tenmile Creek to a residential driveway 165 feet 
downstream of Hahn Road is 88 feet in width. From the mentioned residential crossing to the intersection of 
Mill Road and McHugh Lane, the R.O.W width is 80 feet. South of the residential crossing the proposed 
improvements will fit within the R.O.W without the need for property acquisition or easement. North of the 
residential crossing, improvements will extend slightly out of R.O.W and therefore easements or property will 
need to be acquired. Easements for the four properties on the west side of McHugh Lane, immediately south 
of the Mill Road and McHugh Lane intersection, will need to be acquired. Typical sections depicting the existing 
conditions and ditch and crossing improvements for McHugh Lane south of Mill Road are shown respectively 
in Figure 3-10 and Figure 3-11. 

 
Figure 3-10. Typical section depicting existing conditions on McHugh Lane south of Mill Road. 
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Figure 3-11. Typical section for the roadside ditch and RCB culvert layout along McHugh Lane south of Mill Road. 

 MCHUGH LANE – MILL ROAD TO SIERRA ROAD 

Proposed improvements discussed for Mill Road and McHugh Lane south of Mill Road, direct floodwaters to 
the southwest corner of the Mill Road and McHugh Lane intersection. At the intersection of the two roads the 
entire design flow, 400 cfs, crosses Mill Road and is conveyed north along the west side of McHugh Lane to 
Forestvale Road. At the intersection of Forestvale Road, 250 cfs is directed down Forestvale Road and the 
remaining 150 cfs continues north down McHugh Lane through existing improvements at the Forestvale 
Cemetery. North of the Forestvale Cemetery improvements, additional improvements will be made to connect 
the roadside ditch from the cemetery to Sierra Road. The R.O.W. width is 60 feet through this section of 
McHugh Lane and will need to be expanded for ditch improvements. For the R.O.W expansion, one property 
easement immediately north of the Forestvale Cemetery, will be required. Improvement routing paths for 
McHugh Lane between Mill Road and Sierra Road are depicted in Figure 3-12. 
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Figure 3-12. Baseline Improvements zoomed in on McHugh Lane between Mill Road and Sierra Road with the Existing Conditions 25-year 

model results. 

The ditch along McHugh Lane between Mill Road and Forestvale Road will have 4:1 (H:V) vegetated side slopes 
on both sides. The ditch will be 5 feet in depth and have a 10-foot bottom width. All crossings along the 
referenced stretch of road will be 16’x4’ RCB Culverts. A typical section depicting existing conditions and ditch 
and crossing improvements on McHugh Lane between Mill Road and Forestvale Road is shown in Figure 3-14. 
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Figure 3-13. Typical section depicting existing conditions on McHugh Lane between Mill Road and Forestvale Road. 

 
Figure 3-14. Typical section for the roadside ditch and RCB culvert layout along McHugh Lane between Mill Road and Forestvale Road. 
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North of Forestvale Road, between the Forestvale Cemetery and Sierra Road the ditch will have 4:1 (H:V) 
vegetated side slopes adjacent to the road and 3:1 (H:V) vegetated side slopes on the opposing side. The ditch 
will be 4 feet in depth and have a 10-foot bottom width. A typical section for ditch and crossing improvements 
on McHugh Lane between the Forestvale Cemetery and Sierra Road is shown in Figure 3-15. 

 
Figure 3-15. Typical section for the roadside ditch layout along McHugh Lane between the Forestvale Cemetery and Sierra Road. 

3.4.3 FORESTVALE BASELINE IMPROVEMENTS 

All of the Forestvale Baseline Improvement Options route 250 cfs from the southwest corner of the Forestvale 
Road and McHugh Lane intersection east, down Forestvale Road to the existing Trap Club project 
improvements. The different options for the improvements discussed in the following sections assess use of 
different flood conveyance infrastructure for directing 250 cfs down Forestvale Road. The Tenmile Overflow 
Improvements need to incorporate one of the four Forestvale Baseline Improvement Options, there is not a 
routing alternative for this area of improvements. 

It should be noted that several private properties along the south side of Forestvale Road may need fill placed 
into areas of low-lying ground along the south edge of the proposed route. The low-lying areas are historic 
Tenmile Creek channels. Specific areas should be determined during final design and landowners may choose 
to participate to reduce flooding in their yard.  

A typical section, intended to be used for comparison with proposed improvements options, depicting the 
existing conditions of Forestvale Road is provided in Figure 3-16. 
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Figure 3-16. Typical section depicting the existing conditions on Forestvale Road. 

 OPTION 1 

Option 1 proposes to convey floodwaters through roadside ditches and RCB culverts along the south side of 
Forestvale Road. The option will require shifting the existing road north to the edge of the existing R.O.W. For 
compliance with current county road standards the road will be rebuilt to a 24-foot width, 4 feet wider than the 
existing road. The option spans the entire existing 60-foot R.O.W width with a 1-foot buffer from the road 
shoulder and ditch edge. Option 1 culvert and ditch approximate locations are shown in Figure 3-17.  
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Figure 3-17. Forestvale Baseline Improvements Option 1 with the Existing Conditions 25-year model results. 

The Option 1 ditch will run along the south side of Forestvale Road and will have 2:1 (H:V) riprap side slopes. 
The ditch will have a depth of 5 feet and a bottom width of 6 feet. Steep roadside ditches necessitate guardrail 
along the length of the ditch. Culverts along Forestvale Road will be 12’x4’ RCB culverts, with the exception of 
the culvert crossing McHugh Lane at the upstream end of the improvements. As a means to ensure that flows 
don’t exceed 250 cfs along Forestvale Road, a 10’x4’ will be used at the crossing of McHugh Lane. A typical 
section depicting the culvert and ditch layout along Forestvale Road is shown in Figure 3-18. 
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Figure 3-18. Typical section for the roadside ditch and RCB culvert layout for Forestvale Baseline Improvements Option 1. 

 OPTION 2 

Similar to Option 1, Option 2 also proposes conveying floodwaters through trapezoidal ditches and RCB 
culverts along the south side of Forestvale Road. As a means to minimize steep riprap side slopes, the option 
proposes shifting Forestvale Road to the north edge of the existing R.O.W and converting it to a one-way road. 
Reducing road width will provide more room for ditch improvements, allowing for implementation of flatter 
ditch side slopes. The option will span the entire existing 60-foot R.O.W width, with a 1-foot buffer from the 
one-way road shoulder and ditch edge. Option 2 culvert and ditch approximate locations are shown in Figure 
3-19. 
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Figure 3-19. Forestvale Baseline Improvements Option 2 with the Existing Conditions 25-year model results. 

The Option 2 ditch along Forestvale Road consists of 4:1 (H:V) vegetated side slopes on the road edge and 
2:1 (H:V) riprap slopes on the opposing side. The 4:1 side slope on the roadside edge eliminate the need for 
guardrail. Culverts associated with Option 2 improvements mirror Option 1 improvements with a 10’x4’ RCB 
culvert crossing McHugh Lane and 12’x4’ RCB culverts through the remainder of the improvement area. A 
typical section depicting the culvert and ditch layout along Forestvale Road are shown in Figure 3-20. 
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Figure 3-20. Typical section for the roadside ditch and RCB culvert layout for Forestvale Baseline Improvements Option 2. 

 OPTION 3 & 4 

Option 3 and Option 4 propose placing buried Corrugated Metal Pipe (CMP) along the length of Forestvale 
Road. Buried CMP will inlet at the southwest corner of the Forestvale Road and McHugh Lane intersection and 
outlet at the southwest corner of the Forestvale Road and North Montana Avenue intersection, just upstream 
of the Trap Club Project Improvements. For sediment cleanout, precast concrete junction boxes will be placed 
every 500 feet. Additionally, to accommodate for local drainage, drop inlet structures will be placed every 200 
feet, 

Differences between Option 3 and Option 4 are centralized in the CMP alignment. Option 3 will be aligned 
along the existing roadway centerline. Construction will require complete removal of the existing road, similar 
to Option 1 and Option 2 the road will be rebuilt to current county standards. Opposingly, buried CMP in Option 
4 will be aligned on the south side of Forestvale Road, in the existing ditch. Construction will require partial 
removal of the existing road. To provide a lower cost buried CMP alternative, Option 4 will consists of 
rebuilding the existing road to its current condition rather than to current county standards like the other three 
options. 

Option 3 and Option 4 approximate buried CMP and junction box locations are shown in Figure 3-21, it should 
be noted that at the figures scale, the differences in the buried CMP alignments are negligible. 
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Figure 3-21. Forestvale Baseline Improvements Option 3 & 4 with the Existing Conditions 25-year model results. 

Buried CMP in both Option 3 and Option 4 will consist of double 60-inch equivalent arch CMP. Option 3 will be 
centered along the newly construction road while Option 4 will be aligned in the existing roadside ditch. To 
ensure appropriate cover depths for buried CMP in Option 4, a 3:1 (H:V) side slope will be required from the 
existing R.O.W on the south side of the road. The height of this slope will vary along the length of the ditch 
depending on local site conditions, but the slope height will never exceed the roadway crest height. Typical 
sections depicting the buried CMP layout for Option 3 and Option 4 are depicted respectively in Figure 3-22 
and Figure 3-23. 
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Figure 3-22. Typical section for the buried CMP layout for Forestvale Baseline Improvements Option 3. 

 
Figure 3-23. Typical section for the buried CMP layout for Forestvale Baseline Improvements Option 4. 
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3.4.4 SIERRA ROUTING ALTERNATIVE OPTIONS 

All Sierra Routing Alternative Options consist of routing 150 cfs from the southwest corner of the Sierra Road 
and McHugh Lane intersection east, down Sierra Road to the existing Trap Club project improvements. 
Improvement options discussed in the following sections assess use of different flood conveyance 
infrastructure for directing 150 cfs down Sierra Road. Unlike the Forestvale Baseline Improvement Options, 
the Sierra Routing Alternative Options provide a flood routing alternative. If the Sierra Routing Alternative is 
not selected there will be no flood conveyance improvements on Sierra Road. 

A typical section, intended to be used for comparison with proposed improvements options, depicting the 
existing conditions of Sierra Road is provided in Figure 3-24. 

 
Figure 3-24. Typical section depicting the existing conditions on Sierra Road. 

 OPTION 1 

Option 1 proposes to convey floodwaters through roadside ditches and RCB culverts along the south side of 
Sierra Road. The option will require shifting the existing road north to the edge of the existing R.O.W. For 
compliance with current county road standards, the road will be rebuilt to a 28-foot width, 4 feet wider than 
the existing road. The option spans the entire existing 60-foot R.O.W width with a 1-foot buffer at the ditch 
edge. Option 1 culvert and ditch approximate locations are shown in Figure 3-25. 
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Figure 3-25. Sierra Routing Alternative Option 1 with the Existing Conditions 25-year model results. 

The proposed ditch will have 2:1 (H:V) riprap side slopes throughout its length. The ditch will have a depth of 5 
feet and a bottom width of 5 feet. Steep roadside ditches necessitate guardrail along the length of the ditch. 
Culverts along the Sierra Road will be 8’x4’ RCB culverts.  

A typical section depicting the culvert and ditch layout along Sierra Road is shown in Figure 3-26. 
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Figure 3-26. Typical section for the roadside ditch and RCB culvert layout for Sierra Routing Alternative Option 1. 

 OPTION 2 

Similar to Option 1, Option 2 proposes conveying floodwaters through trapezoidal ditches and RCB culverts 
along the south side of Sierra Road. As a means to minimize steep ditch sides slopes, the option proposes 
shifting Sierra Road to the north edge of the existing R.O.W and converting it to a one-way road. The option 
will span the entire existing 60-foot R.O.W width. Option 1 culvert and ditch approximate locations are shown 
in Figure 3-27. 
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Figure 3-27. Sierra Routing Alternative Option 2 with the Existing Conditions 25-year model results. 

The Option 2 ditch will have 4:1 (H:V) vegetated side slopes on the road edge and 3:1 (H:V) vegetated side 
slopes on the opposing side. The 4:1 side slope on the roadside edge eliminate the need for guardrail. Culverts 
associated with Option 2 improvements mirror Option 1 improvements with 8’x4’ RCB culverts located at 
crossings between McHugh Lane and North Montana Avenue. A typical section depicting the culvert and ditch 
layout along Sierra Road is shown in Figure 3-28. 
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Figure 3-28. Typical section for the roadside ditch and RCB culvert layout for Sierra Routing Alternative Option 2. 

 OPTION 3 & 4  

Option 3 and Option 4 propose placing buried CMP along the length of Sierra Road. Buried CMP will inlet at the 
southwest corner of the Sierra Road and McHugh Lane intersection and outlet at the southwest corner of the 
Sierra Road and North Montana Avenue intersection, just upstream of the Trap Club project improvements. 
Minor ditch improvement will have to be made at the southwest corner of the intersection and an 8’x4’ RCB 
Culvert will be placed across N Montana Ave, connecting the improvements to the existing Trap Club project 
improvements. For sediment cleanout, precast concrete junction boxes will be placed every 500 feet of CMP. 
Additionally drop inlet structures will be placed every 200 feet of CMP to accommodate for local drainage. 

Differences between Option 3 and Option 4 are centralized in the CMP alignment. Option 3 will be aligned 
along the existing roadway centerline. Construction will require complete removal of the existing road, similar 
to Option 1 and Option 2 the road will be rebuilt to current county standards. Opposingly, buried CMP in Option 
4 will be aligned on the south side ditch along Sierra Road. Construction will require partial removal of the 
existing road. To provide a lower cost buried CMP alternative, Option 4 consists of rebuilding the existing road 
to its current condition and not to current county standards. 

Option 3 and Option 4 approximate buried CMP and junction box locations are shown in Figure 3-29, it should 
be noted that at the figure’s scale, the differences in the buried CMP alignments are negligible. 
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Figure 3-29. Sierra Routing Alternative Option 2 with the Existing Conditions 25-year model results. 

Buried CMP in both Option 3 and Option 4 will be double 48-inch equivalent arch CMP. Option 3 will be 
centered along the newly constructed road while Option 4 will be aligned in the existing roadside ditch. To 
ensure cover depths for buried CMP in Option 4, a 3:1 (H:V) side slope will be required from the existing R.O.W 
on the south side of the road. The height of this slope varies along the length of the ditch depending on local 
site conditions, but the slope height never exceeds the roadway crest height. Typical sections depicting the 
buried CMP layout for Option 3 and Option 4 are depicted respectively in Figure 3-30 and Figure 3-31. 
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Figure 3-30. Typical section for the roadside ditch and RCB culvert layout for Sierra Routing Alternative Option 3. 

 
Figure 3-31. Typical section for the roadside ditch and RCB culvert layout for Sierra Routing Alternative Option 4. 
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3.4.5 D2 ROUTING ALTERNATIVE 

The D2 Routing Alternative proposes to direct 150 cfs from the intersection of Sierra Road and McHugh Lane 
north to the D2 Ditch. The proposed routing path from the intersection contains a combination of buried CMP, 
trapezoidal ditch, and RCB culvert crossings. The alternative also includes two crossing improvements on the 
D2 Ditch located in between the North Montana Avenue and the Rosewood Drive crossings of the D2 Ditch. 

Besides several county road crossings, the routing path is located entirely on private property. In total, 
implementation requires four property easements. One property easement, already acquired by LCC extends 
from the Sierra Road and McHugh Lane intersection north to the property boundary approximately 700 feet 
south of the intersection Silverwood Loop and Crestwood Lane. This easement requires buried CMP from the 
Intersection of Sierra Road and McHugh Lane for approximately 750 feet, to a point near Lydia Road. From the 
end of the buried CMP the easement specifies that open ditch can be used to convey floodwaters through the 
remaining extent of the property.  

For flood routing through properties where easements have not been acquired, it was assumed that open 
ditch and concrete box culverts could be used. It should be noted that this is likely to change based on 
landowners’ requirements upon easement procurement.  

The improvements flood routing path is depicted in Figure 3-32. 

 
Figure 3-32. D2 Routing Alternative with the Existing Conditions 25-year model results. 
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Buried CMP from the intersection of Sierra Road and McHugh Lane to Lydia Road will be double 48-inch arch 
CMP. From the outlet of the buried arch CMP to the confluence with the D2 Ditch, floodwaters are conveyed 
through trapezoidal ditch and RCB culverts. The ditch will have 4:1(H:V) side vegetated side slopes with a 6-
foot bottom width and 4-foot depth. Driveway and road crossings will be 12’x3’ RCB culverts. It should be 
noted that there is a slope break in the existing topography just upstream of the Crestwood Lane crossing of 
the D2 Routing alternative. At the break, the longitudinal slope along the alignment transitions from 
approximately a 0.6 % slope to a slope near 0.0%, because of this ditch downstream of Crestwood Lane needs 
to daylight near the bottom of the D2 Ditch. Daylighting to the bottom of the D2 Ditch equates to approximately 
a 0.2%, given the described ditch and culvert size, this slope will be adequate for conveying the 150 cfs design 
flow. Just downstream of where flow enters the D2 Ditch, the Rosewood Drive and field access crossing just 
upstream of North Montana Avenue will need to be upgraded from their existing size to 72-inch CMP’s.  

Coordination and participation of landowners is critical to the feasibility of this alternative. The project routes 
through private properties so flood control easements will be required. The terms of the easements will be 
identical for each property and will impose an easement to set aside the area defined for the project for flood 
mitigation. Additionally, this alternative discharges into the D2 Ditch where all irrigation infrastructure 
downstream would need to be evaluated and potentially upgraded to withstand design flows. The BOR holds 
easements along the D2 Ditch in conjunction with the HVID for irrigation purposes, so coordination with those 
groups is also required. 

4.0 DISCUSSION AND RECOMMENDATIONS 
The flood mitigation improvements discussed in Section 3.0 were evaluated based on feasibility and 
constructability, public safety, effectiveness at mitigating 25-year flooding, cost and maintenance, and overall 
public benefit. The following sections discuss the evaluation of proposed improvements in each of the flood 
mitigation planning areas. Additionally, the sections provide a recommended alternative based on the 
evaluation. 

4.1 TENMILE CREEK 

4.1.1 DISCUSSION 

Tenmile Creek is unique to the other planning areas because of the absence of definitive data. It’s possible 
that aggradation is taking place and potentially impacting the amount of water spilling from Tenmile Creek into 
the Valley. However, available data is not definitive enough to validate this assumption. Establishing a 
monitoring plan that accurately assess how streambed conditions are changing over time and how they will 
continue to change, will provide data to justify a sediment maintenance effort if deemed effective and 
sustainable.  

4.1.2 ESTIMATE OF PROBABLE COST 

Monitoring of Tenmile Creek could be done primarily with LCC staff, therefore overall cost is relatively low. A 
repeat survey of the 2006 USGS cross sections will need to be performed to provide a relative benchmark for 
future monitoring. Additionally, physical benchmarks will need to be set at structures and select cross 
sections for use in monitoring level surveys.  

The total cost for monitoring of Tenmile Creek, excluding county costs for annual monitoring, is estimated to 
be $15,000. This cost includes the repeat survey of the USGS cross sections, survey processing and 
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comparison with the USGS cross sections and, selection and placement of physical benchmarks at select 
cross sections and structures. 

4.1.3 RECOMMENDATION 

It is recommended that the proposed monitoring plan begins immediately. Changing conditions in Tenmile 
Creek could have substantial effects on flood mitigation through the Valley. Because of this, it is essential that 
changing streambed conditions are monitored, to evaluate the necessity and justify a sediment maintenance 
effort. The county should also continue to monitor and remove debris accumulation in coordination with local 
and state regulatory entities.  

4.2 D2 DITCH 

4.2.1 DISCUSSION 

The D2 Ditch acts as the Valley drain for floodwaters from both Silver Creek and Tenmile Creek. Undersized 
crossings throughout the D2 Ditch have backwatering effects that restrict floodwaters from draining. 
Additionally, backwater at structures in the ditch floods adjacent properties. Replacing crossings throughout 
the D2 Ditch from I-15 to Lake Helena will minimize flooding on properties adjacent to the D2 Ditch while 
simultaneously providing sufficient conveyance to floodwaters from both Silver Creek and Tenmile Creek. 

4.2.2 ESTIMATE OF PROBABLE COST 

Upgrading crossings on the D2 Ditch between I-15 and Lake Helena is estimated to cost $1,932,610. This cost 
includes construction costs and all logistical costs associated with design, permitting, and construction. 

4.2.3 RECOMMENDATION 

It is recommended that all crossings on the D2 Ditch are replaced with structures capable of conveying design 
flows from the Tenmile Creek and Silver Creek design flood events Figure 4-1 depicts proposed and existing 
conditions hydraulic modeling for the recommended alternative. 
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Figure 4-1. Proposed Conditions model results recommended alternative (in blue) and Existing Conditions model results (in red) for the 

25-year flood event through the D2 Ditch. 

4.3 SILVER CREEK 

4.3.1 DISCUSSION 

Both Alternative 1 and Alternative 2 provide effective flood mitigation to Sewell Subdivision and properties 
adjacent to the subdivision. Both alternatives rely on property easements to mitigate flooding, and in some 
cases, the same property easement. Since Silver Creek flows directly through private property it is not 
possible to provide flood mitigation without acquiring property easements in some manner. Regardless of 
alternative selected, coordination with property owners is essential for flood mitigation between Applegate 
Drive and North Montana Avenue. 

Alternative 1, relies solely on earthwork to mitigate flooding in Sewell Subdivision and adjacent properties. 
Alternative 2 relies on a smaller quantity of earthwork and puts a much larger focus into replacing and 
implementing new infrastructure in the form of crossing improvements. Challenges with either alternative may 
be establishment of easements with landowners. Also, either alternative will require coordination with the BOR 
and HVID for evaluating and potentially improving existing irrigation infrastructure in ditches. Alternative 2 will 
require coordination with MDT for working within their R.O.W, as well as replacement of several crossings of 
the existing ditch. Since Alternative 2 requires additional project components relative to Alternative 1, it is 
likely that implementation of Alternative 2 will be more complex, and consequentially will have higher cost and 
take more time.  
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4.3.2 ESTIMATE OF PROBABLE COST 

The implementation costs for Alternative 1 is estimated to be approximately $1,007,076. Costs for Alternative 
1 are almost entirely rooted in earthwork and property easements. The implementation cost for Alternative 2 
is estimated to be $2,864,575. Costs for Alternative 2 are heavily influenced by the procurement and 
placement of crossings. Cost for both alternatives include construction costs and all logistical costs 
associated with design, permitting, and construction.  

4.3.3 RECOMMENDATION 

Based on implementation costs and feasibility it is recommended that Alternative 1 should be used for 
mitigating Silver Creek floodwaters. Not only is Alternative 1 more cost effective than Alternative 2, but 
implementation of the alternative is also contingent on fewer items and therefore is more likely to be 
successfully implemented. Figure 4-2 depicts proposed and existing conditions hydraulic modeling for the 
recommended alternative. 

 
Figure 4-2. Proposed Conditions model results for the recommended alternative (in blue) and Existing Conditions model results (in red) for 

the 25-year flood event through Silver Creek between Applegate Drive and I-15. 
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4.4 TENMILE OVERFLOW 

4.4.1 DISCUSSION 

 BASELINE IMPROVEMENTS 

As discussed, Baseline Improvements will be incorporated in the Tenmile Overflow area regardless of the 
selection of other alternatives. Beginning near the flooding source, these improvements provide the 
foundation for routing floodwaters through the Valley and were determined to be the only practical option. 

 FORESTVALE ROAD AND SIERRA ROAD IMPROVEMENT OPTIONS 

For the purpose of comparison, the Forestvale Baseline Improvement Options and the Sierra Routing 
Alternative Options were compared together since the structure of the options is identical. The four different 
methods for routing floodwaters down Forestvale Road and Sierra Road are reiterated in the following bullets. 

/ Option 1: Riprap 2:1 (H:V) roadside ditches, RCB culverts, and road updated to current county 
standards; 

/ Option 2: Vegetated, flatter ditch side slopes and, RCB culverts, one-way road; 
/ Option 3: Buried double arch CMP along the road centerline, junction boxes every 500 feet, drop 

inlets every 200 feet, road built to current county standards; 
/ Option 4: Buried double arch CMP along the south side of road, junction boxes every 500 feet, drop 

inlets every 200 feet, road built to existing condition. 

Option 2 provides a cost effective alternative for conveying floodwaters down both Forestvale and Sierra 
Roads but the options were highly unfavorable with the public. Additionally, they were deemed unsafe for first 
responders, as the West Valley Fire Station is located along Forestvale Road. For these two reasons, Option 2 
was excluded from further consideration. 

Option 3 and 4 both provide unintrusive means of conveying floodwaters down Forestvale Road and Sierra 
Roads, but the buried pipe alternatives have drawbacks. Maintenance with buried CMP is substantial relative 
to maintenance in the open ditch scenario in Option 1. It is anticipated that following every flood occurrence, 
the CMPs will have to be inspected and sediment removed. Additionally, the risk of failure during a flood event 
is higher than that of the open ditch scenario. Although pipes will be fastened with trash racks, debris inevitably 
travels through the buried CMP and it is possible that pipes could become clogged at the rack or in the barrel. 
Clogging will eliminate the mitigation benefits when needed most and due the inaccessibility of buried pipe, 
the clog may not be resolved until floodwaters recede.  

Option 1 provides a relatively cost-effective means to move floodwaters down Forestvale Road. Although, 
since the ditch and newly constructed road will span the entire width of the existing R.O.W, the option is more 
intrusive on adjacent properties than improvements proposed for Option 3 and Option 4. Additionally, 
guardrail will have to be incorporated along the length of the ditch, this may be considered undesirable for 
adjacent property owners. Despite the potentially unwanted intrusive elements of the alternative, Option 1 has 
a relatively low risk of failure when compared to Option 3 and Option 4. RCB culverts associated with Option 1 
have a larger cross-sectional area than that of an individual buried pipe, this lends the culvert to pass debris 
more effectively than the buried CMPs proposed in Option 3 and Option 4. Also, RCB culverts have a 
substantially shorter buried length, lending them to unclog easier if debris were to get trapped within a culvert.  

Option 1 will also handle local drainage and flooding more effectively than either Option 3 or Option 4. Drop 
inlets in Option 3 and 4 will provide some relief to local drainage and flooding but since they are placed every 
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200 feet, it is not possible for them to be entirely effective. The open ditch proposed in Alternative 1 on the 
other hand, will effectively handle local flooding because of the large area in which flows can enter the ditch. 

Public safety during flooding is of concern for either the buried or open ditch option. An open ditch conveying 
floodwaters will have high velocity capable of sweeping a person downstream. The buried pipe option has 
potential for a person to be entrapped during a flood. The likelihood of either of these scenarios is overall low, 
but with more open ditch exposed, the risk to public safety may be higher in the open ditch option.   

 D2 ROUTING ALTERNATIVE 

When compared to the Sierra Routing Alternative Options, the D2 Routing Alternative provides a relatively 
simple improvement for directing floodwaters out of the Valley. The D2 Routing Alternative follows a far less 
developed area of the Valley when compared to other alternatives. Additionally, as proposed in this plan, the 
D2 Routing Alternative could provide a relatively cost effective way to route floodwaters out of the Valley. The 
primary constraint on this alternative is its dependence on property easements. If any landowners are not 
willing to grant an easement, implementation of the alternative may not possible. One easement has already 
been acquired requires approximately 750 feet of buried CMP. If other landowners require buried CMP, the 
cost for this alternative could become less competitive with  Sierra Routing Alternative Options.  

Another consideration is that this alternative conveys 150 cfs away from Sierra Road the Trap Club Flood 
Mitigation Project. The work along Sierra Road under that project assumed this 150 cfs would convene with 
250 cfs from Forestvale Road and the east side of North Montana Avenue to convey the full 400 cfs design 
flow. Under the D2 Routing Alternative, the Trap Club Flood Mitigation Project along Sierra Road will not be 
utilized to its full potential.  

 DISCUSSION SUMMARY 

The number of alternatives and alternative options through the Tenmile Overflow area complicates 
comparison of positive and negative factors. To simplify comparison a comparison matrix shown in Table 4-1 
was developed. The matrix provides qualitative and quantitative assessments to help guide alternative 
selection. 
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Tenmile Overflow Comparison Matrix 
Improvement Option/Alternative Positive Factors (+) Negative Factors (-) 

Two-way Streets with Open Ditch, RCB, Riprap, 
Guardrail 
(Forestvale Baseline Improvements Option 1 and 
Sierra Routing Alternative Option 1) 

- Lowest Cost Option without One-Way streets 
- Roadway rebuilt to modern county road standards (wider lanes 
with shoulder) 
- Should provide additional mitigation above design event 
- Lower maintenance needs than buried CMP options 
- No easements required 
- Utilizes fullest potential of Trap Club Project and McHugh 
improvements 

- Little open space remaining, not aesthetic 
- Weed control in ditches, annual clearing of debris 
- Safety concern with open ditch and flowing water  

One-Way Streets with Open Ditch and RCB 
(Forestvale Baseline Improvements Option 2 and 
Sierra Routing Alternative Option 2) 

- Low-Cost Option 
- More Open Space 
- Maintenance needs are lowest 
- Gradual ditch side slopes do not need riprap for stabilization or 
guardrail for traffic safety 
- Roadway rebuilt to modern county road standards (wider lane 
with shoulders) 
- Should provide additional mitigation above design event 
- No easements required 
- Utilizes fullest potential of Trap Club Project and McHugh 
improvements 

- Long travel time between eastbound and westbound transportation routes 
- Weed control in ditches, annual clearing of debris 
- Safety concern with open ditch and flowing water  

Buried CMP Under Center of Road 
(Forestvale Baseline Improvements Option 3 and 
Sierra Routing Alternative Option 3) 

- Buried infrastructure creates more open space 
- Roadway rebuilt to modern county road standards (wider lanes 
with shoulder) 

- Highest Maintenance Needs, Sediment accumulation 
- High Risk of Plugging and Flooding 
- Safety concern with debris removal at inlet and need for risky maintenance 
- Little mitigation provided above design event 

Buried CMP Offset from Center of Road  
(Forestvale Baseline Improvements Option 4 and 
Sierra Routing Alternative Option 4) 

- Buried infrastructure creates more open space 

- Highest Maintenance Needs, Sediment accumulation 
- High Risk of Plugging and Flooding 
- Safety concern with debris removal at inlet and need for risky maintenance 
- Filling existing ditch to just below roadway elevation 
- Little mitigation provided above design event 
- Roadway rebuilt to existing conditions (narrow, no shoulder) 

Upper D2 Ditch Routing 
(D2 Routing Alternative) 

- Lowest Cost Option since minimal infrastructure needed 
- Direct route north of McHugh into Upper D2 Ditch avoiding 
existing infrastructure 

- Will require easements 
- Will require coordination/permitting with BOR and HVID 
- Doesn't utilize full design capacity of Trap Club Project along Sierra 
- Sierra Road not improved 

Table 4-1. Comparison Matrix for the Tenmile Overflow food conveyance improvement options. 
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4.4.2 ESTIMATE OF PROBABLE COST 

Table 4-2 below summarizes the estimated probable costs for improvements and improvement alternatives 
throughout the Tenmile Overflow area. 

ESTIMATED COST SUMMARY - 02/09/2022     

ALTERNATIVE DESCRIPTION SUMMARY ESTIMATED COST 

     

TENMILE OVERFLOW - BASELINE IMPROVEMENTS McHugh and Mill Ditch with RCBs Crossings $4,577,704.40 
      
TENMILE OVERFLOW - FORESTVALE BASELINE 
IMPROVEMENTS OPTION 1 

Ditch with RCB Crossings, Improved Two-Way Street, 
Guardrail, Riprap Ditch $4,107,058.85 

TENMILE OVERFLOW - FORESTVALE BASELINE 
IMPROVEMENTS OPTION 2 Ditch with RCB Crossings, Improved One-Way Street $3,210,606.05 

TENMILE OVERFLOW - FORESTVALE BASELINE 
IMPROVEMENTS OPTION 3 

Two Buried CMPs with Junction Boxes, Improved Two-
Way Street $4,996,611.92 

TENMILE OVERFLOW - FORESTVALE BASELINE 
IMPROVEMENTS OPTION 4 

Two Buried CMPs Located in Existing Ditch, Rebuilt 
Existing Two Way Street $4,363,339.71 

      
TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE 
OPTION 1 

Ditch with RCB Crossings, Improved Two-Way Street, 
Guardrail, Riprap Ditch $3,607,725.03 

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE 
OPTION 2 Ditch with RCB Crossings, Improved One-Way Street $2,261,158.52 

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE 
OPTION 3 

Two Buried CMPs with Junction Boxes, Improved Two-
Way Street $4,620,573.04 

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE 
OPTION 4 

Two Buried CMPs Located in Existing Ditch, Rebuilt 
Existing Two Way Street $3,793,431.01 

TENMILE OVERFLOW - UPPER D2 ROUTING ALTERNATIVE 
Two Buried CMPs with Junction Boxes, Ditch to Upper D2 
Drain Ditch $1,793,183.09 

      

Table 4-2. Summary of estimated cost for improvement options and alternatives through the Tenmile Overflow Area. 

Costs for all improvements and improvement options include the full cost for project implementation. This 
includes construction costs and all logistical costs associated with design, permitting, and construction. From 
all of the alternatives considered for use, Forestvale Baseline Improvement Option 1 and the D2 Routing 
Alternative are the lowest cost alternatives. The lowest cost option for Forestvale Road is Forestvale Baseline 
Improvement Option 2 but this alternative was not considered for use because of the safety and public 
wellbeing considerations. The highest cost option is Forestvale Baseline Improvement Option 3 and the Sierra 
Routing Alternative Option 3. 

4.4.3 RECOMMENDATION 

Based on the above discussion it is recommended that for the Tenmile Overflow area, Baseline Improvements 
should be implemented with Forestvale Baseline Improvement Option 1 and Sierra Routing Alternative Option 
1. Although the D2 Routing Alternative provides a cost effective way to convey flows out of the Valley, there 
is too much uncertainty with property easements to recommend the alternative. If easements were to take 
form, and easement criteria did not make the alternative cost prohibitive, the alternative would be the 
preferred low cost option for use in the Tenmile Overflow area. However, for mitigation planning purposes it is 
recommended that the most feasible alternative should be pursued and since the D2 Routing Alternative is 
dependent on securing easements, the Sierra Routing Alternative Option 1 is recommended.   

Figure 4-3 depicts proposed and existing conditions hydraulic modeling for the recommended alternative. 
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Figure 4-3. Proposed Conditions model results recommended alternative (in blue) and Existing Conditions model results (in red) for the 

25-year flood event through the Tenmile Overflow Area. 

4.5 DESIGN, PERMITTING, AND PROJECT IMPLEMENTATION PHASING 

4.5.1 TENMILE CREEK 

Regardless of the selected alternatives in other regions of the planning area, annual streambed monitoring of 
Tenmile Creek should be established and commence as soon as possible. As mentioned, the stage of Tenmile 
Creek controls the quantity of floodwaters entering the Valley and consequentially the D2 Ditch. Developing 
a strong understanding of Tenmile Creeks capacity through annual monitoring will guide the path forward for 
the Tenmile Creek capacity topic. Monitoring data will support permitting for future work on Tenmile Creek if 
deemed necessary. 

4.5.2 D2 DITCH 

Following the Tenmile Creek monitoring, project implementation should start at the downstream most end of 
flooding, in this case, the downstream most crossing on the D2 Ditch. Project implementation through the D2 
Ditch should move from downstream to upstream, ending at the crossing immediately downstream of North 
Montana Avenue.  

Proposed improvements throughout the D2 Ditch fall within a FEMA Special Flood Hazard Area. Since the 
improvements are located within a mapped hazard area, a floodplain development permit from LCC will be 
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required for construction. Final design will need to ensure compliance to regulations necessary to acquire 
these permits.  

Additionally, project implementation will require coordination with relevant landowners, the BOR, and the HVID 
since improvements will be constructed on private property and impact an irrigation facility operated under 
easement by the BOR. 

4.5.3 SILVER CREEK 

Following implementation of the D2 Ditch crossing improvements, project implementation could move west 
up the Valley to Silver Creek or southwest up the Valley to the northwest portion of the Tenmile Overflow 
improvements. For the purpose of this update to the Master Plan, since few flood mitigation improvements 
have been made in the Sewell Subdivision area, Silver Creek is prioritized for implementation. 

Implementation of either alternative for Silver Creek between Applegate Drive and North Montana Avenue will 
require thorough landowner coordination. The recommended alternative, Alternative 1, will require 8 property 
easements.    

Additionally, Silver Creek improvements fall within a FEMA Special Flood Hazard area, because of this a 
floodplain development permit from LCC will be required for construction. Final design will need to ensure 
compliance to regulations necessary to acquire this permit. 

4.5.4 TENMILE OVERFLOW 

In the Tenmile Overflow area project implementation should start at Forestvale Road. Since the proposed 
improvements along Forestvale Road feed directly into the constructed Trap Club Flood Mitigation project, 
flood mitigation improvements could be implemented solely, without having adverse flooding effects. This 
logic holds true with the conveyance improvements along Sierra Road. Although, in the current condition, a 
larger quantity of water overtops Forestvale Road. Because of this, improvements made on Forestvale Road 
would have a more significant benefit in regard to flood mitigation and reduction of flood damages. 

Following implementation of the Forestvale Road flood conveyance improvements, project implementation 
should shift to Sierra Road. As mentioned, conveyance improvements along Sierra Road connect directly to 
the Trap Club Project and therefore will not have adverse flooding effects following project implementation. 

Once implementation of improvements along Forestvale Road and Sierra Road is complete, Baseline 
Improvements should be implemented beginning at the intersection of Sierra Road and McHugh Lane. 
Baseline improvements along McHugh Lane should be implemented from north to south, ending at the 
intersection of Mill Road and McHugh Lane. Improvements along Mill Road and McHugh Lane south of Mill 
Road can be made simultaneously or individually, the order is irrelevant since improvements throughout the 
Valley will have already been constructed. 

Similar to the D2 Ditch and Silver Creek, the Tenmile Overflow area falls within a FEMA Special Flood Hazard 
area, because of this, a floodplain development permit from LCC will be required for construction of all 
improvements. Final design will need to ensure compliance to regulations necessary to acquire relevant 
permits. 

5.0 FUNDING 
Survey results and public comment show that increasing RID taxes is unfavorable for residents living within 
the RID. RID taxes at their current rate, will not provide enough revenue to exclusively fund any of the described 
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flood mitigation improvements under a reasonable timeline. The intent with RID funds since establishment, is 
to serve as a local cost contribution for state and federal funding opportunities. The following list is a summary 
of some state and federal funding opportunities that if successful, will support flood mitigation improvements 
throughout the Valley. 

/ FEMA HMGP 
/ FEMA Building Resilient Infrastructure Communities (formerly called PDM) 
/ DNRC RRGL 
/ MT Governor’s Budget, Legislation 

Although these opportunities provide adequate means to procure funding for flood mitigation projects, the 
timelines for these are slow and would likely only fund a portion of all improvements described in this update. 
Because of the project implementation timeline associated with state and federal funding opportunities and 
the slow accrual of RID funds at the current tax rate, increasing RID taxes should remain a consideration for 
the community.  

6.0 CONCLUSION 
This update to the VFMMP builds off decades of studies and investigation of flooding throughout the Valley. 
With evolving resources to analyze hydraulic and hydrologic scenarios, studies have gotten more accurate 
and more informative as the years have progressed. The 2017 H&H analyses bridged a substantial gap in 
Valley flood mitigation with a two-dimensional hydraulic model, depicting flood events for both Silver Creek 
and Tenmile Creek. The model established a detailed understanding of the quantity and timing of flooding 
throughout the Valley. Quantitative results for flooding ultimately changed flood mitigation in the Valley, 
enabling mitigation planning to be more specific. This change ultimately prompted the need for this update. 

The overall goal of the update to the Master Plan is to solidify the path moving forward for flood mitigation in 
the Valley. The following steps were completed to satisfy the goal: 

/ Updated the hydraulic analyses to incorporate current existing conditions; 
/ Evaluated alternative flood routing scenarios; 
/ Engaged public officials, county staff, and Valley residents; 
/ Defined, planned, and costed flood mitigation activities moving forward. 

Upon completion of the listed steps, flood mitigation alternatives were evaluated and compared, and 
alternatives were recommended. Project phasing was assessed, and it was determined that implementation 
should begin downstream and work up, generally in a northeast to southwest trajectory, upgradient through 
the valley.  

Project implementation will consist of funding, design, permitting, and construction of selected improvements. 
Funding will be the most limiting resource for the implementation timeline. At the current rate, RID funds alone 
will take decades to implement a portion of the overall proposed improvements. If the public supports flood 
mitigation plans moving forward and are willing to contribute more through RID taxes, flood mitigation 
improvements will be implemented faster which will consequentially save landowners money in flood 
damages, increase property values, and directly benefit public wellbeing. 
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APPENDIX B 
COMMUNITY SURVEY AND PUBLIC COMMENTS 

  



























































































  

A-3 
 

  
 

APPENDIX C 
MEETING 2 PRESENTATION AND PUBLIC COMMENTS 

  





PRESENTATION OUTLINE



BACKGROUND



BACKGROUND



COMMUNITY SURVEY







COMMUNITY SURVEY





COMMUNITY SURVEY



COMMUNITY SURVEY



COMMUNITY SURVEY



COMMUNITY SURVEY







COMMUNITY SURVEY









































































COST COMPARISON



COST COMPARISON



CONSIDERATIONS



CONSIDERATIONS



CONSIDERATIONS















Grant Funding Opportunities



Next Steps for the Update



























  

A-4 
 

  
 

APPENDIX D 
ESTIMATE OF PROBABLE COST AND QUANTITIES 
 



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (D2 DITCH)

2/9/2022

D2 DITCH - BASELINE IMPROVEMENTS QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 9 EA $500 $4,500

STRUCTURE REPLACEMENT 8 EA $150,000 $1,200,000

CULVERT PROCURMENT & PLACEMENT  (CMP 96") 50 LF $650 $32,500

TOTAL CONSTRUCTION COST: $1,237,000

BOR AND HVID COORDINATION LS $40,000

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $247,400

TRAFFIC CONTROL 3% $37,110

UTILITIES 5% $61,850

MOBILIZATION, INSURANCE, BONDING 10% $123,700

CONTINGENCY 15% $185,550

TOTAL PROJECT COST: $1,932,610

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (SILVER CREEK ALTERNATIVE 1)

2/9/2022

SILVER CREEK ALTERNATIVE 1 QUANTITY UNIT UNIT COST TOTAL COST

EROSION AND SEDIMENT CONTROL 1 LS $21,991 $21,991

SURVEY AND STAKING 1 LS $10,000 $10,000

TOPSOIL STRIPPING 23804 CY $1 $23,804

FLOW DIVERSION EMBANKMENT GRADING 2750 CY $3 $8,250

FLOW REDIRECTION GRADING 295000 CY $1 $368,750

REVEGETATION 45 ACRE $1,500 $67,500

TOTAL CONSTRUCTION COST: $525,310

PROPERTY EASEMENT LS $250,000

ENGINEERING, DESIGN AND PERMITTING 15% $78,797

CONSTRUCTION ENGINEERING 10% $52,531

COUNTY ADMINISTRATION 9% $47,907

CONTINGENCY 10% $52,531

TOTAL PROJECT COST: $1,007,076

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (SILVER CREEK ALTERNATIVE 2)

2/9/2022

SILVER CREEK - ALTERNATIVE 2 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 6 EA $500 $3,000

CULVERT PROCURMENT & PLACEMENT (DBL RCB 6'x6') 342 LF $3,000 $1,026,000

CULVERT / DITCH EXCAVATION 17366 CY $5 $86,830

FLOW REDIRECTION GRADING 1 LS $10,000 $10,000

EXISTING DITCH IMPROVEMENTS 3705 LF $100 $370,500

RIPRAP PROCURMENT AND PLACEMENT 2072 CY $50 $103,600

FORTIFY EXISTING IRRIGATION INFRASTRUCTURE 1 LS $40,000 $40,000

HAUL OFF 17366 CY $10 $173,660

REVEGETATION 3 ACRE $1,500 $4,047

TOTAL CONSTRUCTION COST: $1,817,637

BOR AND HVID COORDINATION LS $35,000

MDT COORDINATION LS $100,000

PROPERTY EASEMENT LS $110,000

ENGINEERING, DESIGN AND PERMITTING 15% $272,646

CONSTRUCTION ENGINEERING 10% $181,764

COUNTY ADMINISTRATION 9% $165,765

CONTINGENCY 10% $181,764

TOTAL PROJECT COST: $2,864,575

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (BASELINE IMPROVEMENTS)

2/9/2022

TENMILE OVERFLOW - BASELINE IMPROVEMENTS QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 23 EA $500 $11,500

CULVERT PROCURMENT & PLACEMENT (RCB 16'x4') 456 LF $1,700 $775,200

CULVERT PROCURMENT & PLACEMENT (RCB 10'x4') 48 LF $1,500 $72,000

CULVERT PROCURMENT & PLACEMENT (RCB 12'x3') 198 LF $1,550 $306,900

CULVERT PROCURMENT & PLACEMENT (RCB 8'x3') 360 LF $1,350 $486,000

CULVERT PROCURMENT & PLACEMENT (RCB 6'x3') 60 LF $1,250 $75,000

CULVERT / DITCH EXCAVATION 44769 CY $5 $223,844

RIPRAP PROCURMENT AND PLACEMENT 7110 CY $50 $355,480

GUARDRAIL 2246 LF $45 $101,070

HAUL OFF 44769 CY $10 $447,689

REVEGETATION 8 ACRE $1,500 $12,281

PROPERTY EASMENTS 5 EA $25,000 $125,000

TOTAL CONSTRUCTION COST: $2,991,964

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $598,393

TRAFFIC CONTROL 3% $89,759

UTILITIES 5% $149,598

MOBILIZATION, INSURANCE, BONDING 10% $299,196

CONTINGENCY 15% $448,795

TOTAL PROJECT COST: $4,577,704

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (FORESTVALE BASELINE IMPROVEMENTS OPTION 1)

2/9/2022

TENMILE OVERFLOW - FORESTVALE BASELINE IMPROVEMENTS OPTION 1 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 11 EA $500 $5,500

CULVERT PROCURMENT & PLACEMENT (RCB 12'x4') 570 LF $1,600 $912,000

CULVERT PROCURMENT & PLACEMENT (RCB 10'x4') 114 LF $1,500 $171,000

FLOW CONTROL STRUCTURE 1 LS $50,000 $50,000

CULVERT / DITCH EXCAVATION 15181 CY $5 $75,905

RIPRAP PROCURMENT AND PLACEMENT 6283 CY $50 $314,173

ASPHALT REMOVAL 5929 SY $5 $29,644

ASPHALT PAVING 7115 SY $115 $818,187

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 2372 CY $28 $66,404

GUARDRAIL 1994 LF $45 $89,730

HAUL OFF 15181 CY $10 $151,809

TOTAL CONSTRUCTION COST: $2,684,352

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $536,870

TRAFFIC CONTROL 3% $80,531

UTILITIES 5% $134,218

MOBILIZATION, INSURANCE, BONDING 10% $268,435

CONTINGENCY 15% $402,653

TOTAL PROJECT COST: $4,107,059

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (FORESTVALE BASELINE IMPROVEMENTS OPTION 2)

2/9/2022

TENMILE OVERFLOW - FORESTVALE BASELINE IMPROVEMENTS OPTION 2 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 11 500 $500 $5,500

CULVERT PROCURMENT & PLACEMENT (RCB 12'x4') 570 1600 $1,600 $912,000

CULVERT PROCURMENT & PLACEMENT (RCB 10'x4') 114 1500 $1,500 $171,000

FLOW CONTROL STRUCTURE 1 50000 $50,000 $50,000

CULVERT / DITCH EXCAVATION 14315 5 $5 $71,577

RIPRAP PROCURMENT AND PLACEMENT 3942 50 $50 $197,087

ASPHALT REMOVAL 5929 5 $5 $29,644

ASPHALT PAVING 4150 115 $115 $477,276

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 1383 28 $28 $38,735

HAUL OFF 14315 10 $10 $143,155

REVEGETATION 2 1500 $1,500 $2,461

TOTAL CONSTRUCTION COST: $2,098,435

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $419,687

TRAFFIC CONTROL 3% $62,953

UTILITIES 5% $104,922

MOBILIZATION, INSURANCE, BONDING 10% $209,844

CONTINGENCY 15% $314,765

TOTAL PROJECT COST: $3,210,606

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (FORESTVALE BASELINE IMPROVEMENTS OPTION 3)

2/9/2022

TENMILE OVERFLOW - FORESTVALE BASELINE IMPROVEMENTS OPTION 3 QUANTITY UNIT UNIT COST TOTAL COST

CULVERT PROCURMENT & PLACEMENT (DBL 60" EQUIVALENT CMP ARCH) 2628 LF $775 $2,036,879

FLOW CONTROL STRUCTURE 1 LS $50,000 $50,000

60" JUNCTION BOX 6 EA $25,000 $150,000

CULVERT / DITCH EXCAVATION 12681 CY $5 $63,407

RIPRAP PROCURMENT AND PLACEMENT 155 CY $50 $7,733

ASPHALT REMOVAL 5929 SY $5 $29,644

ASPHALT PAVING 7115 SY $115 $818,187

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 2372 CY $28 $66,404

HAUL OFF 4351 CY $10 $43,506

TOTAL CONSTRUCTION COST: $3,265,759

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $653,152

TRAFFIC CONTROL 3% $97,973

UTILITIES 5% $163,288

MOBILIZATION, INSURANCE, BONDING 10% $326,576

CONTINGENCY 15% $489,864

TOTAL PROJECT COST: $4,996,612

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (FORESTVALE BASELINE IMPROVEMENTS OPTION 4)

2/9/2022

TENMILE OVERFLOW - FORESTVALE BASELINE IMPROVEMENTS OPTION 4 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 11 EA $500 $5,500

CULVERT PROCURMENT & PLACEMENT (DBL 60" EQUIVALENT CMP ARCH) 2628 LF $775 $2,036,879

DROP INLET STRUCTURE 14 EA $5,000 $70,000

FLOW CONTROL STRUCTURE 1 LS $50,000 $50,000

60" JUNCTION BOX 6 EA $25,000 $150,000

CULVERT / DITCH EXCAVATION 12681 CY $5 $63,407

RIPRAP PROCURMENT AND PLACEMENT 155 CY $50 $7,733

ASPHALT REMOVAL 3285 SY $5 $16,424

ASPHALT PAVING 3285 SY $115 $377,749

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 1095 CY $28 $30,658

HAUL OFF 4351 CY $10 $43,506

TOTAL CONSTRUCTION COST: $2,851,856

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $570,371

TRAFFIC CONTROL 3% $85,556

UTILITIES 5% $142,593

MOBILIZATION, INSURANCE, BONDING 10% $285,186

CONTINGENCY 15% $427,778

TOTAL PROJECT COST: $4,363,340

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (SIERRA ROUTING ALTERNATIVE OPTION 1)

2/9/2022

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE OPTION 1 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 6 EA $500 $3,000

CULVERT PROCURMENT & PLACEMENT (RCB 8'x4') 474 LF $1,400 $663,600

CULVERT / DITCH EXCAVATION 12461 CY $5 $62,307

RIPRAP PROCURMENT AND PLACEMENT 6256 CY $50 $312,805

ASPHALT REMOVAL 7235 SY $5 $36,173

ASPHALT PAVING 8440 SY $115 $970,651

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 2813 CY $28 $78,777

GUARDRAIL 2357 LF $45 $106,064

HAUL OFF 12461 CY $10 $124,613

TOTAL CONSTRUCTION COST: $2,357,990

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $471,598

TRAFFIC CONTROL 3% $70,740

UTILITIES 5% $117,900

MOBILIZATION, INSURANCE, BONDING 10% $235,799

CONTINGENCY 15% $353,699

TOTAL PROJECT COST: $3,607,725

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (SIERRA ROUTING ALTERNATIVE OPTION 2)

2/9/2022

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE OPTION 2 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 6 EA $500 $3,000

CULVERT PROCURMENT & PLACEMENT (RCB 8'x4') 474 LF $1,400 $663,600

CULVERT / DITCH EXCAVATION 9017 CY $5 $45,087

RIPRAP PROCURMENT AND PLACEMENT 747 CY $50 $37,333

ASPHALT REMOVAL 7235 SY $5 $36,173

ASPHALT PAVING 4823 SY $115 $554,658

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 1608 CY $28 $45,016

HAUL OFF 9017 CY $10 $90,174

REVEGETATION 2 ACRE $1,500 $2,840

TOTAL CONSTRUCTION COST: $1,477,881

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $295,576

TRAFFIC CONTROL 3% $44,336

UTILITIES 5% $73,894

MOBILIZATION, INSURANCE, BONDING 10% $147,788

CONTINGENCY 15% $221,682

TOTAL PROJECT COST: $2,261,159

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (SIERRA ROUTING ALTERNATIVE OPTION 3)

2/9/2022

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE OPTION 3 QUANTITY UNIT UNIT COST TOTAL COST

CULVERT PROCURMENT & PLACEMENT (DBL 48" EQUIVALENT CMP ARCH) 2665 LF $650 $1,732,250

48" JUNCTION BOX 6 EA $20,000 $120,000

CULVERT / DITCH EXCAVATION 9653 CY $5 $48,264

RIPRAP PROCURMENT AND PLACEMENT 133 CY $50 $6,667

ASPHALT REMOVAL 7235 SY $5 $36,173

ASPHALT PAVING 8440 SY $115 $970,651

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 2813 CY $28 $78,777

HAUL OFF 2720 CY $10 $27,200

TOTAL CONSTRUCTION COST: $3,019,982

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $603,996

TRAFFIC CONTROL 3% $90,599

UTILITIES 5% $150,999

MOBILIZATION, INSURANCE, BONDING 10% $301,998

CONTINGENCY 15% $452,997

TOTAL PROJECT COST: $4,620,573

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST (SIERRA ROUTING ALTERNATIVE OPTION 4)

2/9/2022

TENMILE OVERFLOW - SIERRA ROUTING ALTERNATIVE OPTION 4 QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 6 EA $500 $3,000

CULVERT PROCURMENT & PLACEMENT (DBL 48" EQUIVALENT CMP ARCH) 2665 LF $650 $1,732,250

DROP INLET STRUCTURE 14 EA $5,000 $70,000

48" JUNCTION BOX 6 EA $20,000 $120,000

CULVERT / DITCH EXCAVATION 9653 CY $5 $48,264

RIPRAP PROCURMENT AND PLACEMENT 133 CY $50 $6,667

ASPHALT REMOVAL 3617 SY $5 $18,087

ASPHALT PAVING 3651 SY $115 $419,827

AGGREGATE BASE COURSE (ASPHALT SUBGRADE) 1217 CY $28 $34,073

HAUL OFF 2720 CY $10 $27,200

TOTAL CONSTRUCTION COST: $2,479,367

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $495,873

TRAFFIC CONTROL 3% $74,381

UTILITIES 5% $123,968

MOBILIZATION, INSURANCE, BONDING 10% $247,937

CONTINGENCY 15% $371,905

TOTAL PROJECT COST: $3,793,431

PRELIMINARY ENGINEER'S ESTIMATE



VFMMP UPDATE - ESTIMATE OF QUANITITIES AND PROBABLE COST  (UPPER D2 ROUTING ALTERNATIVE)

2/9/2022

TENMILE OVERFLOW - UPPER D2 ROUTING ALTERNATIVE QUANTITY UNIT UNIT COST TOTAL COST

CUT / REMOVE / ABANDON / DISPOSAL EXISTING CULVERT 2 EA $500 $1,000

CULVERT PROCURMENT & PLACEMENT (RCB 12'x3') 90 LF $1,550 $139,500

CULVERT PROCURMENT & PLACEMENT  (CMP 72") 102 LF $450 $45,900

CULVERT PROCURMENT & PLACEMENT (DBL 48" EQUIVALENT CMP ARCH) 771 LF $650 $501,150

48" JUNCTION BOX 2 EA $20,000 $40,000

CULVERT / DITCH EXCAVATION 16014 CY $5 $80,070

RIPRAP PROCURMENT AND PLACEMENT 436 CY $50 $21,778

HAUL OFF 16014 CY $10 $160,139

REVEGETATION 3 ACRE $1,500 $4,047

PROPERTY EASMENTS 4 EA $25,000 $100,000

TOTAL CONSTRUCTION COST: $1,093,584

PROPERY EASEMENT LS $100,000

BOR AND HVID COORDINATION LS $20,000

ENGINEERING, DESIGN, PERMITTING, AND CM 20% $218,717

TRAFFIC CONTROL 3% $32,808

UTILITIES 5% $54,679

MOBILIZATION, INSURANCE, BONDING 10% $109,358

CONTINGENCY 15% $164,038

TOTAL PROJECT COST: $1,793,183

PRELIMINARY ENGINEER'S ESTIMATE
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