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Date:

June 25, 2018

To:

Board of County Commissioners

Through:

Chuck Haskins, Engineering Services Division Manager

From:

Cathleen Valencia, Engineering Services Division

Subject:

Master Drainage Plan for Kiowa Creek and Tributaries

Direction/Information: The Engineering Services Division (ESD) is requesting a public hearing to
introduce the BOCC to the Master Drainage Plan for Kiowa Creek and Tributaries (MDP) that was recently
finalized and to explain how it can be used as a reference for future development within the watershed
study area. ESD is requesting that the Board formally adopt the MDP.
Once adopted, ESD recommends that Engineering Services be directed to study funding options for the
drainage improvements called for in the MDP, including the adoption of a Kiowa Creek Drainage Basin
Fee that would be applied as an impact fee to all new development and would be based on new
impervious areas that would be created by development in the area. This fee would be intended to
cover or defray the costs of the bridge, culvert or other drainageway improvements that are
recommended under the MDP.
On May 22, 2018, the Arapahoe County Board of County Commissioners commenced a Public Hearing at
5334 S. Prince Street, East Hearing Room, Littleton, CO 80102; at which the MDP was presented in
consideration and interested persons were given an opportunity to be heard concerning the abovedescribed application for adoption of the MDP, Case No. C15-006.
The Board of County Commissioners then continued the Public Hearing to June 26, 2018 to take
additional public comment prior to making a decision on the adoption of the proposed MDP.
Request and Recommendation
This MDP presents the results of hydrologic and hydraulic analyses for Kiowa Creek and its tributaries
within Arapahoe County, Colorado. The analyses were focused on select drainage infrastructure to
evaluate flood risk at known roadway crossing locations.
Hydrologic and hydraulic results were used to propose drainage infrastructure recommendations
throughout the study area adequate in detail to properly plan bridges and culvert crossings, plan for new
drainageway facilities, permit the acquisition of needed right-of-way and enable the County to permit
new subdivisions and buildings in the study area with full knowledge of the area floodplains and
stormwater infrastructure requirements.
General flood control and flood mitigation recommendations for the Kiowa Creek watershed study area
are as follows:
Page 1 of 6

BoCC Hearing

1.

2.

3.
4.

5.

June 26, 2018

The County continue to monitor land use changes in the watershed. As development
occurs and the future land use differs from those assumed in the MDP, the County
should take steps to reduce the proposed new development runoff rates and volumes to
those outlined in the MDP.
The County should continue to implement floodplain management policies and
regulations. Development of habitable structures within the 100-year floodplain should
be avoided.
The County should continue to participate in FEMA’s flood insurance Community Rating
System and educational programs.
The County and applicable property owners should proactively attempt to stabilize
waterways as the surrounding watershed continues to develop. Erosion and sediment
transport should be monitored and mitigated during all construction activities. Existing
waterways that exhibit signs of degradation or instability should be monitored and
mitigated, to the greatest extent possible, preferably using stream restoration best
practices that promote a healthy, natural waterway.
Discuss waterway crossings, in association with Arapahoe County 2035 Transportation
Plan.

The Public Works and Development Department (PWD) and ESD recommend that the Board adopt the
MDP so that is can be used as a reference for future development. For larger developments adjacent to
the Kiowa Creek floodplain, staff may make recommendations to improve channel stability pursuant to
recommendations within the MDP.
If directed by the Board, ESD would study funding for the drainage improvements called for in the MDP.
At this time ESD is only requesting the Board adopt the MDP. Any fees, if desired by the Board, would
need to be first studied and an appropriate amount determined, all of which would have to be separately
adopted/approved by the Board.
Background
Kiowa Creek is a northward-flowing stream with source areas in the Platte River-Arkansas River divide
area east of the Front Range. The MDP study area included Kiowa Creek and its tributaries north of the
Arapahoe County/Elbert County borderline and south of the Arapahoe County/Adams County borderline.
Kiowa Creek is the first drainageway studied by the County outside of Urban Drainage and Flood Control
District (UDFCD) and Southeast Metro Stormwater Authority (SEMSWA) boundaries.
The MDP focuses on the portion of Kiowa Creek and its tributaries within Arapahoe County, which cover
approximately 42 square miles. In the study area, Kiowa Creek winds its way from the Elbert County line
to the Adams County line, traversing roughly 75,000 ft. with an average slope of 0.0046 ft/ft. The creek
crosses County Line Road, East Quincy Avenue, and I-70, with each crossing being a multi-span bridge
configuration. There are several tributaries primarily to the west of Kiowa Creek that cross Brick Center
Road (CR 129) and East Quincy Avenue that were also studied as part of this MDP.
The Arapahoe County Comprehensive Master Plan (ACCMP) was used to develop hydrology in the
drainage basin. The ACCMP indicated that the area north of E. 6th Avenue could develop as densely as
one dwelling unit per acre, while the area south of E. 6th Avenue is proposed to remain more rural with
A-1 and A-E zoning with 19-acre and 35-acre sites, respectively. These densities were used to estimate
future impervious area in the basin. Future flow increases in the basin are mostly due to upstream
potential development in Elbert County and El Paso County.
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Two public outreach meetings were held with residents adjacent to the main stem of Kiowa Creek and its
tributaries. The first public meeting was an “open house” to give residents the opportunity to comment
on the project and inform the County to any known drainage problems. The second public meeting was
an overview of the project with another opportunity for public comment. In addition to the public
meetings a Kiowa Creek MDP website was created to allow for public comment. Upon completion of the
MDP the County reached out to El Paso County and Elbert County but neither commented on the study.
There are no plans to modify the effective Flood Insurance Rate Map (FIRM) with a Letter of Map
Revision (LOMR) of the newly delineated floodplain for Kiowa Creek. The County plans on continuing to
use the Approximate A-Zone as the regulatory floodplain while using the MDP as a supplement. The
current regulatory floodplain is more conservative but the MDP delineates the floodplain for the
tributaries, therefore both will be beneficial as development occurs.
Discussion
Based on the hydrologic and hydraulic analysis, the main alternatives that were considered for this
analysis include floodplain preservation, crossing structure improvements, detention ponds, and
maintaining the status quo. The Recommended Plan was chosen based on a combination of quantitative
and qualitative measurements. The Recommended Plan consisted of:
•
•
•

Floodplain preservation in most reaches
Crossing structure improvements
Maintaining the status quo in several reaches

The proposed recommendations in the MDP may be implemented at any time, in any sequence.
However, certain improvements may be qualitatively deemed more critical considering a number of
factors including: risk to public infrastructure users, magnitude of existing deficiency, and impacts to
public and private properties. For instance, replacing a bridge on a major arterial highway that may be
overtopped in frequent storm events is typically considered a higher priority project than the
construction of a small grade control structure located in a rural, undeveloped area without any
immediately adjacent habitable structures or infrastructure. As such, it is recommended that the
Crossing Structures on East Quincy Avenue in Kiowa Creek Reach 3 and on East County Line Road in
Kiowa Creek Reach 5 be prioritized given the roadway designations when other roadway improvements
are made. The bank stabilization measures and grade control structures should be constructed in
accordance with watershed development unless significant erosion is observed along the reach.
Individual structures and bank stabilization measures may be implemented as field conditions dictate.
For Crossing Structures in this area, the County and CDOT have several key criteria: bridges on County
roads require 3 feet of freeboard, and bridges on CDOT roads require 4 feet of freeboard. The capacity
for culverts on local roads limits the maximum allowable headwater of 1.5 times the culvert diameter,
and arterial roads limit the maximum allowable headwater to 1.2 times the culvert diameter. For culvert
crossings that required additional capacity, it was assumed that existing structures would typically
remain in place, and additional culverts of similar size would be added. For bridges that did not meet the
respective design criteria, improvements were based on reconstructing the bridges to raise the bridge’s
low chord elevation rather than lengthening the bridge to provide additional capacity until the required
freeboard was met. Raising rather than lengthening will better fit the geometry of the existing
drainageways and should be more cost effective as well.
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The three bridges over the main stem of Kiowa Creek are proposed to be raised to meet the freeboard
criteria for high-debris streams, which is 3 feet for Quincy Avenue and County Line Road which are
County arterial roads (although this section of County Line Road is maintained by Elbert County) and 4
feet for I-70 which is a CDOT facility. Ten culverts are proposed to be upgraded where the roadways are
overtopped or the County’s headwater to diameter (HW/D) ratio criteria are not met. Existing culvert
materials vary but primarily consist of corrugated metal pipes (CMP), reinforced concrete pipe (RCP), and
concrete box culvert (CBC); however, the proposed improvements are limited to either RCP or CBC.
As part of the MDP, Pinyon Environmental completed an Environmental Assessment Report to address
existing conditions regarding biological resources and protected species in the area immediately around
Kiowa Creek and its main tributaries in Arapahoe County in order to inform the development of drainage
alternatives to help minimize adverse environmental impacts. The following conditions were assessed:




Wetland and riparian zones in the study area were mapped and represented graphically.
Suitable habitat for federal and state threatened and endangered species was assessed.
Wetlands were classified using the Colorado Functional Assessment of Colorado Wetlands
methodology.

Alternatives
If so directed by the Board, ESD can bring more detail on basin impact fees for further consideration by
the Board. As alternatives relative to the basin fees the Board would likewise have the alternative of
adopting appropriate basin fees or not.
Fiscal Impact
All construction costs were estimated through the UDFCD Cost Estimator for Master Planning, UD-COST
Version 2.1. This master planning cost estimation tool was populated for crossing structure
improvements, channel stabilization, and detention ponds.
Crossing Structure-only capital costs are estimated to be $4,235,734.00. A total construction cost of the
master planned improvements is $79,680,118 for the capital improvements or $86,514,008 when
considering the maintenance costs over 50 years. These costs are summarized in the following Appendix
A.
Concurrence
The Engineering Services Division, Capital Improvement Program and Open Space, Parks and Trails will be
affected by the recommendation of the BOCC. All Divisions support the adoption of the MDP.
Attorney Comments
None at this time.
Reviewed By:
Cathleen Valencia, Engineering Services Division
Chuck Haskins, Engineering Services Division Manager
Brian Love, CIP Program Manager
Robert Hill, County Attorney
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Appendix A
Recommended Plan Cost Summary
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