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1  Executive Summary

The purpose of this Floodplain Management Opportunities Study was to consolidate and build upon the
recommendations from previous studies to organize and reevaluate prior projects, identify new
projects, establish cost estimates, and prioritize potential floodplain management projects for Fountain
Creek. The major accomplishments from this Fountain Creek Corridor Floodplain Management
Opportunities (FMO) Study were that it:

1. Provided a repeatable framework for identifying and prioritizing floodplain
management projects along the entire stretch of the mainstem of the Fountain Creek
Corridor (Corridor).

0 Used the latest Geographic Information System (GIS) technologies to gather
data from authoritative sources and generated a data repository of all analyses
and results for future comparison.

0 Identified 221 total projects grouped into 18 focus areas.

0 Developed a decision matrix tool to rank focus areas, highlighting six that are
of the highest need as depicted in Table 1-1.

Table 1-1 High Priority Projects

FocuIsDArea Focus Area

PC-6 Hancock-Greenview Trust
PC-7 Greenview Trust South
EPC-1 Pinello Ranch

EPC-6 Hanna Ranches

PC-1 Wood Valley Ditch

PC-10 Pueblo Levee System

2. Assigned conceptual cost estimates to the projects within and outside of the focus
areas.

3. Developed a high-resolution plan and profile for the entire Corridor.

4. Updated the geomorphic assessment, last completed in 2003, and performed a
departure analysis to help inform project needs.

5. Created a relative elevation model for the entire Corridor to identify potential areas for
reconnecting Fountain Creek to the floodplain.
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2 Introduction

2.1 Authorization

Matrix Design Group, Inc. (Matrix) was retained by the Fountain Creek Watershed Flood Control and
Greenway District to complete the FMO Study. The agreement regarding the FMO Study was executed on
January 1, 2019 (Fountain Creek Project Grant Services Task Order 2019-3 Under Amendment 7 to
Professional Services Agreement — Matrix Design Group, Inc.).

2.2 Purpose and Scope
Several previous studies have been conducted on the health of the Fountain Creek watershed.

The Fountain Creek Corridor Restoration Master Plan (2011) identified as one of its goals to improve
watershed health by reducing erosion, sedimentation, and flooding. The Fountain Creek Flood Control
Study (2018) stakeholder group and technical team approved the following recommendation:

“The Floodplain Management Alternative is the recommended flood management alternative for
Fountain Creek upstream of Pueblo as it provides multiple benefits in addition to flood management,
has general stakeholder support, and could attract outside funding for certain components. When
combined with localized floodplain development methods in Pueblo at currently flood-prone locations
it could address the key flood control objectives along Fountain Creek in Pueblo.”

The study identified several key conservation techniques, like acquiring land, establishing conservation
easements, reconnecting the channel to the floodplain, preserving and restoring wetlands, and
maximizing floodplain benefits through excavating side detention areas. The Fountain Creek Flood Control
Study also advocated for various techniques, from The Fountain Creek Corridor Restoration Master Plan
and the Fountain Creek Corridor Watershed Assessment of River Stability & Sediment Supply Study
(WARSSS) (2017), focused on addressing sediment transport and flooding concerns, like increasing creek
sinuosity, installing grade control structures, stabilizing eroding banks, and diverting flood flows into
wetlands and side detention areas.

The FMO study expanded on the previous studies by identifying new projects, organizing and reevaluating
prior projects which match the proposed techniques, establishing cost estimates, and prioritizing
potential floodplain management projects for Fountain Creek.

3  Study Area

The mainstem of Fountain Creek was evaluated for approximately 50 miles stretching between the cities
of Colorado Springs and Pueblo in the counties of El Paso and Pueblo, respectively. The northern study
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area extent, just south of the City of Colorado Springs, is the confluence of Fountain Creek and Sand Creek.
The southern study area extent is the confluence of Fountain Creek and the Arkansas River. Figure 3-1

depicts the study area. Figure 3-1 Study Area Map

4  Fountain Creek Corridor Floodplain Management
Opportunities Study

This study aimed to identify potential project locations for restoring the natural function of Fountain Creek
through the techniques outlined by the Floodplain Management Alternative from the Fountain Creek
Flood Control Study. There were six primary tasks, from data collection and analysis to project prioritizing
and reporting. Before projects were identified, GIS data were processed and analyzed to provide
indicators that would inform opportunities and projects.

Figure 4-1 is a process flow diagram which illustrates the employed strategy to move from data to
prioritized projects.

1. Identify Opportunities / Projects: GIS data were collected and created to function as indicators to
help inform opportunities. Recommendations from past studies were reviewed and compared
against the indicators.
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2. Focus areas were developed in locations where multi-objective projects were naturally grouped
and offered opportunities for synergy from an implementation standpoint. Typically, projects are
rated from a technical standpoint to develop a ranking; however, geospatial proximity served as
an excellent proxy to this process as it was a natural filtering device. Consequently, this study did
not have to develop a methodology for ranking disparate types of projects against each other.
Instead, the implementation strategy was on the focus area level.

3. A decision matrix was developed to rank the focus areas from a technical and qualitative
standpoint.

4. High priority focus areas were identified.

Figure 4-1 Process Flow Diagram

Identify

- Identify Focus Develo Higeh Priorit
gﬁﬁgﬁtsumhes / Areas Y Decisiolli Matrix Fogjs Areasy
*+ Data »  Multi- * Limited to * High Scoring
Indicators Objective Focus Areas Focus Areas

* Past Studies Projects * Technical /

(Synergy) Qualitative

+ Proxy for Criteria

Typical

Technical

Rankings

4.1 Data Collection

During the summer of 2016, Matrix gathered the best available data for the Fountain Creek Corridor
Watershed Assessment of River Stability & Sediment Supply Study and stored it in a GIS database. Because
most of the datasets did not change significantly since that time, this study did not entail a large data
collection effort. Matrix evaluated all the existing data and only requested updated information as
appropriate. Table 4-1 summarizes the GIS data obtained and utilized as part of this analysis.

Additional key datasets gathered include 2016 aerial photography and Light Detection and Ranging
(LiDAR) data flown in late 2016 for Pueblo County. El Paso County flew new aerial photography in 2018.
The CWCB provided 2018 digital elevation models (DEMs), which were processed to generate 1-foot
contours for the Corridor in El Paso County. Matrix requested utility datasets for the Corridor from various
providers and received some of that information. Compiling a comprehensive utility database is suggested
for the future. Matrix also created GIS data of the proposed improvements from The Fountain Creek
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Corridor Restoration Master Plan and the Fountain Creek Flood Control Study. See Appendix A for the Task
1 Data Collection Technical Memo.

Table 4-1 Data Sources and Vintage

Data Description

Source

Date

Electric and Gas Transmission Lines

Black Hills Energy, Colorado Springs Utilities

October, 2019

City of Fountain Planning City of Fountain July, 2016
City of Fountain Utilities City of Fountain September, 2019
City of Fountain Zoning City of Fountain July, 2016

City of Pueblo Boundary

City of Pueblo GIS

March, 2019

City of Pueblo Roads

City of Pueblo GIS

March, 2019

City of Pueblo Zoning

City of Pueblo GIS

March, 2019

Pueblo County Trails

City of Pueblo GIS

March, 2019

Diversion Structures

Colorado Division of Water Resources (CDWR)

March, 2019

Riparian Areas

Colorado Division of Wildlife

August, 2012

El Paso County Digital Elevation Models (DEMs)

Colorado Water Conservation Board

January, 2019

El Paso County 911 Roads El Paso - Teller 911 Authority July, 2016
2018 Aerial Photography (1 foot resolution) El Paso County Information Technologies 2018

El Paso County Boundary El Paso County Information Technologies March, 2019
El Paso County Building Footprints El Paso County Information Technologies April, 2019
El Paso County Existing Land Use El Paso County Information Technologies April, 2019

El Paso County Parcels

El Paso County Information Technologies

March , 2019

El Paso County Parks

El Paso County Information Technologies

March , 2019

El Paso County Railroads

El Paso County Information Technologies

March , 2019

El Paso County Trails

El Paso County Information Technologies

March , 2019

El Paso County Zoning

El Paso County Information Technologies

March , 2019

El Paso Incorporated Cities

El Paso County Information Technologies

March , 2019

100-Year Effective Floodplain

Federal Emergency Management Agency (FEMA)

March , 2019

100-Year Preliminary Floodplain

Federal Emergency Management Agency (FEMA)

2016

Proposed Improvments

Fountain Creek Corridor Restoration Master Plan

2011

Bank Stablization Projects

Fountain Creek Corridor WARSSS Study

February, 2018

Side Detention

Fountain Creek Flood Control Study

February, 2018

Conservation Easements

National Conservation Easements Database

March, 2019

2016 Aerial Photography (6 inch resolution) Pueblo County GIS 2016
Pueblo County Boundary Pueblo County GIS March, 2019
Pueblo County Building Footprints Pueblo County GIS June, 2016

Pueblo County Electric Transmission Lines

Pueblo County GIS

September, 2019

Pueblo County LiDAR

Pueblo County GIS

2016

Pueblo County Municipal Boundary

Pueblo County GIS

March, 2019

Pueblo County Parcels

Pueblo County GIS

March, 2019

Pueblo County Parks

Pueblo County GIS

March, 2019

Pueblo County Railroads

Pueblo County GIS

March, 2019

Pueblo County Roads Pueblo County GIS June, 2016
Pueblo County Zoning Pueblo County GIS March, 2019
Pueblo and El Paso Counties LiDAR State of Colorado 2018
Geomorphology of Fountain Creek US Army Corps of Engineers (USACE) 2007

4.2 Fountain Creek Channel Plan and Profile

Matrix created a profile to assess major deviations from the average 0.33% grade of Fountain Creek and
establish possible grade control locations. The profile was created from the thalweg, which was generated
from a Triangular Irregular Network (TIN) surface based on the latest LiDAR data. For profile changes that
occurred after the LiDAR was collected, Matrix incorporated as-built and conceptual design contours from
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recent plans, including Masciantonio, Barr Farm Phase 1, Pifion Bridge, Highway 47, and 13%" Street.
Though the water surface obscured some portions of the true thalweg, the approximation was refined in
AutoCAD. The thalweg and stationing were added to four 1:400 scale interactive GIS work maps.

Analyzing the plan and profile, slope inflection points were identified. Only locations that had the largest
change in slope and were suitable for grade control, based on the surrounding geophysical context and
other proposed projects, were recommended as projects. See Appendix B to view the work maps and
profiles.

4.3 Geomorphometric Delineation of Floodplains and Terraces

To delineate floodplain and terrace features along Fountain Creek, Matrix researched several 3™ party
tools to identify the most effective method.

Tool Research

The first tool reviewed was from the University of Edinburgh Land Surface Dynamics’ Topographic Tools
package. While the tool provided floodplain and terrace delineations, it was unclear exactly how these
features were delineated and obtaining relative elevation differences proved difficult. In addition, the
model output was discrete features as opposed to a more continuous representation, which helps aid in
visualization. The tool also had file size constraints, limiting its usefulness at the large extent of this study.

Matrix next explored the Hydrologic Engineering Center’s River Analysis System (HEC-RAS), a software
package created by the US Army Corps of Engineers (USACE). Using several existing models combined with
newer topography, Matrix delineated approximate floodplains based on flows from the Hydrology Report
for Fountain Creek (2010). Much like filling up a bathtub and subtracting each flow regime (bankfull, two-
times bankfull, and 10-year), the goal was to be left with a continuous dataset that identified discrete
elevation differences. However, given the discrepancy between the model and topography vintages, the
outputs tended to show extraneous results with the water surface elevation falling below the ground
elevation.

Matrix also investigated TerEx, a semi-automated fluvial feature selection tool developed by the Belmont
Hydrology and Fine Sediment Lab through the Utah State University S.J. & Jessie E. Quinney College of
Natural Resources. Unlike other tools, TerEx operates through a custom GIS Esri ArcToolbox, providing a
better user experience. Issues arose with TerEx’s integration of outdated HEC-RAS cross section elevations
and assigning absolute elevation, rather than relative elevations, to the output.
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Methodology

The most effective floodplain and terrace delineation tool was provided by the CWCB. The Relative
Elevation Model (REM) tool was developed for the Fluvial Hazard Zone (FHZ) initiative, a component of
the Colorado Hazard Mapping Program (CHAMP). Typical river corridor regulation relies on FEMA Flood
Insurance Rate Maps (FIRMs), which do not include stream movement, erosion, or sediment and debris
deposition when determining floodplain boundaries. The FHZ concept intends to incorporate those
factors to more comprehensively capture flood risk.

The REM tool incorporated HEC-RAS cross sections, in this case from the USACE model, and located the
lowest elevation within 30 feet of the intersection of the cross section and centerline. The output was a
continuous surface of elevations relative to the defined channel elevation at that cross section, which
allowed for visual isolation of floodplains and terraces. Matrix grouped the relative elevation values into
3-foot subsets to better visualize topography. The first two groupings, 0-3 feet and 3-6 feet, represented
the approximate bankfull and twice bankfull flood prone areas for Fountain Creek, based on historic flows.
Three-foot intervals were continued up to 12 feet to delineate the next two terraces. The tool output,
grouped in this fashion, was used to identify zones where terraces could be regraded to expand the
floodplain to mitigate downstream flooding.

Figure 4-2 demonstrates the REM tool output and presents a comparison between the healthiest,
reference reach on Fountain Creek, in southern El Paso County, and an area where the Creek was severely
incised. On the healthy stretch, relative elevation gradually increased on either side of the Creek; the
zones move from blue (0-3 feet) and green (3-6 feet) to warmer colors (>6 feet). There were no areas of
constriction and there was evidence of an old oxbow and low-lying wetlands off the main channel. The
Creek had a wide corridor with which to meander, creating a thriving habitat and an area of low sediment
erosion. This area should be conserved and was a prime candidate for a conservation easement. On the
Frost Wall section, however, there was a distinct lack of balance with small and abrupt changes in relative
elevation. During a flood, there was little corridor for the water to spread out and velocities to decrease.
This was a highly erodible area due to increased velocities and the general landform the Creek was
incising. Due to the high velocities and lack of terrace features, the habitat was poor and vegetation
struggled to establish.
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Figure 4-2 CWCB REM Tool Output

4.4 Departure Analysis

The departure analysis helped inform degree of impairment, potential causes of instability, and project
opportunities in the study area. The departure analysis evaluated geomorphological changes in the
Creek’s planform based on bankfull width, belt width, meander wavelength, and radius of curvature.

The USACE’s Fountain Creek Watershed Study: Watershed Management Plan (2009) calculated previous
values for 1955, 1983, and 2003; this departure analysis compared historical data points with newly-
generated 2016/2018 values. Because the spatial data points for the departure analysis were generated
based on aerial imagery, each county’s data had a different imagery vintage. El Paso County had imagery
from 2018, while Pueblo County’s was from 2016. Methodologies employed to calculate the historic data
were carried over to maintain a level of consistency. However, the process can be somewhat subjective
depending on how the feature was delineated in GIS. Therefore, large trends over the years were noted.
Data were grouped by segment as defined in The Fountain Creek Corridor Restoration Master Plan. The
full departure analysis technical memo can be viewed in Appendix C .

4.5 Opportunity Identification

After data collection and generation, a GIS review harnessed various datasets and identified potential
project opportunities throughout the study area. Historic and recent aerial photography were analyzed
along with new contour information. This study considered projects from The Fountain Creek Corridor
Restoration Master Plan, the Fountain Creek Corridor Watershed Assessment of River Stability & Sediment
Supply Study, and the Fountain Creek Flood Control Study. Additionally, Matrix utilized “indicator
datasets”, like infrastructure crossings, vegetation cover, stream velocity, slope breaks, and the relative
elevation model. See Appendix D for the indicator maps.
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Based on these datasets, 221 projects were identified. The projects fell into specific opportunities based
on the indicator datasets. These categories included:

e Areas to restore and preserve wetland/riparian zones, evaluated using current vegetation
types through the latest aerial photography, regional vegetation GIS datasets, previous
studies, and expert analysis from THK Associates.

e Areas to realign the channel based on the current thalweg and profile from section 4.2,
delineated floodplain and terrace features from section 4.3, the departure analysis from
section 4.4, areas of high-water velocity, changes in slope inflection, and banks evaluated
during the Fountain Creek Corridor Watershed Assessment of River Stability & Sediment
Supply Study.

e Areas in need of grade control based on the profile and the largest identified slope breaks in
section 4.2 and the departure analysis from section 4.4.

e Areas to reconnect the channel to the floodplain as informed by the floodplain and terrace
features delineated in section 4.3 and the departure analysis from section 4.4.

e Areas requiring infrastructure protection as evaluated during the Fountain Creek Corridor
Watershed Assessment of River Stability & Sediment Supply Study and supplemented with
utility crossings data.

e Areas where side detention could be implemented. While this study considered the general
location provided in the Fountain Creek Flood Control Study, a level of detail was added to
address ownership considerations and coordination with side detention identified in The
Fountain Creek Corridor Restoration Master Plan. Sizing and design considerations were not
evaluated as part of this study, with the focus being on practical siting of the side detention.
However, recommendations from the USGS report, Remediation Scenarios for Attenuating
Peak Flows and Reducing Sediment Transport in Fountain Creek, Colorado (2013), were
considered.

e Areas to acquire land or establish conservation easements, were often identified in
conjunction with other project types such as side detention and wetlands.

4.6 Implementation Strategy

Generally, there were two strategies for implementing the identified projects. A systematic approach
would involve executing projects in a downstream to upstream fashion throughout the Corridor. This
would ensure the capacity and resiliency of the Creek by helping to mitigate any unintended
downstream consequences. However, given the high costs associated with the Floodplain Management
Alternative identified projects and the relative limited funding available, a more opportunistic approach
was desired.
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Projects were identified and grouped into focus areas. A decision making process flowchart was
developed with stakeholder input and a decision matrix was created to efficiently and fairly evaluate
focus areas against each other. This geographic grouping approach had the benefit of identifying areas
of high synergy and great need, where multiple identified projects could be implemented in a holistic
approach that met the core values of the stakeholders and addressed critical issues. This strategy
allocated the limited financial resources to the areas of greatest need. During the design phase,
attention should be given to the downstream impacts and action taken to reduce unintended
consequences.

While this study was focused on identifying channel and near-channel opportunities, Fountain Creek
functions as the backbone of a larger drainage system. There are high sediment producing tributaries
and watersheds that will not be addressed by any of the identified projects. Sand Creek and Kettle Creek
are known significant contributors of sediment in Fountain Creek. Jimmy Camp Creek, with the
increased development being seen in this watershed, will continue to provide a greater influx of
sediment. Also, upstream watersheds with recent burn scars, as seen from the Waldo Canyon and Black
Forest fires, can be significant contributors of sediment and other debris.

Focus Areas

Most of the 221 projects identified were grouped into 18 focus areas. These focus areas were created

based on the proximity and synergy of the projects Table 4-2 Unique ID Key

within them. Furthermore, the focus area strategy

allowed for similarly sized zones to be compared County |County ID Focus Area AFrZ(;UISD
more fairly. Some projects did not fall into focus Pinello Ranch 1
areas and were assigned Non-Focus Area IDs. Venetucci Farm 2
Fountain North 3
Each project was assigned a unique 3- to 4-digit ID o Fountain South 4
. N . [T v 1 Clear Spring Ranch 5
for identification. The first digit indicated the N £rne
Hanna Ranches 6
project’s location in El Paso (1) or Pueblo County Frost 7
(2), while the second digit referred to the focus BJ Ranches 8
. .. . . Non-Focus Area X
area ID. The third digit was a unique project L -
o Wood Valley Ditch 1
number within that county and focus area. See T Cross Properties 2
Table 4-2 for a guide. The 18 focus area maps can Lower Masciantonio Trust North 3
be found in Appendix E Lower Masciantonio Trust South 4
’ ° Upstream of Pifion Bridge 5
Q‘,& 2 Hancock-Greenview Trust 6
Decision Matri ®
ecision atrix Greenview Trust South 7
Sandoval Property 8
In order to develop an actionable plan with Eagleridge 9
stakeholder involvement integrated into the focus Pueblo Levee System 10
Non-Focus Area X

area prioritization, the team developed a detailed
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stakeholder decision making process to facilitate comparisons between numerous similarly sized focus
areas. The decision making process defined the context of the restoration goals and objectives, the core
values, critical issues, and evaluation criteria. This process was completed for the Fountain Creek Flood
Control Study and modified slightly to be more in line with the focus area approach of this study. The
decision making flowchart can be found in Appendix F with stakeholder meeting summaries located in
Appendix I.

The decision matrix described and prioritized each of the focus areas based on evaluation criteria
developed by the stakeholder group. The matrix can be used and adjusted for future re-evaluation of the
focus area prioritization. The project team discussed the evaluation criteria and settled on 19 relevant
questions to ask that reflect the core values of the study stakeholders: safety, resiliency,
constructability/costs, environment, community, and schedule. These criteria were also informed by The
Fountain Creek Corridor Restoration Master Plan, a primary precursor to this study. The 19 criteria were:

1. Reduce flood risk to the public and residents by providing long term solutions that
increase resiliency?

2. Avoid transfer of risks that create impacts downstream to infrastructure, channel,

and storm water systems?

Increase the number of people and amount of land protected?

Withstand flooding and minimize the level of effort to repair?

Make use of natural processes to improve resiliency?

Protect critical infrastructure that is at risk?

Nowu AW

Create infrastructure investments that are reasonable to construct and provide
the best value for their lifecycle, function, and purpose?

o

Minimize the effort required to maintain and repair?

9. Protect or improve the habitat, water quality, and geomorphology of Fountain
Creek?

10. Incorporate locally available materials and environmentally friendly processes?

11. Reduce the quantity of sediment deposited in lower Fountain Creek and Arkansas
River channels?

12. Meet CWCB’s criteria for multi-objective program elements?

13. Impact wetlands?

14. Provide access, connectivity, and protects opportunities for enhancements to
tourist destinations, community facilities, features, and neighborhoods?

15. Provide funding, partnering, and collaboration opportunities by meeting multiple
stakeholder objectives?

16. Lend to being supported by current land use regulations or revised land use
regulations?

17. Preserve existing water rights?
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18. Preserve property rights and uses?
19. Has a reasonable timeframe required to achieve the benefit?

Based on a scoring system of one for fair, two for better, and three for best, the 18 focus areas were
ranked according to how they addressed each of the criteria. Appendix G contains the scoring for each
criterion and each focus area.

High Priority Focus Areas

While the focus areas are similarly sized, the extent and variety of projects within them varied. The
decision matrix was used to identify high, moderate, and low priority focus areas and their associated
projects. This prioritization provided the Fountain Creek Watershed Flood Control and Greenway District
with a pathway towards planning, designing, and constructing projects that will best meet the objectives
of the Floodplain Management Alternative.

The results of the decision matrix correlated with numerical Table 4-3 Priority by Score
scores assigned to each focus area. Those numerical scores

were broken into the three prioritization categories (high, Priority Score Range
moderate, and low) using the Jenks method. The Jenks High 20- 26
method was used to maintain consistency between this Moderate 16- 19
study and the Fountain Creek Corridor Watershed Low 10- 15

Assessment of River Stability & Sediment Supply Study. The
priority score ranges are shown in Table 4-3.

The Jenks method, also known as a natural breaks method, is a widely used data clustering method which
aims to optimally place each value in a bin, or class, in an iterative process. The method seeks to minimize
the class’s average deviation from the class mean, while maximizing each class’s deviation from the means
of the other groups, until the optimal solution is achieved. This is commonly referred to as reducing the
variance within classes and maximizing the variance between classes (Jenks, 1963).

After assigning prioritization categories to each focus area, the results were as follows: six high priority
focus areas, seven moderate priority focus areas, and five low priority focus areas. Table 4-4 provides a
summary of the number of focus areas, by county, assigned to each category. Table 4-5 lists each project
with its total score and priority.
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Table 4-4 Focus Areas by Priority and County

4 4
3 3
I 2 I

High Moderate Low
M El Paso County ® Pueblo County
Table 4-5 Project Scores and Priority
Focus Area Score Priority

PC-6 Hancock-Greenview Trust 26 High
PC-7 Greenview Trust South 23 High
EPC-1Pinello Ranch 21 High
EPC-6 Hanna Ranches 21 High
PC-1 Wood Valley Ditch 21 High
PC-10 Pueblo Levee System 20 High
EPC-4 Fountain South 19 Moderate
EPC-5 Clear Spring Ranch 18 Moderate
PC-2T Cross 18 Moderate
EPC-3 Fountain North 17 Moderate
PC-8 Sandoval Property 17 Moderate
EPC-7 Frost 16 Moderate
PC-5 Upstream of Pifion Bridge 16 Moderate
PC-4 Masciantonio South 15 Low
EPC-2 Venetucci Farm 14 Low
PC-3 Masciantonio North 14 Low
PC-9 Eagleridge 13 Low
EPC-8 BJ Ranches 10 Low

December 20719
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Conceptual Cost Estimates

Conceptual cost estimates were prepared for all identified projects using a variety of sources. The project
team leaned toward conservative values to avoid underestimates. These costs do not include realized
construction efficiencies associated with adjacent, concurrent projects. This section breaks down
conceptual cost by project type. The list of identified projects, by focus area, with associated cost
estimates can be found in Appendix H.

4.6.4.1 Utility Crossing Monitoring

Points where utility lines intersected Fountain Creek were noted as utility crossings. Utilities evaluated
included gas, hazardous liquid, electric, water, and wastewater. Each crossing was assessed through a
desktop review of high-resolution imagery. If there was visible evidence that the utility was exposed, even
if encased, the location was flagged to be monitored. Some utility infrastructure, like electric transmission
towers, appeared to be in a precarious location along the Creek. These were also flagged for monitoring.
A specific cost was not assigned to these monitoring activities as it was envisioned for the cost to be
associated with labor hours and the need for monitoring frequency to be ascertained through future field
work.

4.6.4.2 Grade Control

Grade control projects were assigned a cost of $4,000 per linear foot stretching the estimated bankfull
width.

4.6.4.3 WARSSS Banks

Costs for WARSSS banks were estimated by assigning a restoration approach and respective unit costs to
the length of each identified bank. These estimates are comparable to the Class 5 estimate outlined in the
AACE Cost Estimate Classification System. The Class 5 estimate has an expected variation of up to +100%
and -50%. The three restoration approaches included:

1. Localized bank reshaping and replanting, $250 per linear foot.
Localized bank reshaping and replanting including planform and section earthwork with bank
hardening, $1,000 per linear foot.

3. Localized bank reshaping and replanting including planform and section earthwork with bank
hardening and in-channel grade control, $2,000 per linear foot.

Slope, bank height, and current planform were considered in designating an approach to each bank.
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4.6.4.4 Channel Realignment

Channel realignment cost was based on the type of WARSSS banks’ priority that the channel
realignment would alleviate. Priorities were developed for the Fountain Creek Corridor Watershed
Assessment of River Stability & Sediment Supply Study. The cost of the channel realignment category
reflects those of the WARSSS banks with the price doubled to account for two banks. Only the length of
the outside bends of the proposed alignment were used to calculate the linear footage required.

If the realignment did not address medium-high or greater priority WARSSS banks, the realignment fell
in the channel realignment reshaping and replanting restoration approach, with an estimated cost of
S500 per linear foot. At the time of this report writing, there were no identified projects in this category
as the project team only saw realignment as an economical option when banks were particularly
deteriorated.

If medium-high or greater WARSSS banks were resolved by a channel realignment project, that project
was assigned the channel realignment reshaping and replanting including planform and section
earthwork with bank hardening restoration approach. This approach was assigned a cost of $2,000 per
linear foot.

4.6.4.5 Detention

Side detention projects were assigned a construction cost of $24,500 per acre-foot. This cost was based
on the Jimmy Camp Creek DBPS — FSD Costs Memo. Land acquisition was priced at $50,000 per acre based
on the El Paso County Parks land value (2013).

4.6.4.6 Conservation Easement

To cost conservation easement components of projects, Matrix gathered information from THK
Associates, via a real estate broker (October 2019) and stakeholder input from Westervelt (November
2019). The costs depended on whether the property was or could be irrigated, with irrigated property
having a higher cost. Conservation easements generally cost between half and the full price of acquisition;
if the property can continue to be farmed or irrigated, the cost is closer to half the price, while if farming
is no longer possible or the property has development potential, a conservation easement would likely
have the same cost as acquisition.

By applying a more conservative approach, Matrix assumed that established easements always took away
farmable or developable land and thus cost nearly the same as acquiring the land. Because cases of non-
irrigated land or possible land donations were not considered, the most conservative estimate led to
conservation easement projects priced at $5,000 per acre.
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4.6.4.7 Wetland Habitat

The wetland habitat category had two subtypes: restore wetland and conserve & enhance wetland.
Restoring wetland applied to areas where functional wetland did not currently exist. Restoring wetlands
had an estimated cost of $41,500 per acre, which assumed $1,500 for riparian seeding, $30,000 for
willows, and $10,000 for erosion control blanket (coconut material at half an acre). These costs reflect the
latest bid data received for Barr Farm Phases 1 and 2.

The conserve & enhance wetland type applied to areas where functional wetland exists but could be
partially enhanced and placed under a conservation easement. Matrix estimated conserving & enhancing
wetlands to cost $13,300 per acre, assuming $5,000 per acre for the conservation easement and an
additional 20% of the per acre cost for restoring wetlands.

Neither of the costs in the wetland habitat category include securing water for the wetlands.
4.6.4.8 Earthwork

The earthwork cost category included two types of earthwork: reconnecting the floodplain and
reconnecting the low terrace. Both types assumed 2 feet of excavation and cost $15 per cubic yard.
Earthwork costs included a safety factor for hauling if required.

4.6.4.9 Removal

There were two specialized removal projects along the corridor: removing the approach to the old Pifion
Bridge in the Upstream of Pifion Bridge focus area and removing the railroad abutments and bridge
piers in the Pueblo Levee System focus area.

To estimate costs for these projects, Matrix employed the end area method, which involved finding the
trapezoidal areas for both ends of a section of earth and computing the average between them. The
volume was found by multiplying by the length of the section. These projects were costed at a higher
earthwork rate of $28 per cubic yard to account for a higher hauling cost. Environmental considerations
were not included in these costs.

5 Conclusions

The priority focus area maps, and corresponding decision matrix rankings, have accomplished the stated
goals of identifying and ranking potential project locations for restoring the natural function of Fountain
Creek through the techniques outlined by the Floodplain Management Alternative. This study provided
the Fountain Creek Watershed Flood Control and Greenway District with a data-driven, defensible method
of prioritizing a clear pathway forward to plan, design, and construct projects which will improve the water
quality, channel stability, and flood conveyance of Fountain Creek. As projects are constructed and new

Page 16



Fountain Creek Corridor Floodplain Management Opportunities Study December 2079

data becomes available, prioritization will update based on changing conditions. The decision matrix and
cost portion of this report are dynamic and can be updated with minimal effort. Table 5-1 provides a
summary of the estimated project costs for each focus area sorted by priority.

Table 5-1 Focus Area Project Costs by Priority

Focus Area Score Priority Total Cost
PC-6 Hancock-Greenview Trust 26 High $26,583,406
PC-7 Greenview Trust South 23 High $23,206,024
EPC-1Pinello Ranch 21 High $37,330,606
EPC-6 Hanna Ranches 21 High $8,483,993
PC-1 Wood Valley Ditch 21 High $29,265,770
PC-10Pueblo Levee System 20 High $3,648,887
EPC-4 Fountain South 19 Moderate $31,121,610,
EPC-5 Clear Spring Ranch 18 Moderate $32,057,448
PC-2 T Cross 18 Moderate $14,383,459
EPC-3 Fountain North 17 Moderate $31,389,823
PC-8 Sandoval Property 17 Moderate $15,490,558
EPC-7 Frost 16 Moderate $29,879,715
PC-5 Upstream of Pifion Bridge 16 Moderate $24,526,475,
PC-4 Masciantonio South 15 Low $23,765,681
EPC-2 Venetucci Farm 14 Low $27,124,625
PC-3 Masciantonio North 14 Low $37,756,569
PC-9 Eagleridge 13 Low $28,567,071
EPC-8 BJ Ranches 10 Low $32,676,797
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Appendix A — Task 1 Data Collection Technical Memo
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2435 Research Parkway, Suite 300
Colorado Springs, Colorado 80920
Phone: 719.575.0100

Fax: 719.575.0208
matrixdesigngroup.com

MEMORANDUM
Date: April 25, 2019 (Updated 12/23/19)

To: Larry Small, Executive Director for Fountain Creek Watershed, Flood Control and
Greenway District

From: Chris Martin, Director of GIS Services for Matrix Design Group

RE: Floodplain Management Opportunities Study — Task 1

Purpose

The purpose of this memorandum is to provide a summary of the datasets that were collected in
association with project reach characteristics, property boundaries and associated project
constraints, and geotechnical, soil and riparian and ecological conditions.

Background

To meet the overall objectives of the Floodplain Management Opportunities Study, a systematic
GIS data collection effort was required. All data were obtained from authoritative sources and
every attempt was made to use the best available data at the time of collection. Data sources
varied from past studies to municipal stakeholders. Matrix gathered GIS data in the summer of
2016 to complete the WARSSS Study. It was our observation that the majority of these datasets
have not changed significantly since that time and did not require updates. All data are organized
in Esri compatible geodatabases.

Ta