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EXECUTIVE SUMMARY

Contract Authorization

The Bennett Ranch Drainage Basin Planning Study (DBPS) was authorized under terms of an
agreement between El Paso County and Stormwater & Environmental Consultants Inc., A
Division of Olsson Associates (SEC OA). This agreement was approved by the El Paso County
Procurement and Contracts Department on August 17, 2000.

Agency Jurisdictions

The Bennett Ranch Basin is located within unincorporated El Paso County. The El Paso County
Department of Transportation has responsibility for implementation of the approved DBPS. A
list of agencies and individuals contacted during the basin planning process are listed below:

e Anita Culp United States Army Corps of Engineers

e Bob McCue, Lee Carlson United States Fish and Wildlife Service

e Gary Dowler Colorado Division of Wildlife

e John Liou Federal Emergency Management Agency
e Larry Lang Colorado Water Conservation Board

e Bruce Thorson City of Colorado Springs

¢ Dan Bunting Regional Floodplain Coordinator

e John Valentine National Resources Conservation Service
e Paul Reinswa Colorado Department of Transportation
e Mark Gebhardt El Paso County Planning

e Celia Greenman Colorado Geological Survey

The preceding list of agencies and individual were invited to attend an agency coordination
meeting on January 30, 2001. The list was also contacted by telephone in October and
November of 2001 to ensure that no outstanding issues existed with the DBPS. Please refer to
Appendix A of this report for all agency coordination information.

Scope and Purpose

El Paso County is experiencing rapid growth in areas that lack drainage basin planning studies.
In an effort to produce basin drainage plans in an expedited manner, El Paso County contracted
SEC OA to conduct a Pilot Project that establishes an accelerated planning process for rural
basins. The Bennett Ranch drainage basin study was selected to implement the rural basin
planning study approach.

The rural basin planning study approach differs from traditional planning studies in that only
existing mapping is used (in this case 20-foot contour interval USGS mapping), concept-level
design of alternatives is prepared, and budgetary opinions of improvement costs and drainage
basin fees are developed. The objectives of the studies are to provide general guidance to land
developers and the County until more detailed studies are completed by landowners. In addition,
rural basin plans will not include the delineation of floodplains or wetlands, and will not identify
and address detailed environmental issues. Finally, rural basin studies consider the Prudent Line
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approach as the preferred alternative whenever possible. The Prudent Line approach allows a
creek to adjust through erosion and meandering to increased flows from development within a
strip of land adjacent to the creek, defined by a “Prudent Line.” The hydrology for rural basin
planning studies is completed at the same level of detail as conventional DBPS’s. Land
developers can use the hydrology to delineate floodplains and design improvements based on the
concept designs provided in this report.

Existing Conditions

The Bennett Ranch watershed is experiencing rapid development, and peak flows within the
watershed are anticipated to increase significantly under future land use conditions. The upper
third of the watershed contains a system of well-defined open channel segments with few
hydraulic deficiencies. The exception is a set of failing culverts located at Meridian Road.

The middle third of the watershed contains undersized and discontinuous channel segments,
undersized culverts and bridges, and all of the reported flood-related problems.

The lower third of the watershed contains continuous and adequately sized channels, one
adequately sized bridge, and two undersized culvert crossings.

Hydrology

Estimated 100-year peak flows under current land use conditions is 680 cfs at Meridian Road,
1,420 cfs at Highway 24, and 1,670 cfs at Garrett Road. These flows are estimated to increase to
780 cfs, 1,820 cfs, and 2,210 cfs respectively under future land use conditions if no
improvements are made within the basin.

Floodplains

Floodplains are not evaluated in this study. Land developers will be required to delineate
floodplains using the hydrology in this report and more detailed mapping, and/or provide a
Conditional Letter Of Map Revision (CLOMR).

Approach and Alternatives

The hydrologic model HEC-1 was used to identify and evaluate Prudent Line applicability,
system deficiencies, and project alternatives. Study Analysis indicates that

the Prudent Line approach is only applicable for use in the upper third of the Bennett Ranch
watershed (upstream from Eastonville Road). Over one-half of the evaluated open channel
reaches are deficient (25,800 feet of open channel), and nine of the ten existing crossings are
deficient (the existing Falcon Highway bridge meets design criteria).

Two alternatives were developed and evaluated. The first alternative upgrades all reaches and
hydraulic structures to meet DCM design criteria and/or Prudent Line criteria without providing
regional detention storage. The second alternative upgrades all reaches and hydraulic structures
by incorporating regional detention upstream of Eastonville Road.
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Recommended Alternative and Phasing

The regional detention alternative (second alternative) is the recommended alternative for the
Bennett Ranch basin. This alternative is recommended over the first alternative for the following
reasons:

e It reflects the detention scenario required by the Board of County Commissioners.

e It requires smaller upgraded structures, smaller cross-sectional area of new channel
segments.

e It requires construction of fewer channel check structures.

e It requires less in-stream and riparian-zone construction and associated 404 permitting in
the well-established, healthy riparian channels located in the lower 1/3 of the watershed.

The cost of the recommended alternative is estimated at $7.9 million and includes Prudent Line
in the upper-most reaches of the watershed, detention ponds and associated transition channel
upstream from Eastonville Road, and new channel between Eastonville Road and Drake Pond. It
also replaces all nine of the undersized culverts located throughout the length of the drainage
way and check structures along channel reaches located between Sunnyslope Drive and the
project outfall to maintain a stable channel slope. This alternative allows the existing bridge
located at the Falcon Highway and a proposed new CDOT bridge crossing at Highway 24 to
remain unchanged.

The following summarizes the recommended phasing of these improvements.

High Priority Improvements

The highest priority improvements are located in the middle of the watershed between Meridian
Road and Drake Pond. These improvements include the detention ponds and associated
transition channel located upstream of Eastonville Road and the new channel segments and box
culverts located between Eastonville Road and Drake pond. The detention ponds and associated
transition channel are considered high priority because of the rapidly developing basins upstream
of Eastonville Road. Future condition peak flows from these developing basins need to be
attenuated in order to minimize downstream impacts. The improvements between Eastonville
Road and Drake Pond are considered high priority because there is an existing drainage system
discontinuity in this location that causes flooding problems. Constructing these improvements
will reduce peak flows and provide a continuous conveyance system through the project
watershed. Replacing the failing culverts located at Meridian Road should also be a high priority
because the erosion will soon undermine the roadway.

Medium Priority Improvements

Of secondary importance is the upgrading of culvert crossings located at Sunnyslope Drive and
Garrett Road. The existing culverts located at these crossing are undersized and should be
replaced to meet DCM design standards but are not considered a high priority because there are
no reported flood-related problems at these crossings.
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Low Priority Improvements

The following improvements upgrade system deficiencies to DCM standards but do not provide
flood-reduction benefits and could therefore be constructed last: replacement of the Snowbrush
Drive culvert, demolition of the existing berms located at the ponds just downstream from
Snowbrush Drive, construction of the check structures along the existing channel located
between Sunnyslope Drive and the project outfall, and purchasing of Prudent Line easement
from Snowbrush Drive to Meridian Road.
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1. SCOPE AND PURPOSE

El Paso County is experiencing rapid growth in areas that lack drainage basin planning studies.
In an effort to produce drainage basin plans in an expedited manner and at less cost, El Paso
County contracted with SEC OA to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as a watershed that will likely contain
impervious areas totaling less than 15% of the land area under full build-out conditions.

El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies. The approach taken to
prepare this Pilot Project differs from the approach taken to prepare traditional basin planning
studies in several ways. Table 1-1 lists the major differences between a rural basin planning
study scope of work and a traditional basin planning study scope.

Table 1-1 - Major Differences in Study Scopes

Rural Basin Studies will: » Rural Basin Studies will not:
e use existing mapping for project topographic e complete new aerial photography and
information (generally USGS 7.5-minute contour mapping.
quadrangle maps with 10 to 20-foot contour « delineate floodplains.
intervals).

e delineate wetlands.

lete HEC-1 hydrol for existi
e complete ydrology for existing and ¢ identify or address environmental issues

future land use conditions.

e use GIS to prepare land use and soil themes.
These themes can easily be electronicaily
modified, reducing the effort required to
recalculate model parameters.

e prepare concept-level design of alternatives.

e prepare budgetary opinions of cost to
implement alternatives.

e recommend the Prudent Line Approach as
preferred alternative if criteria is met.

e generate basin fees.
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Issues Requiring Further Consideration

The following list presents topics and report conclusions specific to the Bennett Ranch Pilot
Project that will require further analysis during the design phase of project alternatives:

e Wetlands were not delineated in this study. All improvements will require the
identification of upland-wetland boundaries to determine 404 permitting requirements
and/or any modifications to improvement locations.

o The Bennett Ranch basin may contain habitat or populations of Federally listed threatened
or endangered species, including but not limited to the Preble’s meadow jumping mouse.
Developers will be responsible for complying with the Endangered Species Act.

e Groundwater issues were not evaluated in this study. High groundwater conditions may
exist in portions of the Bennett Ranch basin. Developers will be responsible for addressing
complications associated with high groundwater, particularly in the design of stormwater
detention facilities.

e All new channels and associated check structures are designed based on a flow depth of
five feet (E1 Paso County DCM maximum depth for 100-yr event) and estimated channel
slopes based on the USGS mapping. The design assumption of flow depth of five feet
should be revisited to optimize channel size when more accurate mapping is completed.

e Design of new channels will require more detailed and current contour mapping to refine
sizes, locations, and slopes.

e The alternatives are based on the assumption that new channels can be excavated
approximately six feet and still discharge at the watershed outfall to West Squirrel Creek.
This assumption needs to be verified with survey information or refined mapping.

¢ Floodplains were not evaluated in this study. This study assumes that the floodplain covers
half of the Prudent Line setback. Cost estimates of Prudent Line easements are based on
this assumption. Delineation of the floodplain would allow refinement of the cost
associated with purchasing Prudent Line easements.

o Existing utilities were not evaluated in this study. Cost estimates for relocating existing
utilities were estimated as five percent of construction costs. More detailed mapping would
allow for better estimates of existing utility relocations.

e Prudent Line setbacks are intended to be equal to floodplain limits when the calculated
Prudent Line limit falls inside the floodplain limits. However, because floodplains were
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not evaluated in this study, it was assumed that the Prudent Line setbacks exceed all
floodplain limits. Delineation of floodplains would allow more accurate Prudent Line
setbacks.

e The peak flows presented in this study for the existing system (i.e. no upgrades to existing
culverts or bridges) are affected by the estimated inadvertent storage upstream of road
crossings. This storage was estimated using stage-storage-discharge relationships
developed based on field observations and the existing 20-foot contour interval USGS
mapping. This does not affect the accuracy of the recommended alternative because peak
flows used to develop the alternatives are based on upgraded structures sized to adequately
convey design flows.
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2. WATERSHED CHARACTERISTICS

Introduction

The Bennett Ranch watershed is located approximately 20 miles northeast of downtown
Colorado Springs. The western boundary is located two miles east of the town of Falcon. The
approximately seven square-mile watershed is long, narrow, and aligned north to south. The
existing development in the watershed is comprised mostly of large-lot (greater than 2.5 acres)
single-family homes. Large portions of land within the watershed are currently undeveloped and
used as pasturelands for grazing. Soils characteristic to the watershed are relatively permeable
and are quick to erode when exposed to water.

Storm water runoff generally flows north to south through the watershed in a series of open
channels to its confluence with the West Fork of Squirrel Creek. Several major roads cross the
watershed including Meridian Road, Eastonville Road, Highway 24, Falcon Highway, and
Garrett Road. A number of culverts under these roads have caused water to back up during large
events and this has resulted in flooding problems in the middle reaches of the watershed.

Figure 2-1 shows the watershed boundary, major roads within the watershed, and project
location relative to Colorado Springs.

Existing Drainage Patterns and Problems

Stormwater runoff within the watershed is conveyed north to south through a series of open
channel reaches, culverts, and bridges as shown on Figure 2-2. This section describes the
existing conveyance system and associated flood-related problems.

Northern Reaches

Channels located north of Eastonville Road are predominantly steeper in slope, less vegetated,
and more defined than in the middle and southern reaches of the watershed. Photograph 2-1
shows a typical upper-reach channel section and Photograph 2-2 shows a typical lower-reach
channel section.

There are no reported flooding-related problems within the northern reaches of the watershed.
The three 48-inch diameter culverts used to convey storm water under Meridian Road are,
however, failing on the downstream end as shown in Photograph 2-3.

Middle Reaches

Drainage ways located between Eastonville Road and Drake Pond are poorly defined,
undersized, and discontinuous. It is in this middle portion of the watershed that most of the
identified hydraulic deficiencies occur.

Conveyance problems within the watershed begin approximately )2 mile upstream from
Eastonville Road at a berm constructed to divert flow from the original channel configuration.
Stormwater runoff now flows south from the berm towards Eastonville Road in a poorly defined
channel until entering a short segment of recently constructed trapezoidal channel. The new
channel segment ends at Eastonville Road and is shown in Photograph 2-4. As shown in the
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photograph, there is currently no bridge or culvert to convey water across the road and water
ponds on the roadway during most rainfall events.

A shallow and undersized channel conveys runoff from the downstream side of Eastonville Road
to the upstream side of Orr Road. The defined channel ends at Orr Road and stormwater flows
overland (Photograph 2-5) to three obstacles: an abandoned railroad embankment, Highway 24,
and Blue Gill Drive. One bridge and eight culverts convey water under the rail line, Highway
24, and Blue Gill Drive. The structures were constructed by different entities at different times
and each structure has a unique capacity and alignment. Flooding of property is reported to
occur frequently near Blue Gill Drive. Figure 2-2 shows the nine structures and the area of
flooding.

Southern Reaches

Downstream from Blue Gill Drive stormwater converges and is routed south in a shallow swale.
This swale conveys stormwater past a large privately owned pond (Drake Pond) and south to
Falcon Highway. A new bridge sized for the 100-year event (BDG-01) conveys flows under the
Falcon Highway to Sunnyslope Drive. A 36-inch diameter culvert (CUL-02) conveys flow
under Sunnyslope drive. Downstream from CUL-02, the channel becomes less well defined as
shown in Photograph 2-6. The channel continues south past one more road crossing, Garrett
Road (CUL-01), to the lower watershed boundary. There are no reported flood-related problems
in the southern reaches of the watershed. Culvert crossings and channel segments lack the
capacity to convey flows from the future conditions 100-year event. (See Deficiency
Identification Section).

Land Use

Figure 2-3 presents existing land use conditions within the project watershed. Approximately
half of the basin is currently used for pasturelands or is undeveloped. The remaining portion of
the basin is comprised of large-lot single-family homes.

Figure 2-4 presents likely future land use conditions within the project watershed'. A
comparison of the two land use figures (Existing and Future) shows that the majority of the land
use changes are expected to occur between Meridian Road and Highway 24. Most of the land
between these roads is currently undeveloped and used for agriculture. It is anticipated that with
the development of the Bennett Ranch, Woodmen Hills, and Meridian Subdivisions, nearly all of
the land in this area will be developed into medium to high-density single-family homes. In
addition, it is anticipated that the basin will include some commercial and industrial
development, two highly impervious land uses that do not currently exist within the watershed.
Most of the northern 1/3 (upstream) and southern (downstream) portions of the watershed are to
be used for large-lot single family homes.

! The future land use scenario was updated in February 2001 to reflect recent development
changes within the project watershed. All study figures, peak flows, analysis, and alternatives
reflect this updated scenario.
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Soils

Figure 2-5 presents the hydrologic soil groups located within the watershed. The soil groups are
based on the United States Department of Agriculture Soil Survey of El Paso Coun’cy2 . The
watershed is comprised of predominantly low-runoff potential soils (Groups A and B). Group A
hydrologic soils will produce less rainfall induced runoff than Group D soils. There are no
Group C hydrologic soils within the project watershed.

The watershed soils were discussed during an agency coordination meeting held on January 30,
2001. The Natural Resource Conservation Service representative at the meeting recommended
modifying the HEC-1 model to reflect the saturated soil conditions found adjacent to Highway
24. The USCOE and Colorado Geological Survey representatives concurred. The HEC-1 model
initial infiltration rates have been reduced to 0.5 inches in subcatchments 130, 140, 150, 160,
170, and 180 (Figure 3-1) to simulate this area of wet soil conditions. This is less than half of the
HEC-1 default infiltration rates.

2 US Department of Agriculture Soil Conservation Service, 1974, Soil Survey of EIl Paso County
Area, Colorado.
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Photograph 2-1:
Looking downstream from Meridian Road at a channel section typical of the upper reaches of the
watershed.

Photograph 2-2:
Looking downstream from Falcon Highway at a channel section typical of the lower reaches of
the watershed.
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Photograph 2-3:
Downstream ends of failing 48 inch-diameter culverts under Meridian Road.

Photograph 2-4:
Looking upstream at the constructed channel segment from Eastonville Road. There is currently
no culvert or bridge under the road to convey the channel flows.
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Photograph 2-5:
Looking downstream from Orr Road at undefined drainage way. Highway 24 and the abandoned
railroad embankment are on the horizon.

Photograph 2-6:
Looking upstream from Garrett Road towards Sunnyslope Drive. Shows poorly defined channel
characteristic of the downstream reaches.
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3. HYDROLOGIC MODELING AND PEAK FLOWS

Introduction

The US Army Corps of Engineers rainfall/runoff model HEC-1 was used to develop runoff
hydrographs and peak flows at selected locations within the Bennett Ranch project watershed.
This section summarizes how the study models were developed, presents model results, and
explains the comparisons used to verify the model results. The Bennett Ranch Pilot Project
Technical Appendices (separate document) presents these topics in more detail.

Model Parameters

HEC-1 develops runoff hydrographs based on user input parameters that define basin, routing,
and rainfall characteristics. Table 3-1 lists the data source used to develop each of the following
input parameters.

Basin Parameters

The USGS 7.5-minute quadrangle maps were used to delineate the approximately 7 square-mile
project watershed into 27 subcatchments based on topography. The subcatchment bounds were
refined based on land use conditions, structure locations, and desired hydrograph output
locations. HEC-1 uses the parameters of Travel Time and SCS Curve Numbers to define the
runoff potential for each of the subcatchments. The USGS 7.5-minute quadrangle maps were
used to define Travel Times for each of the model subcatchments. The SCS Curve Numbers
were developed based on El Paso County DCM guidance criteria and the existing and future land
use scenarios presented in Figures 2-3 and 2-4. Figure 3-1 shows the project watershed and
model subcatchments.

Note that three of the subcatchments (250, 260, and 270) define land that is hydrologically
disconnected from the remainder of the watershed. This area of land is located in the southern
end of the Bennett Ranch watershed and discharges runoff directly to the West Fork of Squirrel
Creek. Peak flows are reported for these three subcatchments but no further analysis is
conducted on this area.

Routing Parameters

HEC-1 routes runoff hydrographs through a series of independent open channel segments,
culverts, or bridges. These routing elements are defined by input parameters based on slope,
cross section, Manning roughness coefficients, and elevation versus discharge relationships.

Forty different routing elements were developed to simulate conveyance of the storm water
runoff hydrographs through the watershed. The USGS 7.5-minute quadrangle maps, field
observations, and aerial photographs were used to define the input parameters for these routing
elements. Figure 3-2 presents a schematic of the HEC-1 routing system® used to simulate
conveyance of stormwater through the Bennett Ranch watershed.

3 The HEC-1 model schematic used to simulate and evaluate the detention alternative is
presented in the Technical Appendices.
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Rainfall Parameters

The El Paso County DCM requires an evaluation of both the 2-hour and 24-hour rainfall events
to determine the design storm for the particular study basin. The standard SCS cumulative
rainfall distribution presented in the El Paso County Drainage Criteria Manual was used to define
the model rainfall events. An evaluation of both events determined that the 24-hour event
defines the design storm for the Bennett Ranch watershed. The SCS unit hydrograph method
with a computational time step of 5 minutes was used for all model runs.

Table 3-1 - Model Input Parameters

Parameter Data Source

Land Use: Existing and Future El Paso County, URS Corporation as representatives

Conditions for the Bennett Ranch and Meridian Subdivision
developers

SCS Curve Numbers El Paso County DCM based on land use
designations and hydrologic soil groups

Hydrologic Soils SCS Soil Survey of El Paso County

Travel Time: distance and slope USGS 20-foot contour-interval Falcon, Falcon NW,
Eastonville, and Black Forest 7.5-minute quadrangle
maps

Culvert/Bridge stage discharge Field ohservations, aerial photographs, USGS

relationships quadrangle maps

Rainfali: S-year, 24-hour NOAA Atlas 2, Volume Ill and SCS distribution from

100-year, 24-hour El Paso County DCM
Manning's n-value Field observations and aerial photographs
Structure/channe! Cross Sectlions Field observations
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Model Results

The following table (Table 3-2) presents model results as peak flows at major crossings within
the project watershed. Model results are presented for both the 5-year and 100-year, 24-hour
rainfall events.

The first four columns in the table present peak flows in cubic feet per second based on the
capacities and associated backwater effects of the existing culverts and bridges within the
watershed. The first and third columns present flow estimates resulting from existing land use
conditions.

The second and fourth columns present flow estimates that will likely result under future land
use conditions. Comparison of the estimated peak flows from existing land use conditions to
corresponding future land use condition flows indicate that flows may increase significantly in
the future.

The last column in the table (100-yr DCM) presents peak flows resulting from upgrading all of
the culverts and bridges to comply with DCM conveyance capacities. Comparison of this
column to the 100-year future land use conditions column shows that the existing culverts and
bridges are undersized and provide significant flood peak attenuation.

Peak flows within the watershed are shown in Figure 3-3. Results are also shown graphically in

Figure 3-4 as peak flow by stream length. The Bennett Ranch Pilot Project Technical
Appendices present the HEC-1 model input and output files.
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Table 3-2 - HEC-1 Model Results: Peak Flows at Major Crossings

Event Peak Flows (cfs)*
Location 5-yr Existing'  5-yr Future? 100-yr Existing'  100-yr Future?  100-yr DCMB
Snowbrush Drive 29 53 166 223 223
Meridian Road 130 190 680 780 840
Eastonville Road 300 415 1570 1860 1930
Judge Orr Road 300 415 1560 1850 1910
Blue Gill/Hwy 24 300 415 1420 1820 1850
Falcon Highway 340 490 1670 2250 2550
Sunnyslope Drive 335 490 1680 2250 2550
Garrett Road 330 485 1670 2210 2545
Areas Outside Main System:
Sunnyslope Drive - - 9 9 9
(Subcatchment 250)
Garrett Road 1 3 20 28 28
(Subcatchments 250
and 260)

1 Existing: land use condition and existing conveyance system
2 Future; land use conditions and existing conveyance system
3 DCM: future land use conditions, upgraded conveyance system to El Paso County DCM standards

4 Flows are rounded to the nearest 10 cfs.
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Model Verification

The Bennett Ranch Pilot Project HEC-1 model was verified by comparing it to three existing
studies: 1) a HEC-1 model prepared by the URS Corporation to simulate development of the
Merdian Ranch Subdivision in the Bennett Ranch watershed; 2) a Conceptual Drainage Report
completed by URS Corporation for the Colorado Department of Transportation; and 3) a
planning study completed by Muller Engineering for El Paso County. All three compare
favorably. The remainder of this section summarizes the comparisons.

URS Meridian Subdivision Model

The URS Corporation developed an HEC-1 model in the spring of 2000 as part of the Meridian
Ranch Subdivision Master Development Drainage Plan. The URS model simulates a portion of
the Bennett Ranch watershed centrally located between Meridian Road and Eastonville Road.
Model networks allow comparisons at both Stapleton Road and Eastonville Road. A comparison
of results from both models show, even though the models were developed independently, that
both existing and future conditions 100-year peak flows are within 2% and 18% of each other.

URS HWY 24 Report
The URS Corporation prepared a Conceptual Drainage Report” to support the Colorado
Department of Transportation upgrades to Highway 24 between the towns of Falcon and Peyton.
The report was prepared in September 1999 and presents a 100-year peak flow estimate of 1,650
cfs at the Highway 24 bridge (Bennett Ranch Pilot Project CUL-08). The Pilot Project estimated
a peak flow of 1,820 cfs at this location. The difference in peak flow estimates is likely due to
the following reasons:
1) URS performed the hydrologic analysis using SCS curve numbers based on partially
developed conditions using SCS curve numbers ranging from 62 to 74.
2) The Pilot Project curve numbers reflect fully developed land and range from 69 to 71.
3) The URS analysis did not consider inadvertent detention within the watershed and
approximately 600 cfs of additional runoff from the watershed was routed to two other
existing culverts along Highway 24.

Muller Study

Muller Engineering prepared a planning study in 1986 for El Paso County’. The study presents
average peak discharge rates derived for rural basins located in E1 Paso County. Muller
Engineering derived the discharge curves based on hydrologic data assembled from existing
master drainage planning studies for watersheds located in El Paso County. Peak flows from the
Pilot Project compare within 6% of the average peak flow derived from the Muller study curves.

* URS Corporation. September 1999. SH: 24: Falcon to Peyton Conceptual Drainage Report
3 Muiler Engineering. 1986. Drainage Data Base, El Paso County Drainage Basin
Identification and Fee Estimation Report.
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4. PRUDENT LINE

Definition

The Prudent Line approach is an alternative approach to traditional channel improvements. The
approach allows a creek to adjust through erosion and meandering to increased flows from lower
density development by constructing a limited number of grade control structures and providing
a strip of land adjacent to the creek, defined by a “Prudent Line”, within which the stream is
allowed to move naturally over time. Limited bank stabilization would also be implemented in
places where erosion may occur such as on the outside of bends. If future erosion would threaten
land beyond the Prudent Line, the County would have the responsibility to stabilize the erosion.

The Prudent Line setback is protected with an easement, similar to a floodplain easement, where
development is not allowed and maintenance access is provided. This approach is illustrated in
Figure 4-1. The land in the Prudent Line setback can be owned by individual homeowners, by a
Homeowners® Association, or can be land dedicated to the County. Lots in the medium density
areas (between 0.5 and 2.5 acres) are probably too small for the Prudent Line land to be included
in the lot. The larger lots (2.5 acres and greater), however, are large enough that the setback can
be included. With the Prudent Line approach, fewer channel stabilization measures are used than
in drainages with conventional channel improvements. In most cases, the Prudent Line approach
is less costly than the conventional approach. More land is required for the Prudent Line
approach and the cost is therefore dependent on land costs.

Table 4-1 presents criteria defining applicability of the Prudent Line approach as outlined in the
new addendum to the El Paso County DCM. The Prudent Line approach is the recommended
alternative for all rural basins unless the watershed characteristics preclude its use. For further
documentation and development policy regarding the Prudent Line approach, see the El Paso
County DCM.

Applicability
As presented in Table 4-1, Prudent Line applicability is based on intensity of tributary
development and existing channel capacity.

The following process was used to determine Prudent Line applicability within the Bennett
Ranch basin:

1) The cumulative percent of impervious land area (based on the Future Land Use scenario
presented in Figure 2-4) was calculated along the main channel reaches. All segments
located downstream from land having greater than 20% cumulative impervious surface
cover were identified as not being applicable for Prudent Line.

2) The existing channel capacities were then estimated along all of the segments meeting the
land density criterion.

3) Existing capacities were compared to the estimated future land use conditions; 10-year
event flows to determine if the capacity criterion is met.

Results of the analysis show that the main channel segments located upstream from
Eastonville Road meet the Prudent Line applicability criteria. Segments located between
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Eastonville Road and Drake Pond are discontinuous and/or do not provide adequate capacity
to allow the Prudent Line approach. The Prudent Line approach is not appropriate for
segments located downstream of Drake Pond because the cumulative percent of impervious
land for these segments is greater than 20%. Figure 4-2 graphically summarizes the
applicability of the Prudent Line Approach within the Bennett Ranch watershed.

Table 4-1 - El Paso County DCM Prudent Line Applicability Criteria

DCM Prudent Line approach is applicable and recommended for:

Open channel segments located downstream from land having less than or equal to 15%
cumulative impervious surface cover under future conditions and when the main channel
can adequately convey future conditions 10-year event flows.

DCM Prudent Line approach may apply to:

Open channel segments located downstream from land having between a 15% and 20%
cumulative impervious surface cover under future conditions and when the main channel
can adequately convey future conditions 10-year, flows.

These reaches require justification for recommending the prudent line approach.

DCM Prudent Line approach is not recommended for:

Open channel segments located downstream from land having greater than a cumulative
20% impervious surface cover under future conditions or when the main channel lacks
adequate conveyance capacity for the future conditions 10-year flows.

However, the Prudent Line may still be considered if a detailed analysis of the Prudent Line
is conducted using more advanced analytical techniques. The detailed approach must be
completed by a firm that is experienced in conducting this advanced Prudent Line analysis.
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Maintenance Notes:
1. The County will be responsible for performing channel rehabilitation
measures on the prudent line charmel resulting from significant hydrologic
events or from long-term erosion.
2. The landowner will be responsible for performing routine maintenance
including mowing, weed treatment, trash pickup, etc.

3. The landowner will be responsible for providing protection to his or her

structures.

Prudent Line

4. Refer to table below for maintenance access requirements
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5. IDENTIFICATION OF DEFICIENCIES

Definition of System Deficiencies

This section defines what constitutes a deficiency for the purposes of this study. Criteria are
established to define a deficiency for both hydraulic structures and open channels. Two separate
sets of criteria are used to define an open channel deficiency depending on whether it is located
along a Prudent Line reach or along a Traditional Improvement reach. Table 5-1 presents
deficiency criteria for Prudent Line Channel Reaches. Table 5-2 presents criteria for channel
segments that are not applicable for the Prudent Line approach. This set of criteria is based on
the El Paso County DCM open channel design criteria. Table 5-3 presents criteria for culverts
and bridges and is based on the El Paso County DCM culvert and bridge design criteria.

Table 5-1 - Criteria for Prudent Line Channel Reaches

Location Classification Criteria
Snowbrush Drive to Prudent Line Reaches Bank full capacity of channel must convey
Eastonville Road flows from future land use conditions 10-year
event.

All upstream culverts and bridges must not
significantly aiter channel hydraulics (limited
backwater effects).

Velocities caused by the future land use
conditions 100-year event must not increase
velocities more than 10% above existing
conditions 100-year event velocities.

Table 5-2 - Criteria for Traditional-Improvement Channel Segments
(Non-Prudent Line Channels)

Location Classification Criteria
Eastonville Road to Major drainage way Refer to El Paso County DCM
Watershed Outfall segment (100-year

event flows > 1,500 cfs)
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Table 5-3 - Criteria for Structures

Location Classification Criteria
Snowbrush Drive Culverts located on a Refer to El Paso County DCM
Meridian Road collector road within a

Prudent Line Reach.
Judge Orr Road Structures along a Refer to El Paso County DCM
RR Bridge major drainage way
(100-year event flows >
Hwy24 1,500 cfs).
Blue Gill Drive
Falcon Hwy
Sunny Slope Road
Garrett Road

Evaluated Reaches

The El Paso County DCM defines major drainage ways as open channels that convey more than
1,500 cfs under the 100-year event. Just over 40,000 feet of open channel were evaluated for
deficiencies (Figure 5-1). These constitute all of the major drainage ways within the project
watershed and also approximately 7,300 feet of minor drainage way located between Meridian
Road and Snowbrush Drive. All culverts and bridges along these drainage ways were evaluated
for system deficiencies. The remainder of this report evaluates alternatives for each of the
identified deficiencies.

All other drainage ways located within the project watershed were considered minor reaches and
were not evaluated under the scope of this study. Deficiencies that may exist along these minor
drainage ways were not identified and corresponding alternatives were not developed or
evaluated. However, estimates were created to help quantify the costs associated with
improvements for minor drainage systems in the currently developed areas between Highway 24
and 1400-feet downstream of Sunnyslope Drive. It was assumed that further development would
not occur in this area; therefore the County would be responsible for upgrading these minor
drainage systems.

Identification of System Deficiencies

The Bennett Ranch drainage way system was evaluated to identify deficiencies by comparing
estimated future-conditions, 100-year event peak flows to existing open channel, culvert, and

bridge capacities. Channel segments and structures that do not meet the design criteria
established in Tables 5-1 through 5-3 are considered deficient.

Peak flows used to identify deficiencies were estimated using a HEC-1 model modified by
replacing existing culverts and bridges with new structures designed to meet DCM conveyance
capacity criteria presented in Table 5-3. Culvert nomographs were used to estimate existing
capacities of the culverts and bridges based on inlet control flow conditions. The Haested
Methods computer program Flow Master was used to estimate capacities of the open channel
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segments. Flow Master uses normal depth calculations to estimate flows and does not consider
backwater effects. -

Based on our analysis, just over one-half of the evaluated open channel reaches are deficient
(25,800 feet of open channel). Table 5-4 presents results of the analysis of open channel
segments located in Prudent Line reaches. Table 5-5 presents results of the analysis of open
channel segments located outside Prudent Line reaches. Nine of the ten existing crossings are
deficient (the Falcon Highway bridge meets design criteria). Table 5-6 presents results from the
analysis of culverts and bridges. Figure 5-1 graphically presents the locations of system
deficiencies within the Bennett Ranch watershed. Full documentation of the deficiency
evaluation process is presented in the Technical Appendices.
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Figure 5-1

System Deficiencies

N

Ho8

N

N Adequate Channel Reach

[
A

Watershed Boundary
Deficient Channel Reach

Adequate Crossing
Deficient Crossing

WATER
& ENVIRONMENTAL
CONSULTANTS, INC.




9¢

o0p poday-Jeut 1\1oday [EUlNSHOAR\E 1800002\SI9a(01d\: L

anuQ
el sjeap L6 8'8 euaju) sjesly 8v6 119 8ovy | 060 a|liAuc)se] o}
BUSJID Sj1E8sN V. 89 elsluD sjoon 8v6 0LE €2ers 1208 peoy uelpusiy
BlLIBjuD Sjosy A} 09 BLdJUD SIodvN 098 £6¢ ¥8clL 080¢ PEOY UBIpUS
BLIBIID S1o9N €G 0's BLRID SIeSN 098 oSt Go/l 0cos 0} aALQ
BLSJILD S1o9N 0'S 159 4 elslluD sies €501 8 Soey 310] ysnigmoug
(sg0) Ayoedeg
%04 < SMOJ JudAd jsuuey) (syo)mol4
abueyo Jouues | (9aspy) Aydojep | (99sm) Aoojen | seak-gL AoAuod Bunsixg yead (3@9)) | apuswbag
Kyoojen tewajug | 1A-gpL ainyng | 1A-g0) Bunsixg | ysnw eudju) pajewnsy | 4A-0} aining | yybua 1-93H uoneso

Apnig Sutuun]g uisvg a3ourni(q
192044 1011d Youvy jpoUUdg

sayoeay aul Juapnid
sjuswbog [suueys Buiysix3 Jo uoyenjeAs - p-G ajqel




L

s0p-oday-feurfoday {eutd\sHoda\g [ 80000T\SI0(01d\:A

paysiajem
euau)d euUaID JO pua 0}
SIEE) L8 SIEE L€ 1219474 GGGy 1€202C | PeoY paied
peoy Nales
eusuD BLAID 0} peoy
sjos 88 Siesi A [A%T4 s8¢ 1¢colLe adojsAuung
peoy
BLIBJD adojsAuung
euald sjeaN =TIE)H]g) 0} AemybiH
Sje9iN gL 69 AN Sloay Ve 12374 G.8¢ L Lc06L uodjeH
euslD el CIIE e
Sjo9N g9 29 SjooiN SjosN 9¢ LEVC csory 06LLLL
BUaD eudjD CIIET)
Sloa €9’ ¢9 SjosiN Sles\ €€ 8.12¢ c061 LL1L0LL KemybiH
eual) CITE e CITE e BusI) uoojed
SjosN 6L SjeaN A} SjosN S}o9N Vi 14444 JAL 0.L0¥1 | O} puod a3eliq
€E61 Zl9 Lv10EL
168} 4% LE106
"BLIBJO NOQ 198W jou 061 ort GeLo6 oALQ puod
Op 810J218Yj) PUB S|9UUBYD SNONUIIUOD JO/PUE PaUSP UIBJUOD JoU Op sjuswibos asay] | 9061 2.€1 £e106 oe 5. 0} peoy
0L61 £6ve 1€106 9lIauojses
(o9spy)
6'0J0 fyo0lap yideg (sj0) mol4
gopnoiq | #opnoid | K)oojap JA-00) | preoqoalq | wnuwixep (yo9y) yead (y093) awbag
mojd4 Woa ainng Wod Wod yidag moj4 ainjng yibue 1-03H uoijeso

INOQ "xeN

Apnyg Buruuv]d uisvg dSvUIDAJ
102[04 10]1d Youvy }oUU3g

l

{

| (

sayoeay poyjo jeuonipesl
sjuawbag [suueyo Buiysix3 Jo uoenjea] - G-G ajqel




Bennett Ranch Pilot Project
Drainage Basin Planning Study

Table 5-6 - Evaluation of Existing Culverts and Bridges

Crossing HEC-11D Structure Peak Peak  Existing DCM
. Flows 100- Flows 5- Capacity ! Criteria
Location yr future yrfuture  (cfs) Met?
(cfs) (cfs)
Snowbrush 1050 CUL-14: 54" CMP 220 50 85 No?
Drive
Meridian 8070 CUL-13: triple 48" RCP 840 190 240 No?
Road
Eastonville 90130 CUL-12: twin 30" RCP 1930 420 80 No®
Road
Judge Orr 90131 CUL-11: twin - 36" CMP 1910 410 76 No®
Road
Old Railroad 90133 CUL-10: RCB: 13'W x3'H 1950 420 176 No®
line crossing
Highway 24 90135 CUL-08: RCB:23'W x4'H 1930 420 460 No*
Blue Gill 130140 CUL-04: twin 36" CMP 1950 420 60 No®
Falcon 190210 BDG-01: RCB:60'W x8'H 2551 490 3900 Yes
Highway
Sunnyslope 210220 CUL-02: 30" CMP 2550 490 20 No®
Road
Garrett Road 220230 CUL-01: 48" CMP 2540 480 70 No®

! Capacity based on assumed inlet control.

2 Crossing must not cause significant backwater effects because it is located within a Prudent
Line reach.

3 Crossing must convey 100-year discharge because it is located along a major drainage way
(flows > 1,500 cfs).
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6. DEVELOPMENT AND EVALUATION OF ALTERNATIVES

Screening of Alternatives

The Prudent Line Approach is the preferred alternative for rural basins and is recommended for
all reaches within the Bennett Ranch watershed that meet the Prudent Line Approach criteria
(defined in Chapter 4, Prudent Line). When land use or channel conditions preclude the use of
this method, other more traditional improvements were considered including:

e Grade and erosion controls

e Upgrading culverts and bridges to increase conveyance capacity

e Upgrading existing channel reaches to increase conveyance capacity

¢ Constructing new channel segments where channels are currently undefined

e Providing detention storage

The following summarizes the feasible alternatives that will be considered for this project. The
alternatives are presented in order from upstream to downstream. Table 6-1 presents a matrix
summarizing the screening process used to identify these alternatives.

Snowbrush to Eastonville Road
This approximately two-mile long reach of the watershed meets the land use criteria for the
Prudent Line Approach and is therefore the recommended alternative.

An undersized culvert, located at Snowbrush Drive, and two small ponds are located at the
upstream end of this reach. The ponds do not appear to have controlled outlets and large
amounts of sediment have deposited in the ponds. The Prudent Line Approach will require
upgrading the existing 54 inch-diameter culvert at Snowbrush Drive (CUL-14) to a 7° x 5° box
culvert and removing the pond berms to allow free passage of channel flows. The channel
continues unimpeded downstream from the ponds until reaching Meridian Road.

R 4
At Meridian Road, three existing 54-inch diameter culverts (CUL-13) are restricting flows,
causing sediment to deposit on the upstream side, and failing due to erosion at the downstream
end. The Prudent Line Approach will require upgrading these culverts to a 30’ x 7° box culvert
and armoring the downstream ends to prevent erosion.

Eastonville Road to Drake Pond

This portion of the watershed does not contain a single, continuous reach of channel. In
addition, existing culverts and bridges in this area are undersized and are not aligned with each
other. Stormwater currently flows overland using many flow paths through this area of the
watershed, resulting in flood-related problems.

The lack of defined channels and configuration of existing culverts and bridges in this area

requires more traditional improvement methods including: detention storage, increasing the
capacity of existing channel segments, constructing new open channel segments, upgrading
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existing hydraulic structures, and constructing new structures. Check structures will be required
along new channel segments to maintain stream channel grades that will prevent channel erosion
and degradation.

Drake Pond to the Watershed Outfall

The downstream section of the watershed contains approximately 7,500 feet of undersized
channels. These channels are not applicable for the Prudent Line approach because contributing
Jand has greater than 20% cumulative impervious surface area, and this will require the use of
traditional channel improvements. In addition, the existing culverts located at Blue Gill Drive
(CUL- 04), Sunnyslope Drive (CUL-02), and Garrett Road (CUL-01) do not meet DCM capacity
requirements.
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Development of Alternatives

Two alternatives were developed for further consideration based on the alternatives screening process.
Table 6-2 presents the design criteria used to develop the alternatives. The alternatives are based on the
assumption that new channels can be excavated approximately six feet below existing ground elevations
and still meet the watershed outfall elevation at West Squirrel Creek.

Table 6-2 - Alternative Development Design Criteria

Culverts and Bridges
e Culverts at Snowbrush Drive and Meridian Road sized to pass 100-year event without
surcharging
e Bridges to provide 2 feet of freeboard for 100-year event
 Bridges and culverts upstream from Prudent Line reaches designed to have limited
backwater effects
Prudent Line Setback Reaches
e Bank-full capacity of the channel must convey flows from future land use conditions
10-year event
e Velocities caused by the future land use conditions 100-year event must not increase
more than 10% above existing conditions 100-year event velocities
New Open Channel Segments
Flow depth = 5 feet
Manning's roughness coefficient = 0.035
Velocity = 5 ft/sec or less
One foot (minimum) of channel bank freeboard
Channel side slopes of 5V:1H
Froude Number of 0.9 or less
3 foot (maximum) drop at each check structure

Alternative 1

Alternative 1 upgrades all reaches and hydraulic structures to meet DCM design criteria and/or Prudent
Line criteria without providing regional detention storage. This alternative includes a combination of the
Prudent Line setback in the upper reaches, new channel segments in the middle reaches, and improved
channel segments in the downstream reaches of the project watershed. It requires upgrading nine of the
ten existing culverts/bridges located along the design drainage way.

The estimated cost to implement this alternative is $7.3 million. Table 6-3 summarizes the specific

improvements associated with this alternative. Figure 6-1 presents a schematic of the alternative.
Supporting engineering calculations and cost estimates are presented in the Technical Appendices.
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Table 6-3 - Alternative 1
Summary of Improvements

Improvement Estimated Cost'
($1000)

Approximately 2.8 miles of Prudent Line reaches 319.0
2 new box culverts 375.6
7 new bridges 2,557.8
3.2 miles of new channel 2,994.0
65 new check structures 471.3
Misc.: Placement of erosion control riprap and removal of 26.8
existing pond berms
Upgrade existing minor drainage system 522.0
Total estimated cost $7.3 million

"Includes 15% cost for engineering, 25% contingency factor, and a 5% cost for utilities

Alternative 2

Alternative 2 upgrades all reaches and hydraulic structures to meet DCM design criteria and/or Prudent
Line criteria by incorporating regional detention upstream of Eastonville Road. This alternative reflects
the El Paso County Board of County Commissioners requirement that both the Bennett Ranch and
Meridian Subdivisions detain future conditions storm water runoff to 80 percent of existing 100-year
event flows®.

This alternative incorporates the developer’s design concept of five on-line detention ponds located
upstream of Eastonville Road. Four of the ponds are to be incorporated into a golf course system and
would provide a total storage volume of approximately 90 acre-feet. The developer proposes to modify
the existing channels between these ponds as part of the golf course. These channel segments are
applicable for Prudent Line and therefore the cost associated with improving the channels are not included
in this study. A fifth pond with approximately 50 acre-feet of storage is proposed just upstream from
Eastonville Road. All storm water runoff upstream from Eastonville Road would be routed through this
pond.

6 The initial draft of the Bennett Ranch Pilot Project recommended that detention for Alternative 2 be
provided in one regional pond located at Eastonville Road. The pond was sized to provide approximately
30 acre-feet of storage and limit peak flows to 1,650 cfs at HWY 24, the design capacity of the new
CDOT highway culvert. El Paso County requested that the alternative be modified to reflect the current
development scenario that provides over-detention (80% of existing conditions) as required by the Board
of County Commissioners.
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The approximately 140 acre-feet of detention will eliminate the need to replace the new CDOT culvert
located on Highway 24" but still requires the upgrading of eight existing culverts and the construction of
a new channel from Eastonville Road to Drake Pond. The estimated cost to implement this alternative 1s
$7.9 million. Figure 6-2 presents a schematic of the alternative. Table 6-4 presents the specific
improvements associated with this alternative.

Supporting engineering calculations and cost estimates are presented in the Technical Appendices
(separate document).

Table 6-4 - Alternative 2
Summary of Improvements

Improvement Estimated Cost'
(§1000)

Approximately 1.4 miles of Prudent Line reaches 169.5
8 new box culverts 2568.0
2.16 miles of new channel 1,469.3
61 new check structures 442.3
Misc.: Placement of erosion control riprap and removal of 26.8
existing pond berms

Detention ponds (combined storage of 140 acre-feet) 2,708.6
Upgrade existing minor drainage system 522.0
Total estimated cost $7.9 million

! Includes 15% cost for engineering, 25% contingency factor, and a 5% cost for utilities

Evaluation of Alternatives

Table 6-5 presents a comparison of the two feasible alternatives for the Bennett Ranch pilot project. The
Table compares the alternatives based on total estimated project costs, Prudent Line approach
applicability, permitting requirements, construction-related issues, maintenance issues, public perceptions
and political issues, and easement acquisition needs.

7 The culvert upgrade is proposed in conjunction with the CDOT widening of Highway 24 from the town
of Falcon to the town of Peyton. The new culvert is to be designed to convey 1,650 cfs and replace the
existing 23’ x 4’ box culvert (culvert 0-8 in Figure 2-2).
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Table 6-5 - Comparison of Alternatives
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Permitting
Issues

Construction
Issues

Maintenance
Issues

Public Perceptions and
Political Issues

Easement Acquisitions

Greater flows require
more extensive upgrades
to the system than
Alternative 2 and
therefore requires more
in-stream and riparian-
zone work and
associated 404
permitting

Detention greatly
reduces the need to
construct within the
lower 1/3 of the basin.

Greater flows require more
extensive construction to
upgrade the system than
Alternative 2, particularly in
the lower 1/3 of the
watershed

Requires replacing the new
CDOT culvert at HWY 24

Detention reduces the
number and size of new
bridges, reduces the cross-
sectional area of new channel
segments, and reduces the
number of channel check
structures from Alternative 1

Requires construction of a
total of approximately 140
acre-feet of detention

Likely would require much
less maintenance than
Alternative 2 because there
are more Prudent Line reaches
and no detention ponds

Detention ponds will require
maintenance (sediment
transport into the ponds) per
El Paso County DCM criteria

Public may prefer the concept of
regional detention ponds to
mitigate development impacts

Public may perceive detention in
a positive light as mitigating
development impacts within the
watershed

Over detention within the
watershed was a Board of
County Commissioners
condition of approval of both the
Bennett Ranch and Meridian
Ranch Subdivision sketch plans

Requires securing a total of
approximately 44 acres of Prudent
Line easements at an estimated cost
of $319,000

Requires securing a total of
approximately 22 acres of Prudent
Line easements at an estimated cost
of $159,500 and approximately 25
acres of land for detention at an
estimated cost of $300,000.

Alternative Total Prudent Line

Cost Applicability
Alternative 1: $7.3 Applicable in ~
System upgrade million 1/3 of the system
without detention reaches
Alternative 2: $7.9 Applicable in only
System upgrade million ~ 1/6 of the system
with regional reaches
detention
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7. RECOMMENDED ALTERNATIVE

Alternative 2 is recommended for the Bennett Ranch watershed. This alternative is
recommended over Alternative 1 because it reflects the detention scenario required by the Board
of County Commissioners®, requires smaller upgraded structures, smaller cross-sectional area of
new channel segments, and construction of fewer channel check structures. This alternative will
also help protect the existing downstream developments from major event flooding by
implementing the BOCC detention scenario. In addition, this alternative will require less in-
stream and riparian-zone construction and associated 404 permitting in the well-established,
healthy riparian channels located in the lower 1/3 of the watershed (Photograph 2-2).

The cost of the recommended alternative is estimated at $7.9 million and includes Prudent Line
in the upper-most reaches of the watershed, detention ponds upstream from Eastonville Road,
and new channel between Eastonville Road and Drake Pond. It also replaces all nine of the
undersized culverts located throughout the length of the drainage way and check structures along
channel reaches located between Sunnyslope Drive and the project outfall to maintain a stable
channel slope. This alternative allows the existing bridge located at the Falcon Highway and a
proposed new CDOT bridge crossing at Highway 24 to remain unchanged.

Table 7-2 lists the specific improvements associated with Alternative 2. Figure 7-1 graphically
presents the recommended improvements as they are located along the drainage way.

Recommended Alternative Hydrology

BOCC requirements indicate that the Bennett Ranch and Meridian Subdivisions must attenuate
developed condition flows to 80% of historic condition flows for the 5-year and 100-year events.
The developer of these subdivisions has designed detention facilities in accordance with these
requirements. The developer’s detention scenario as of January 2001 was incorporated into the
SEC OA alternative #2 HEC-1 model. Results of this model indicated that peak flows at
Eastonville Road and Garrett Road were 810 cfs and 950 cfs respectively. The developer
requested that SEC OA use a flow of 996 cfs (80% of developer calculated historic flow at
Eastonville Road) to size drainage improvements downstream of Eastonville Road. Refer to
Figure 3-4 for the alternative #2 discharge profile.

Drainage Basin and Bridge Fees

Drainage basin and bridge fees presented in this study were calculated by dividing the respective
improvement costs by the acreage of impervious land that will be added to the basin when
undeveloped areas are constructed. Criteria for determining what improvement costs should be
included in the fee calculation are presented in Table 7-1. The approximately seven square mile
Bennett Ranch basin currently contains 225 acres of impervious land. An additional 709 acres of

® Our initial recommendation for detention in this alternative provided one regional pond located
at Eastonville Road. The pond was sized to provide approximately 30 acre-feet of storage and
limit peak flows to 1,650 cfs at HWY 24, the design capacity of the new CDOT highway culvert.
El Paso County requested that the altenative be modified to reflect the current development
scenario that provides over detention (80% of existing conditions) required by the Board of
County Commissioners.
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impervious land will be added to the basin when the undeveloped areas are constructed. Refer to
Table 7-2 for a breakdown of existing and added future development impervious areas; and
Table 7-3 for cost estimates, basin fees, bridge fees, and public costs.

Table 7-1 — Improvement Cost Inclusion in Fee Calculations

Drainage way Improvements (including Prudent Line)

Included if: Not included if: _

¢ the improvements lie within currently ¢ the improvements lie within currently
undeveloped land AND are for major developed land or public land
drainage ways as identified in a DBPS downstream of future development that
or a County accepted addendum to a attenuates developed peak flows to
DBPS historic peak flows

e the improvements lie within currently o the improvements are on drainage ways
developed land or public land that are not identified as major drainage
downstream of future development that ways in a DBPS or a County accepted
does not attenuate developed peak addendum to a DBPS

flows to historic peak flows AND are for
major drainage ways as identified in a
DBPS or a County accepted addendum

to a DBPS

Culvert Improvements

Included if: Not included if:

¢ the selected alternative flow at the o the selected alternative flow at the

culvert is greater than the existing culvert is less than or equal to the
condition flow at the culvert AND the existing condition flow at the culvert
culvert is along a major drainage way as e the culvert is not along a major drainage
identified in a DBPS or a County way as identified in a DBPS or a County
accepted addendum to a DBPS accepted addendum to a DBPS

o the improvement is to be constructed by
the Colorado Department of

Transportation
Detention Facilities
Included if: Not included if:
¢ the detention facility is required in a e the detention facility is not required in a
Drainage Basin Planning Study or a Drainage Basin Planning Study or a
County accepted addendum to a DBPS County accepted addendum to a DBPS
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Table 7-2 - Existing and Added Future Developed Impervious Area

Existing Impervious Area in Bennett Ranch Basin
Area Percent Impervious Area
(acres) Landuse Impervious (acres)
102 RR3 7% 7
87 RR3 7% 6
402 RR2 11% 44
217 R 25% 54
29 R1 53% 15
7 RR3 7% 1
3 R 25% 1
1 RR3 7% 0
52 RR1 25% 13
880 RR3 7% 62
5 R2 65% 3
145 RR2 11% 16
3 RR3 7% 0
39 Al 7% 3
Sum = 1973 Sum = 225
Impervious Area to be Added in Bennett Ranch Basin by Future Development
492 RR3 7% 34
52 A35 2% 1
181 RR2 11% 20
21 1AC Lots 20% 4
210 2DU/AC 25% 52
22 2DU/AC 25% 6
57 3DU/AC 30% 17
25 SCHOOL 50% 13
26 4DU/AC 40% 11
35 j 4DU/AC 40% 14
36 6DU/AC 48% 17
35 4DU/AC 40% 14
3 SCHOOL 50% 2
30 4DU/AC 40% 12
24 ' 2DU/AC 25% 6
12 Open/Park 7% 1
38 Commercial 95% 36
10 RR1 25% 2
10 4DU/AC 40% 4
10 SCHOOL 50% 5
51 Open/Park 7% 4
85 RR1 25% 21
16 4DU/AC 40% 6
13 RR1 25% 3
2 RR3 7% 0
2 RR1 25% 0
151 4DU/AC 40% 60
138 Open/Park 7% 10
66 6DU/AC 48% 32
56 Commercial 95% 53
28 M 72% 20
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71 GC 7% S
62 6DU/AC 48% 30
119 6DU/AC 48% 57
56 Open/Park 7% 4
117 4DU/AC 40% 47
107 M 72% 77
116 RR3 7% 8
Sum = 2586 Sum =709

Recommended Phasing of Improvements

The developer of Bennett Ranch and Meridian Subdivisions is currently planning to construct the
golf course channel segments, the four high priority golf course detention ponds, and the high
priority regional pond at Eastonville Road within the next two years. The new channel segment
between Stapleton Drive and Eastonville Road needs to be constructed coincident with the
aforementioned improvements to provide a well-defined drainage way to route flows into the
pond at Eastonville Road. All of these improvements need to be constructed before or during the
initial over lot grading process and be fully operational before any impervious surfacing is
constructed.

The new channel segments located between Eastonville Road and Drake Pond are also
considered high priority improvements because the current drainage way is discontinuous and
not well defined. If this channel system is not constructed before the upstream detention
scenario required by the Board of County Commissioners, future development condition major
event flow depth impacts to the downstream system would be reduced because the upstream
detention system reduces future peak flows below existing peak flows. However, the increased
volume of runoff produced under developed conditions will result in increased flow durations in
the downstream system for the major and minor events. The frequency of flows less than the
minor event will also increase because runoff will be produced under developed conditions for
rainfall events that did not produce runoff under historic conditions. Increased flow durations
and increased frequency of flow may adversely affect the existing downstream drainage system.
If the channel improvements between Eastonville Road and Drake Pond are not constructed prior
to the upstream developments, the existing downstream drainage system and adjacent property
may experience damage.

The new culverts at Judge Orr Road, the railroad embankment, and Blue Gill Road should be
constructed concurrently with the channel improvements between Eastonville Road and Blue
Gill Road. Construction of these structures along with the new channel segments in this area
will provide a well-defined and continuous drainage way from Eastonville Road to Drake Pond.

Replacing the failing culverts located at Meridian Road should also be a high priority
(Photograph 2-3). These culverts are failing at the downstream end and will soon compromise
the road subgrade.

Of secondary importance is the upgrading of culvert crossings located at Sunnyslope Drive and
Garrett Road. Replacing these culverts would help provide a continuous, adequate conveyance
system from the new regional pond at Eastonville Road to the project outfall. Again, similar to
the new channel segment between Eastonville and Drake Pond, replacing these structures is not
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critical because the detention system alone would decrease future conditions major event flows
below existing conditions. In addition, there are no reported flood-related problems adjacent to
these crossings.

The Snowbrush Drive culvert upgrade and demolition of the existing berms, located at the ponds
just downstream from Snowbrush Drive, and purchasing of Prudent Line easement from
Snowbrush Drive to Meridian Road, could be constructed last. Similarly, construction of the
check structures along the existing channel located between Sunnyslope Drive and the project
outfall can be delayed until monitoring of the channel conditions indicate the erosion is occurring
or likely to occur.

Figure 7-2 presents the recommended phasing of improvements and associated costs.

Easements and Maintenance

All culvert improvements (including the erosion protection at Meridian Road) identified in this
DBPS are located within current E1 Paso County right-of-way. The County will be responsible
for the construction and maintenance of these structures.

The Prudent Line channel located between Snowbrush Drive and Eastonville Road shall follow
the maintenance and easement guidelines set forth in Section 4 of this DBPS.

Channel improvements between Stapleton Drive and Highway 24 shall follow the maintenance
and easement guidelines set forth in Section 2.9 of the El Paso County Drainage Criteria Manual.
Channel improvements between the basin outfall and approximately 1400-feet downstream of
Sunnyslope Drive shall also follow these guidelines.

The County shall obtain maintenance and construction easements for the channel improvements
between Highway 24 and approximately 1400-feet south of Sunnyslope Drive. The County will
be responsible for the construction and the long-term maintenance of these improvements.

The Woodmen Hills Metropolitan District (WHMD) shall maintain the detention facilities
proposed in this DBPS. However, a maintenance easement shall be given to the County in the
event that WHMD defaults on its maintenance responsibilities.

Miscellaneous Items

Prudent Line was determined as the recommended improvement for the channel reach between
Snowbrush Drive and Meridian Road. If future zoning, re-plats, or other planning changes
dictate that the Prudent Line is no longer applicable to this channel segment based on the criteria
presented in Table 4-1, an alternate improvement will need to be designed and the DBPS will
need to be amended.

Cost estimates for replacement of culverts were calculated based on a planimetric square footage
for the new structure. New culvert widths were determined by hydraulic analysis while new
culvert lengths were determined by field measurements of the existing culverts and existing
embankments. Future widening of roadways was not considered in determining length of the
new structures.
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Cost estimates were included for upgrading minor drainage systems for approximately 900 acres
of currently developed land between Highway 24 and 1400-feet downstream of Sunnyslope
Drive. These improvements were considered public cost improvements constructed by the
County. However, developers will be responsible for construction of minor drainage systems
within any re-development or new development in this area.
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Table 7-3 - Recommended Alternative Improvements

Bennett Ranch Pilot Project
Drainage Basin Planning Study

Engineer- Total Basin Fee Bridge Fee
Estimated Contingen-  ing at ies  Estimated Eligible Eligible Public
Location Improvement Priority Cost cies at 25% 15% at 5% Cost Cost Cost Cost
Snowbrush Drive to e Purchase easements to secure approximately 7,350 ft of Prudent Line setback of 130 ft from channel Low 110000 27500 16500 5500 159500 159500 0 0
Meridian Road centerline.

e Remove berms at ponds located downstream from Snowbrush Drive. Low 2200 550 330 110 3190 3190 0 0
> Replace existing 54 inch-diameter CMP at Snowbrush with 7' (W) x 5’ (H) x 50’ (L) box culvert. Low 49000 12250 7350 2450 71050 71050 0 0
* Replace existing triple 48 inch-diameter RCP at Meridian Road with a 30’ (W) x 7' (H) x 50’ (L) box culvert. High 210000 52500 31500 10500 304500 0 304500 0

¢ Place erosion protection at the downstream end of the new box culvert. High 16280 4070 2442 814 23606 23606 0 0

Meridian Road to e Construct 7,200 feet of new channel with 31 check structures. High 795000 198750 119250 39750 1152750 1152750 0 0
Highway 24 *  Construct four ponds with combined detention storage of ~-90 ac-ft and one pond with ~50 ac-ft of storage. High 1868000 467000 280200 93400 2708600 2708600 0 0
e Construct a new 30’ (W) x 7' (H) x 60’ (L) box culvert and associated road grade at Eastonville Road. High 252000 63000 37800 12600 365400 0 0 365400

. xau_mmm the existing twin 36 inch-diameter CMP at Orr Road with a 30’ (W) x 7' (H) x 60’ (L) box culvert and High 252000 63000 37800 12600 365400 0 0 365400

associated road grade.

* Replace existing 13’ (W) x 3' (H) box culvert at old rail line with a 30’ (W) x 7' (H) x 60’ (L) box culvert. High 252000 63000 37800 12600 365400 0 0 365400

Highway 24 to 1400 ft e Construct 4,200 feet of new channel with 15 check structures. High 448330 112083 67250 22417 650079 0 0 650079
mwuwmmwu of Sunny *  Replace existing 36" CMP at Blue Gill Drive with a 30" (W) x 7' (H) x 60’ (L) box culvert. High 252000 63000 37800 12600 365400 0 0 365400
e Replace 30" cmp at Sunnyslope Drive with 30’ (W) x 7' (H) x 60 (L) box culvert. Medium 252000 63000 37800 12600 365400 0 0 365400

*  Construct approximately 3 check structures downstream cof Sunny Slope Drive to maintain a maximum Low 15000 3750 2250 750 21750 0 0 21750

channel slope of 0.7%.
e Upgrade existing minor drainage systems (roadside swales) to route flows to the major drainage systern. Low 360000 90000 54000 18000 522000 0 0 522000
1400 ft downstream of ¢ Replace existing 48" cmp at Garrett Road with a 30" (W) x 7' (H) x 60 (L) box culvert. Medium 252000 63000 37800 12600 365400 0 0 365400
S i
M.Mﬂ%ﬁ%%M:U:é o » Construct approximately 12 check structures to maintain a maximum channel slope of 0.7%. Low 60000 15000 9000 3000 87000 87000 0 0
Subtotal Cost = 7896425 4205696 304500 3386229
Study Cost = 107194 107194
Basin Fee = 6083
Bridge Fee = 429

Note: The drainage basin and bridge fees were calculated by dividing the respective improvement costs by the acreage of imy
approximately seven square mile Bennett Ranch basin currently contains 225 acres of impervious land. An additional 70!
Therefore, the respective improvement costs were divided by 709 acres to determine the
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pervious land that will be added to the basin when undeveloped areas are constructed. The
9 acres of impervious land will be added to the basin when the undeveloped areas are constructed.
drainage basin and bridge fees in dollars per impervious acre.
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Bennett Ranch Pilot Project
Drainage Basin Planning Study

APPENDIX A

Agency Coordination
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January 18, 2001

US Army Corps of Engineers
ATTN: Anita Culp

720 N. Main, Rm 205
Pueblo, CO 80103-3046

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Ms. Anita Culp:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend.” If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager ' Project Principal
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January 18, 2001

US Fish and Wildlife
ATTN: Bob McCue

PO Box 25486

Denver, CO 80225-0486

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Bob McCue:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin @co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

Colorado Division of Wildlife
ATTN: Gary Dowller

2126 N. Weber

Colorado Springs, CO 80907

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Gary Dowller:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre” Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)

694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30",

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

Federal Emergency Management Agency
ATTN: John Liou

Denver Federal Center

Bldg 710, Box 25267

Denver, CO 80225-0267

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. John Liou:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
curnulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin @co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

Colorado Water Conservation Board
ATTN: Larry Lang

1313 Sherman, Rm 721

Denver, CO 80203

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Larry Lang:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
curnulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-puaso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30"™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

City of Colorado Springs
ATTN: Bruce Thorson

101 W. Costilla St.
Colorado Springs, CO 80901

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Bruce Thorson:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo.
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre, Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30"

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

El Paso County -

Regional Building Department
ATTN: Floodplain Administrator
101 W. Costilla St.

Colorado Springs, CO 80901

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Sir or Madam:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal

Z:clpa-pmp:pm:agencylir.doc



January 18, 2001

National Resources Conservation Service
ATTN: John Valentine

1826 E. Platte Ave., Suite 114

Colorado Springs, CO 80909

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. John Valentine:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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January 18, 2001

Colorado Department of Transportation
ATTN: Paul Reinswa

16 E. Arvada St.

Colorado Springs, CO 80906

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Paul Reinswa:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal

Z:elpa-pmp:pm:agencylir.doc




January 18, 2001

El Paso County Planning
ATTN: Mark Gebhardt

27 E. Vermijo

Colorado Springs, CO 80903

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Mr. Mark Gebhardt:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin @co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal

Z:clpa-pmp:pm:agencyltr.doc



January 18, 2001

Colorado Geological Survey
ATTN: Celia Greenman
1313 Sherman, Rm 715
Denver, CO 80902

Subject: Bennett Ranch Pilot Project Agency Coordination Meeting

Dear Ms. Celia Greenman:

El Paso County is experiencing rapid growth in areas that lack drainage basin plans. In an effort
to produce basin drainage plans in a timely manner, El Paso County contracted with Stormwater
and Environmental Consultants (SEC) to conduct a Pilot Project that establishes an accelerated
planning process for rural basins. A rural basin is defined as any basin likely to have less than a
cumulative 15% to 20% imperviousness within the entire basin under future land use conditions.
El Paso County selected the Bennett Ranch drainage basin for the Pilot Project to define work
efforts and formats for future rural drainage basin planning studies.

On behalf of Andre’ Brackin, El Paso County Project Manager, we invite you to attend a project
agency coordination meeting on January 30, 2001 at 2:00 p.m. The meeting will be held in the
El Paso County Planning Department’s 5™ floor conference room located at 27 East Vermijo,
Colorado Springs. Attached is a meeting agenda and information package for your review.

Please contact Andre’ Brackin via email at Andre_Brackin@co.el-paso.co.us to let us know if
you are able to attend. If you have any questions prior to the meeting, please all me at (303)
694-3800 or Andre’ Brackin at (719) 520-6845. We look forward to meeting with you on
January 30™.

Sincerely,
Kurt Bauer, P.E. Jon Sorensen, P.E.
Project Manager Project Principal
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Bennett Ranch Pilot Project
Basin Planning Study Summary

Background

The Bennett Ranch watershed is located approximately 20 miles northeast of downtown
Colorado Springs (Figure 2-1 Project Location). The western boundary is located just
two miles east of the town of Falcon. The approximately seven square-mile watershed is
long, narrow, and aligned north to south. Major roads within the watershed include
Highway 24, Meridian Road, Eastonville Road, and Falcon Highway.

The majority of the developed land is currently used for large-lot (greater than 2.5 acres)
single family homes with large portions of land within the watershed still undeveloped
and used as pasturelands for grazing. Three large subdivisions are proposed within the
watershed. It is anticipated that with the development of the three subdivisions, future
conditions land use will change to higher density land uses.

Stormwater runoff within the watershed is conveyed north to south through a series of
open channel reaches, culverts, and bridges. Existing channels are largely adequate to
convey stormwater through the northern portion of the watershed and there are no
reported flooding-related problems within this area of the watershed. Flood related
problems occur in the middle of the watershed near Highway 24. Drainageways located
in this area are poorly defined and existing culverts are undersized. Existing culverts and
numerous channel segments within the lower portions of the watershed are undersized
but no flood related problems are reported.

Prudent Line Approach

The Bennett Ranch Pilot Project includes a channel setback approach to be considered in
rural basins. This approach, named the Prudent Line approach, is an alternative to the
way the County has traditionally designed channel improvements. The approach allows a
creek to adjust to increased flows from lower density development by constructing a
limited number of grade control structures and providing a strip of land adjacent to the
creek, defined by a “Prudent Line”, within which erosion can occur. Limited bank
stabilization would also be implemented in places where erosion may occur such as on
the outside of bends. If future erosion threatened land beyond the Prudent Line, the
County would have the responsibility to stabilize the erosion.

The Prudent Line setback is protected with an easement, similar to a floodplain easement,
where structures are not allowed and maintenance access is provided. The land in the
Prudent Line setback can be owned by individual homeowners, by a Homeowners’
Association, or can be land dedicated to the County. It is only applicable in areas within
the watershed that contain lower land use densities (cumulative upstream land use must
contain less than 20 percent impervious cover). With the Prudent Line approach, fewer
channel stabilization measures are used than in drainages with conventional channel
improvements, and, in most cases, the Prudent Line approach is less costly than the
conventional approach.



Project Status

Peak flows within the watershed have been developed and are shown on Figure 3-3 Peak
Flows. Based on our deficiency analysis, just over one-half of the evaluated open
channel reaches are deficient (23,800 feet of open channel). All nine of the evaluated
culverts are deficient. One existing bridge, the Falcon Highway bridge, meets design
criteria. Figure 5-1 System Deficiencies presents deficient open channel segments and
existing culverts or bridges within the watershed.

Alternatives
Two feasible alternatives have been developed. The first alternative, presented in Figure

6-1 Alternative 1, upgrades the entire conveyance system without any detention storage.
It includes:

e Approximately 2.8 miles of Prudent Line reaches

2 new box culverts

7 new bridges

3.2 miles of new channel

69 new check structures

Misc.: Placement of erosion control riprap and

removal of existing pond berms

e Monitor approximately 1.7 miles of channel to
determine future channel improvements

The second alternative, presented in Figure 6-2 Alternative 2, upgrades the entire
conveyance system but includes a regional detention pond located in the middle of the
watershed. This alternative includes:
e Approximately 5.9 miles of Prudent Line reaches
2 new box culverts
6 new bridges
1.8 miles of new channel
53 new check structures
Misc.: Placement of erosion control riprap and
removal of existing pond berms
e Regional detention pond (21 acre-feet storage)

[
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Figure 3-3

Peak Flows
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Bennett Ranch Pilot Project Drainage Basin Planning Study
El Paso County, Colorado
Agency Coordination Meeting

January 30, 2001 2:00 p.m.
5" Floor Conference Room, Planning Department
27 East Vermijo, Colorado Springs

1. Rural Basin vs Traditional Basin Planning
A. Rural Planning Goals
1) Prepare rural basin plans for ~50% the current cost of drainage basin studies
2) Prepare rural basin plans in less time (~ 5-6 months)

B. Rural Planning Methods

' 1) Existing mapping, generally USGS quadrangle maps (electronic)
2) Hydrology with HEC-1 and input parameters generated electronically using
AutoCAD Map and ArcView for easier updates/modifications
3) No floodplain delineation (hydrology complete for crossings and channels.
Developers can use peak flows to develop floodplains)
4) Concept level design and budgetary opinions of cost
5) Prudent Line as preferred alternative using new El Paso County Rural
6) Basin Methodology developed by Ayres for DCM
7) SIMS will be explored

8) Environmental issues/wetlands

C. Drainage Basin Fees
1) Impervious-based fees

2. Bennett Ranch Pilot Project
A. Status
1) Summary of current schedule and project status
2) Copy of current Bennett Ranch Draft Report

B. Summary
1) Project Location, major features, and land uses
a. CDOT HWY 24 project
b. Summary of new subdivision developments
2) Summary of peak flow estimates
3) Prudent Line Applicability
4) System deficiencies/problem areas/public input
5) Presentation of DRAFT Alternatives

3. Agency Comment Period
A. Solicitation of agency questions, concerns, input

B. Future communications and key project milestones

G:elpapmp:meetings:agencyagenda.doe
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Bennett Ranch Pilot Project
Drainage Basin Planning Study
Agency Coordination Meeting

January 30, 2001 2:00 p.m.
5" Floor Conference Room, Planning Department
27 East Vermijo, Colorado Springs
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Criteria for Prudent Line Channel Reaches

Location

Classification Criteria

Snowbrush Drive to
Eastonville Road

e Bank full capacity of channel
Prudent Line must convey flows from future
Reaches land use conditions 10-year event
¢ All upstream culverts and bridges
must not significantly alter
channel hydraulics (limited
backwater effects)

e  Velocities caused by the future
land use conditions 100-year
event must not increase velocities
more than 10% above existing
conditions 100-year event
velocities.

Criteria fo

r Traditional-Improvement Channel Segments
(Non-Prudent Line Channels)

Location

Classification ' Criteria

Eastonville Road to
Watershed Outfall

¢  Maximum channel Froude # of
0.9 (unlined channels) for 100-

Major drainageway segment vear event
(100-year event flows > e  Maximum mean channel
1.5€0 cfs) velocity of 5 ft/sec (unlined

channels with coarse sand or fine
gravel or vegetated bottoms) for
100-year event

¢  Minimum one foot of bank
freeboard for 100-year event

Criteria for Structures

Location Classification Criteria
Snowbrush Drive Culverts located on a collector Minimal backwater effects
Meridian Road Road within a Prudent Line

Reach
e  Judge Orr Road
e RR Bridge
e Hwy?24 Structures along a major Minimum two feet of
e Blue Gill Drive drainageway (100-year event freeboard for the 100-year
Falcon Hwy flows > 1,500 cfs) event

Sunny Slope Road
»  Garrett Road




El Paso County DCM
Prudent Line Applicability Criteria

DCM Prudent Line approach is applicable and recommended for:
Open channel segments located downstream from land having
less than or equal to a cumulative 15% impervious surface cover
under future conditions and the main channel can adequately
convey future conditions 10-year event flows.

DCM Prudent Line approach may apply to:
Open channel segments located downstream from land having
between a cumulative 15% and 20% impervious surface cover
under future conditions and the main channel can adequately
convey future conditions 10-year, flows. These reaches require
justification for recommending the prudent line approach.

DCM Prudent Line approach is not recommended for:

Open channel segments located downstream from land having
greater than a cumulative 20% impervious surface cover under
future conditions or main channel lacks adequate conveyance
capacity for the future conditions 10-year flows. However, the
Prudent Line may still be considered if a detailed analysis of the
Prudent Line is conducted using more advanced analytical
techniques. The detailed approach must be completed by a firm
experienced in conducting this advanced Prudent Line analysis.
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MEMORANDUM

To:  Andre Brackin, Project Manager, El Paso DOT
From: Celia Greenman
Date: February 1, 2001

Re:  Bennett Basin Planning Study
I have both general and specific comments to make on the report.
General:

Criteria for the planning study. The Drainage Criteria Manual for Colorado Springs, El Paso
County, states in the outline, p. 4-3, that the report should include “drainage criteria and special
requirements unique to the basin” and include “subsurface investigations”. While I understand
that the planning study for a rural basin may omit some of the detail or methodology that is
required for an urban area, I believe that conditions in the Bennett Basin necessitate that the
effects of groundwater and near-surface geology be studied. These factors play a prominent role
in the drainage of the basin, and to ignore them will produce an inadequate picture of how
drainage operates and how improvements will perform. There is significant interaction between
the bedrock and alluvial aquifers that contributes to the generally high water table, which in turn
impedes surface drainage.

Response:

All criteria and/or design considerations unique to the basin are included in the report,
specifically in the Recommended Alternative section. The issue of consideration of
groundwater in basin planning studies should be discussed with El Paso County because
this is a DCM issue.

I agree with John Valentine, NRCS, on the importance of accurate soil classification. The
comment in the draft report that “the watershed contains predominantly low-runoff potential

soils” should be examined in light of how grading operations will transform the soil profile in the
upstream part of the basin.

Response:

It is our understanding from the agency coordination meeting that this was really an issue
of saturated ground conditions. We have addressed this by decreasing the initial
infiltration rate from the HEC-1 default values to 0.5 inches for subcatchments located
near Highway 24. All reported flows in the revised draft Bennett Ranch basin study
reflect the decreased infiltration rates.

F:\Projects\20000818\correspondencelagency comments\ResponsetoCeliaComments.doc




Specific:

Detention and channelization will change a portion of the flows from sheet to concentrated. Has
SEC studied how the stream banks may be affected?

Response:

The Prudent Line approach allows the stream to naturally meander without adversely
affecting private or public property. Ayres Associates developed Prudent Line setbacks
for this project. All setbacks consider stream meandering and associated effects on
stream banks. ‘

All “traditional channel improvements” ie non Prudent Line segments, are designed
based on current DCM criteria. The DCM criteria limits velocities in the channel. The
velocity limits are based on erosion control. It is recommended in this study to reduce
velocities (when they are anticipated to exceed DCM criteria) by constructing check
structures. Site-specific erosion problems at Meridian Road are addressed in the study.

In studying the communication between surface water and the alluvial and bedrock aquifers, the
contribution of the future wastewater treatment plant at Stapleton Road should not be
overlooked. While flows would not be considered the equivalent of storm volumes, they will be
consistent, and at buildout are projected at 1.3 mgpd. This is not an insignificant amount of
water that will be added to the hydrologic system.

The capacity of detention ponds may be compromised by the buildup of sediment and the inflow
of groundwater, particularly if there are prolonged periods of precipitation that cause
groundwater to rise.

Response:

1.3 MGD =2 cfs. The 100-year peak flow under future conditions at the downstream end
of the project is estimated at 2,544 cfs. The plant would contribute 0.08% of this flow.
The estimated future S-year peak flow is 484 cfs. The plant would contribute 0.4% of
this flow. This flow of 2 cfs is well below the accuracy of any HEC-1 model flow
estimates. The potential groundwater effects caused by the 2 cfs increase to base flow
could be considered in an Environmental Assessment conducted separate from this study.

Flows and soil loss should be calculated for construction periods (overlot grading, bare ground),
and temporary detention and sedimentation ponds should be designed accordingly. This is an
issue that should be addressed specifically by the Bennett Ranch and Meridian Ranch
developments, but the impact of inadequately designed temporary structures will be manifested
downstream.

Response:
Construction-related practices are addressed in development drainage plans.

The Colorado Water Conservation Board should be contacted to see if they can provide
assistance in characterization of the floodplain in the area

F:\Projects\20000818\correspondence\agency comments\ResponsetoCeliaComments.doc




Olsson Associates

Engineers - Planners - Scientists - Surveyors
143 South Union Blvd., Suite 700

Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
Date 11/7/01
NAME(S) REPRESENTING Sheet 1 0f1
Paul Reinsma Colorado Dept. of Trans.
TIME

MEETING
RECEIVED CALL  7:45a.m.
COMPLETED CALL

LEFT MESSAGE

SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist
NOTES: Paul indicated that his only concern is with the proposed detention ponds upstream of Highway 24.
Paul said that he was concerned that stored stormwater in the ponds will provide a driving
head for the high groundwater in the area, and cause problems similar to the ones experienced
near Falcon. Paul would like URS to take measures to prevent this from happening such as
lining the ponds or other measures.
CC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No.  2000-0818
Date 10/22/01
NAME(S) REPRESENTING Sheet 1of1
Anita Culp US Army Corps of Engineers
TIME
MEETING
RECEIVED CALL  2:00 p.m.
COMPLETED CALL
LEFT MESSAGE
SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist
NOTES: Anita returned my call from 10/19/01 and said that she was unable to find the project in her
database and couldn't remember what the project was about. She requested that | send her
a copy of the agency coordination letter that was sent to her on January 18, 2001.
| over-nighted the letter and its enclosures on 10/22/01.
CC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
Date 10/24/01
NAME(S) REPRESENTING Sheet 10f1
Gary Dowler Colorado Division of Wildlife
TIME
MEETING
RECEIVED CALL 3:.00 p.m.
COMPLETED CALL
LEFT MESSAGE

SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist

NOTES: Gary returned my call from 10/19/01 and 10/24/01 and said that he needs to review the Feb. 2001

Draft DBPS before he can say that he has no issues. He asked if we had selected the alternative

that included the over-detention scenario required by the BOCC, and | said yes.

Gary indicated that he would also have the habitat dept. review the report, and if | don't hear back

from him by 10/26/01, the Colorado Division of Wildlife doesn't have any issues.

CC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
Date 10/25/01
NAME(S) REPRESENTING Sheet 10of1
Larry Lang -olorado Water Conservation Boar
TIME
MEETING
RECEIVED CALL 9:54 a.m.
COMPLETED CALL
LEFT MESSAGE
SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist
NOTES: Larry returned my call from 10/19/01 and 10/24/01 and said that the Colorado Water Conservation
Board doesn't have any interest in that area at this time. He said that they were planning to do
some flood plain studies in the Black Squirrel Basin in about a year or so, but said he would have
no issues with this particular study.
CC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No.  2000-0818
Date 10/19/01
NAME(S) REPRESENTING Sheet 10f1
Bruce Thorson City of Colorado Springs
TIME
MEETING
RECEIVED CALL
COMPLETED CALL 8:55a.m.
LEFT MESSAGE
SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist
NOTES: Bruce indicated that the City of Colorado Springs had no outstanding issues in regards

to the Bennett Ranch Pilot Project DBPS. Bruce also indicated that he was aware that the

Drainage Board had approved the study.

CC:

BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
Date 11/6/01
NAME(S) REPRESENTING Sheet 10f 1
Robert Plese _Regional Floodplain Coordinator
TIME
MEETING
RECEIVED CALL
COMPLETED CALL 2:45p.m.
LEFT MESSAGE

SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist

NOTES: | contacted Robert and he indicated that he had no outstanding issues with the project.

CC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
Date 10/24/01
NAME(S) REPRESENTING Sheet 1 of 1
John Valentine tural Resources Conservation Senv
TIME
MEETING
RECEIVED CALL 2:30 p.m.
COMPLETED CALL
LEFT MESSAGE

SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist

NOTES: John returned my call from 10/19/01 and said that he had seen the final draft of the

DBPS and didn't have any comments or issues with it.

CcC: BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No.  2000-0818
Date __ 10/19/01
NAME(S) REPRESENTING Sheet 10f 1
Celia Greenman Colorado Geological Survey
TIME
MEETING
RECEIVED CALL
COMPLETED CALL 9:45a.m.
LEFT MESSAGE

SUBJECT:

NOTES:

Contacting all agencies involved to determine if any outstanding issues exist

Celia was familiar with the project and was aware that the project went before the Planning

Commission last week. | indicated that Kurt Bauer had written responses to the formal comments

she made after the January 30, 2001 meeting. Celia indicated that she did not have any

outstanding issues regarding the project.

CC:

BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No. _ 2000-0818
: Date 11/15/01
NAME(S) REPRESENTING Sheet 10f1
John Liou FEMA
TIME
MEETING
RECEIVED CALL
COMPLETED CALL 3:30 p.m.
LEFT MESSAGE
SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist
NOTES: John informed me that he would need to review the report and our hydrology modeling data

and compare the information to a study that FEMA and ACOE is going to do in the Black Squirrel

Creek Basin. FEMA and ACOE are planning to do a detailed hydrology and floodplain study

of this basin, but are not currently under contract at this time. John indicated that it would be at

least 2 or 3 months before FEMA and ACOE were even under contract for the project.

John said that whether or not FEMA approves the study would depend on if our hydrology results

for the Bennett Ranch Basin match the results FEMA and ACOE get from their study.

CC:

BY: Matt Bachman




Olsson Associates
Engineers - Planners - Scientists - Surveyors

143 South Union Blvd., Suite 700
Lakewood, CO 80228

(720) 962-6072 COMMUNICATION MEMO
Fax: 962-6195

PROJECT Bennett Ranch Pilot Project Job No.  2000-0818
Date _ 11/15/01
NAME(S) REPRESENTING Sheet 1 0f 1
Lee Carlson US Fish and Wildlife Service
TIME

MEETING
RECEIVED CALL
COMPLETED CALL 3:00 p.m.
LEFT MESSAGE

SUBJECT: Contacting all agencies involved to determine if any outstanding issues exist

NOTES: Lee informed me that the only concern the Fish and Wildlife Service would have would be related

to the Preble’'s meadow jumping mouse and any other threatened or endangered species which

may exist within the Bennett Ranch basin. He recommended that the DBPS address this issue.

CC: BY: Matt Bachman
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DEPARTMENT OF THE ARMY

ALBUQUERQUE DISTRICT, CORPS OF ENGINEERS
© SOUTHERN COLORADO REGULATORY OFFICE
720 NORTH MAIN STREET, SUITE 205
PUEBLO, COLORADO 81003-3046
FAX (719) 5439475

October 24, 2001

REPLY TO
ATTENTION OF:

Operations Division
Regulatory Branch

Mr. Matt Bachman

Olsson Associates

143 South Union Boulevard, Suite 700
Lakewood, CO 80228

Dear Mr. Bachman:

This replies to your October 22, 2001 transmittal requesting
a review of the Bennett Ranch Pilot Project Basin Planning Study
Summary for the Bennett Ranch watershed near Falcon, El1 Paso
County, Colorado. We have assigned Action No. 2001 00718 to this
regquest.

We have studied the project description, other records, and
documents available to us. It appears that the drainage basin
contains the following water(s) of the United States: numerous
unnamed tributaries of West Fork Black Squirrel Creek, adjacent
wetlands, ponds created by impounding waterways, and tributary
wetlands. It does not appear that there are any isolated waters
within the basin. A site visit was not made and other waters of
the United States may be located within the basin.

Waters of the United States are regulated under provisions of
Section 404 of the Clean Water Act and a Department of the Army
permit may be required for the diacharge of dredged or fill
material intoe these waters. Most of the actions included in
either alternative may involve a regulated discharge into waters.
The exception is the Prudent Line reaches where sections of
waterways may have no action.

For Prudent lLine reaches, we recommend that trails which
parallel streams be located outside the prudent line., Locating
trails within the line places them at risk from erosion. The
typical response to an erosion threat is to hard line the gtream
bank, thus defeating the purpose of the prudent line concept.
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Please be informed that the Black Squirrel Creek basin in
El Paso County may contain habitat or populations of the
Federally-listed threatened species, Preble’s meadow jumping
mouse. Potential areas of habitat are streams, wetlands, and
riparian and upland areas within 300 feet of streams, wetlands,
or flood plains. Before any Section 404 permit can be used for
study-recommended activities, the Corps of Engineers must obtain
endangered species clearance for the Section 404 activities.
Developers are separately responsible for complying with the
Endangered Species Act for the portions of developments that are
not within the Corps of Engineer’s purview.

These comments are provided as a review response only. If
you have any questions, please feel free to contact me at (719)
543-6914 oxr by email at anita.e.culp@usace.army.mil.

Sincerely,

2

Anita E. Culp
Senior Project Manager




