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Mr. Alan Morrice
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Dear Mr. Morrice:

Enclosed is a copy of the List of Categories of Activities
(LCA) and Letter of Permission (LOP) Procedures issued for your
Windmill Gulch Drainage Basin Planning Study in El Paso County,
Coloradeo. You may include the LCA and IOP procedures in the
final basin study, if you wish.

We will publish a public notice announcing the availability
of the LCA and LOP procedures once we receive a copy of the final
basin study. In that way, we can use correct drawings in the
public notice. Also enclosed for your information is a copy of
the decision document which was prepared.

If you bave any guestions, please contact Ms. Anita Culp at
{719) 543-9459 or Ms. Jean Manger at (505} 766-2776.

Sincerely,

isleamt

Michael J!/DeBow
Lieutenant Colonel, EN
District Engineer

3 Enclosures
1. Lca

2, LO®P
3. Decision Document
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REPLY TO
ATTENTION OF:

LIST OF CATEGORTIES OF ACTIVITIES

Action No. CO=0YT-0617 List of Categories of Activities (LCA) has
been developed for the Windmill Gulch Basin. Activities included
in this list are eligible for Section 404 authorization by a
Letter of Permission (LOP).

1., General. Activities eligible for LOP authorization are those
described in the Windmill Gulch Drainage Basin Planning Study
(DBPS) preliminary design and which involve the placement of
dredged or fill material intoc waters of the United States.
Activities which .deviate from those described in the preliminary
design, are pot eligible for a Letter of Permission authorization
if the materials or design changes would involve extensive re-
analysis of alternatives and impacts, even though the DBPS itself
does not preclude the use of materials or designs differing from
the DBPS's preliminary design so long as the deviation equals -or
increases hydraulic function and environmental benefits. In
addition, the activities listed below, but which result in more
than minor additional adverse environmental impacts, are pot
eligible for a Letter of Permission autheorization.

2. Catedqories of Activities. Section 404 regulated activities
in one or meore of the following categorles are eligible for an
LOP authorization:

a4, Channel features as described in the DBPS. These include
grass-lined channels with riprap-lined overbanks; a meandering,
porous, boulder low-flow diversion channel:; riprap~lined channels
with grass-lined freeboard; and riprap-lined channels.

b. Channel rehabilitation features as described in the DBPS,
These include reconstruction of existing storm sewers, concrete
channels, inlet structures, drop structures, and removal of a
stilling basin.

c. Energy dissipators and water guality features as
described in the DBPS. These include riprap armored scour holes,
storm sewer outfalls, energy dissipators, desiltation facilities,
sedimentation basinsg, drop structures, and grade control
structures,

d. Detention pond features as described in the DBPS., These
include straight and meandering porous, boulder, low-flow
channels; embankment/berm constructiocn; pond excavation and
shaping; pond liners; control weirs; entrance weirs:; inlets; and

cutlets.



CESWA-CO~R
CO~-0YT-0617

e. Road crossings as described in the DBPS. These include
reconstruction of existing culverted crossings and construction
of new culverted crossings.

£. canal No. 4 features which involve Section 404 activities
or waters of the United States as described in the DBPS. These
include construction of a culverted stream crossing and riprap-
lined inlet, reconstruction of the earthen-bermed canal on top of
the culvert, and concrete-lining the canal.

g. Wetland construction, replacement, or restoration
features as described in the DBPS or as needed to meet the goal
of no-net-loss of wetland functions and values within the basin.
These include construction of backwater wetlands at dxop
structures, replacement of wetland vegetation disturbed by
construction activities, planting wetland vegetation in channel
bottoms dewnstream of drop structure plunge pools, planting
wetland shrubs adjacent to drop structures, re—-establishing
wetland vegetation in natuxal bottoms of grass-lined channels,
covering riprap sideslope protection with soil and planting
willow shrubs along the lower portion cof the slope, constructing
a low-flow diversion channel along the fringe of wetlands, and
selective grading to establish new or mitigation wetlands.
Restoration sites must be in the same location and replacement
sites must be within the same stream reach.

h. Riparian habitat construction, replacement, or
restoration as described in the DBPS or as needed to meet the
goal of no-net-loss of riparian functions and values within the
basin. This includes replacement of riparian vegetation
disturbed by construction activities and meandering of a
diversion low-flow channel to avoid existing large trees and
other significant features. Restoration sites must be in the
same location and replacement sites must be within the same
stream reach.

i. Aquatic habitat construction, replacement,.or restoration
as described in the DBPS or as needed to meet the goal of no-
net-loss of aquatic habitat functions and values within the
basin. ’ :

3. The placement of dredged or £ill material for mitigation
measures needed to meet other environmental or mitigation
measures or goals described in the DBPS.
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k. Tenmporary f£ills needed for construction of activities
described in the DBPS. Fills must minimize wetland, riparian,
and aguatic impacts. The £fills include the placement of dredged
or £ill material for construction of temporary road crossings,
access roads, construction pads, construction ramps, and
cofferdams. -(Any structure or £fill remaining in place more than
one year is not considered to be temporary.) The structure or
£i11 must be culverted or cotherwise designed to not restrict low
streamflows, to allow passage of ordinary high water, and to not
restrict or impede flows into or out of wetlands to be preserved.
Fish passage will be allowed on perennial streams as appropriate.
Temporary £ills will be removed as soon as practical, the
original streambed contours restored or post-project contours
completed, and pre-existing streambed riffles and pools in
perennial streams restored.

3. Special Conditions: The above activities must meet the
following special conditions for an activity to be eligible for
an LOP authorization:

a. All mitigation and environmental features recommended in
the Windrill Gulch Drainage Basin Planning Study (Appendix A)
will be done to meet the goal of no-net-loss of flood plain
functions and values within the basin. These include as a
minimum the preservation of natural channels, wetlands, and
riparian areas to the maximum extent practicable. Impacts which
cannot be avoided will be minimized to the maximum extent
practicable. Impacts which cannot be avoided and minimized will
be compensated in locations within the same stream reach.

b. All disturbed or unprotected areas will have soils
restored and will be revegetated using erosion-controlling native
species or equivalent cultivars. The use of native species is
preferred.

c. Riparian areas disturbed by construction activities will
be restored by: restoring the soils to at least original
conditions, using plant types and composition similar to what
originally existed, and using native species.

d. Wetlands disturbed by construction activities will be
restored by: réstoring the soils to at least oxriginal conditions,
using plant types and composition similar to what originally
existed, and using native species.
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e. Revegetation and mitigation activities will be
1mp1emented concurrent with other project construction if
practicable. If not, these measures will be implemented
lmmedlately following construction completion or, if after the
growing season, in time for the next growing seasen. Shorit~term
maintenance will be for two years including two growing seasons.

£. The act1v1ty will consist of suitable material free from
toxic pollutants in toxic amounts. (Some common materials which
contain toxic pollutants are bitumincus surfacing materials
(asphalt), fly ash, creosote, etc.)

'g. Other materials not authorized include refuse and/or
garbage, car or vehicle tires, demclition or other debris,
construction waste, and waste metal including car or vehicle
bodies.

h. If.the State Historic Preservation Officer determines
that an archaeological survey is required, you must coordinate
the survey with the Corps of Engineers for their review, compleste
the required cultural resources work and allow the Corps to
complete its Section 106 consultation before starting
censtruction.

i. The activity will not jeopardize a federally~listed
threatened or endangered species or destroy or adversely nodify
the critical habitat of such species. Activities which "may
affect” such specxes or habitat axe not authorized for this
Letter of Permission and will regquire standard individual permit
authorization.

4. General conditions: The above activities must meet the
following general conditions for an activity to be eligible for
an LOP:

a. A time limit for completing the work authorized w1ll be
specified. If you find that you need more time to complete the
authorized activity, submit your request for a time extension to
the Corps of Engineers for consideration at least one month
before the expiration date is reached.

b. You must maintain the activity including mitigation
authorized by the permit in good condition and in conformance
with the terms and conditions ¢of the Letter of Permission permit.
You are not relieved of this reguirement if you abandon the
permitted activity, although you may make a good faith transfer
to a third party in compliance with General Condition 4 below.

"4
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Should you wish to cease to maintain the authorized activity or
should you desire to abandon it without a good faith transfer,
you must obtain a modification of the permit from the Corps of
Engineers, which may require restoration of the area.

c. If you dlecover any previously unknown historic or
rcheclogical remains while accomplishing the activity authorized
by the permit, you must immediately notify the Corps of Engineers
of what you have found. The Corps will initiate the Federal and
state coordination required to determine if the remains warrant a
recovery effort or if the site is eligible for listing in the
National Register of Histoxic Places.

d. If you szll the property associated with the Letter of
Permission permit, the terms and conditions of the permit will
continue to be binding on the new owner(s) of the property. To
validate the transfer of the permit and the associated
liabilities associated with compliance with its terms and
conditions, you must obtain the signature of the new owner and
forward a copy of the permit to the Corps of Engineers.

e. You must allow representatives from the Corps of
Engineers to inspect the authorized activity at any time deemed
necessary to ensure that it is being or has been accomplished in
accordance with the terms and conditions of the permit.

£. The Letter of Permission permit does not obviate the need
to obtain other Federal, state, or local authorizations required
by law. The permlt does not grant any property rights ox
exelusive privileges. The permit does not authorize any injury
to the property or rlghts of others. The permit does not
authorize 1nterference with any existing or proposed Federal
project. 1In 1ssu1ng the permit, the Federal Govermment does not
assume any liability for the following: damages to the permitted
progect or uses thereof as a result of other permitted or
unpermltted activities or from natural causes, damages to the
permitted project or uses thereof’as a result of current or
future activities undertaken by or on behalf of the United States
in the public interest, damages to persons, property, or to other
permitted or unpermltted activities or structures caused by the
activity authorized by the permit, d251gn or construction
deficiencies associated with the permitted work, and damage
clainms associated with any future modification, suspension, or
revocation of the permit.

¢. The determlnatlon of the Corps of Englneers that issuance
of the permit is not contrary to the public interest is made in
reliance on the information you provide.

5
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h. The Coxrps of Englneers may reevaluate its decision on the
permit at any time the circumstances warrant. Circumstances that
could requlre a reevaluation include, but are not limited to, the
follewing: you fail to comply with the terms and conditions of
the permit; the information provided by you in support of youx
permit appllcatlon proves to have been false, incomplete, or
inaccurate; or sxgnlflcant new ;nformatlon surfaces which the
Corps of Engineers did not consider in reachlng the orlglnal
public interest declszon. Such a reevaluation may result in a
determination that it is appropriate to use the suspen51on,
wodification, and revocation procedures contained 1n 33 CFR 325.7
or enforcement procedures such as those contained in 33 CFR 326.4
and 326.5. The referenced enforcement procedures provide for the
issuance of an administrative order requlrlng you to comply with
the terms and conditions of your permit and for the initiation of
legal action where appropriate. Youw will be reguired to pay for
any corrective measures ordered by the Corps of Engineers, angd if
you fail to comply with such directive, the Corps of Engineers
may in certain situations (such as those gpecified in 33 CFR
209.170) accomplish the corrective measures by contract or
otherwise and bill you for the cost.
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TER_O ERMISSION PROCERURES

The following special application procedures must be followed to
obtain a Letter of Permission authorization for certain Section
404 activities in the Windmill Gulch Basin.

1. eci Application Procedures:

a. Application: A completed application (two copies) will
be sent to the Corps of Engineers and will contain:

(1) Completed application for: Department of the Army
Permit (ENG FORM 4345) including descriptions of all permanent
and temporary work for the proposed project.

(2) Estimated start and completion dates.

(3) Drawxngs (8=1/2" x 11" or po larger than 18" x 24")
including: vicinity map; plan or site view showing stream,
wetlands, riparian areas, ordinary high water mark, dlmen51ons of
the act1v1ty, scale, and north arrow; and elevaticonal or cross
sectional views.

(4) Mitigation and/or vegetation plan including
construction and planting schedules.’

(5) A written statement that the State Historic
Preservation Office has been contacted and the proposed project

"will comply with provisions of the National Historic Preservation

Act of 1966 as amended, the State Antiquities Act of 1973, and
the State Register of Historic Places Act of 1975.

(6) The application will include information on the items
listed at the end of this section and entitled "List of
Application Items Needed for Project (final) Design."

b. Preliminary Determination: The Corps of Englneers will
make a prellmlnary determination whether the proposed project is
included in the List of Categories of Activities and could be
authorized by a Letter of Permission. The determination will
include whether the project's scope or design differs more than a
minor amount from the recommended DBPS' action and mitigation, or
will have more than minor additional adverse environmental
impacts.

c. Coordination: The Corps of Engineers will coordinate the
application with the city of Colorado Springs (when applicable), .
Colorado Division of Wildlife, Colorado Water Quality Control
Division, El Paso County, Environmental Protection Agency, and
U.S. Fish and Wildlife Service. A copy of the completed
application and drawings will be electronically mailed to the
above agencies within 10 days of receipt of completed
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application. Comments within 20 days will be requested. A
10-day extension of the comment period may be granted if a valid
reguest for extension is received within the comment period.

(1) Comments will be requested on the following:

(a) More than minor changes to the existing
enviromment at the project site or in the basin since the initial
Environmental Assessment (EA) was written.

(b) <Changes in threatened and endangered species
status since the initial EA was written.

(¢) Changes in stream standards or other water
guality factors since the initial EA was written and the
categories of actions were certified by statute under Section 401
for state water quality. .

(d) More than minor changes in the project proposal
from the recommended DBPS's action and mitigation.

(e) Whether the work will have more than minor
additional adverse environmental impacts than that recognized in
the initial EA.

(£) Additional site-specific conditions needed to
avoid, lessen, or compensate for adverse environmental impacts.

(2) If any of the coordinating agencies have substantial
objections to an permit application after the Coxps has
considered or incorporated theixr comments, the Corps of
Engineers' project manager will coordinate the project with the
objecting agency's counterpart to resolve any concerns. In cases
where the staff cannot agree, the Corps of Engineers'’ Regulatory
Branch Chief and the objecting agency's counterpart will consult
to resolve the concerns. If the differences cannot be worked out
at either of these levels, a standard individual permit
application will be regquired for the work.

d. Public Interest Review: The Corps of Engineers will
prepare a supplemental public interest review including a
supplemental environmental assessment and supplemental 404 (b) (1)
guidelines review for each LOP application.

e. Dermit Decision: The Corps of Engineers will make a
decision on issuance of a Letter of Permission for the work
within 60 days of receipt of a completed application unless there
are extenuating circumstances. If a decision is made to issue a
permit, an LOP.will be issued including the special and general
conditions listed in the LCA.

2. Review and Enforcement of IOP Activities: The Corps of

‘Engineers will prepare an annual report listing each DBPS
activity permitted by LOP procedures, the status of each

0
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activity, and a synopsis of any Corps' inspections. A copy of
the report will be sent to the City of Colorado Springs, Coloxado
Division of Wildlife, Coloradc Water Quality Control Pivision,

El Paso County, the Environmental Protection Agency, and the U.S.
Fish and Wildlife Service. The report will be available to other
interested parties at the Corps offices listed in the final
public notice. The Cozxps of Engineers will enforce all
requirements and conditions of a LOP permit in coordination with
El Paso County and its authority to require construction of
drainage facilities.

3. List of Application Items Needed for Project (¥inal) besign:
Items needed for project/final design will depend upon the
specific work activities proposed. ©Only those items related to
the proposed work and drainageway are needed. It is assumed that
other items such as slope, thickness, material composition, etc.
will normally be included in the design description of the

project.

a. Vegetation Plantings
(1) Planting windows
(2) Soil treatment (fertilizer needs, substrate, and
texture) and topscil storage
(3) Watering needs
(4) Species (native species)
(5) Planting densities
(6) Plant size (trees and shrubs)
(7) Mulch
(8) Location (plan view)

b. Wetland/Riparian Construction
(1) Water Source — existing and created
(2) all factoxrs undexr ‘'a'.

¢. Erosioen Control
(1) Method
{(2) Timing

d. Aquatic Life Protection
(1) Metheds to allow fish passage, as appropriate
(2) Timing to avoid fish spawning, as appropriate

e. General Channel Feature Construction
(1) Actual £fill area

(2} Disturbed area
(3} construction access including roads, ramps, and pads

{4) Cofferdams and other temporaxy fills
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General Channel Feature Construction, cont.
(5) Removal of temporary fills

(6) cConstruction fencing

(7) staging area location

Specific Channel Feature - Buried Hard Lining
(1) Depth of soil coverage

(2) Methed of planting (hydro spray, etc.)

(3) All factors under 'a' and 'e!

Specific Channel Feature - Drop/Grade Control Structures

(1) Maximum height on vertical structures (needed for
evaluation of wildlife or fish passage, as
approprlate)

(2) Maximum slope on splllway—type structures (needed for
evaluation of wildlife passage)

{3) Concrete/soil cement surface texture

(4) Siting to minimize impacts

(5) All factors under 'e!

Specific Channel Feature - Storm Sewey Outfalls
(1) Energy dissipation method
{2) All factors under -N

Specific Channel Feature - Sediment/Stilling Basins

(1) Maintenance dredging or inspection schedule

(2) Location of maintenance dredging spoil area if known
(3) Replant1ng/non~p1ant1ng after maintenance dredging
(4) Siting to minimize impacts

{(5) All factors under ‘e’



EXECUTIVE SUMMARY

This is a summary of the results of the Windmill Guich Drainage Basin Planning Study in El Paso
County, Colorado. The study covered aspects of drainage basin planning in this 5.43 square mile
basin. A number of drainage improvement alternatives were examined and discussed at several
public meetings held during the course of this study. Preliminary design plans were developed for
the selected alternative.

The final design flows used for sizing the drainage facilities and improvements in the basin were
developed using the SCS TR-20 Computer Program for Project Formulation Hydrology. Peak flows
for the 100-year and 10-year 24-hour storms in addition to the 100-year and 10-year 2-hour storms
were examined and the highest peak was utilized for design purposes. The following information is
a summary of the recommendations and subsequent costs of the proposed improvements.

A more detailed explanation of the items listed in this summary section can be found in the body of

this report.

IMPROVEMENT COSTS SUMMARY

Reach Estimated Cost
Fountain Creek Outfall to Bradley Road $86,390
Bradley Road to Canal No. 4 119,000
Canal No. 4 to Drennan Road Pond 1,824,800
Powers Blvd. Tributary 489,000
Storm Sewer Adjacent to Canal No. 4
and Bradley Road 603,950
TOTAL CONSTRUCTION COSTS $3,223,140
Study Cost 64,100

Claims Less Revenues

TOTAL DRAINAGE IMPROVEMENT COSTS

1,912,294 .85

$5,199,534.85

TOTAL BRIDGE COST $104,356.35
TOTAL DETENTION LAND COST $509,600
Fees
Drainage Basin Fee $5,683
Bridge Fee $ 115
Detention Land Fee $ 557
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i. INTRODUCTION

A. Authorization

This Windmill Gulch Drainage Basin Planning Study was authorized under the terms of an
agreement between the El Paso County Department of Public Works and Wilson & Company. This
study covers drainage development alternatives within the Windmill Guich drainage basin.

B. Purpose and Scope of Work

The purpose of this study is to develop the most feasible drainage and flood control plans for the
Windmill Gulch drainage basin. The detailed scope of services is as follows:

1.

Meet initially and biweekly or when requested by the County to:

a. Insure compliance with the services required by this agreement.

b. Obtain existing data and general information from participating entities.

c. Solicit desires of participating entities and other interested agencies or groups in order
to develop alternate plans.

d. Procure current information relative to development plans in the basin.

e. Procure information relative to right-of-way limitations and potential hazards due to
flooding.

f.  Avoid duplication of effort whenever possible by utilizing existing information available
from other agencies.

g. Present findings of study segments and to acquire input from County and interested
agencies and individuals.

Contact effected cities, individuals and agencies who have pertinent knowledge and an
interest in the study area.

Utilize the City of Colorado Springs/El Paso County Drainage Criteria Manual as well as
criteria requirements and policies of other applicable State or Federal agencies.

Perform a hydrologic study of the area for the 10-year and the 100-year recurrence
intervals under existing and future basin conditions.

Develop profile information from the contour maps and land field reconnaissance.
Develop and evaluate several improvement alternatives based on the following:

Hydrologic considerations

Stormwater management effectiveness
Environmental impacts

Construction Costs

Land acquisition costs

Cost of operations and maintenance

nmmoowx>

Perform hydraulic calculations for the conceptual design of the outfall drainageway system.
Evaluate operations and maintenance aspects of the alternative improvements.

Identify known wetland areas and other environmentally sensitive areas relative to
stormwater facility preliminary design.
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10. Identify possible detrimental impacts to water quality and methods to improve it.

11. Provide specific detention requirements such as maximum allowable discharge, minimum
volume, and surface area of each facility.

12. Participate and assist in the Letter of Permission (LOP) process in order to be in
conformance with the requirements of the Section 404(b)(1) guidelines.

13. Prepare a written report detailing the items which were examined in the course of the
study.

14. Assist in approvals process.

C. Previous Drainage Reports

There have been numerous private drainage studies of areas performed within the Windmill Gulch
drainage basin. Although most of the studies have dealt primarily with specific subdivisions within
the basin, a comprehensive study of the entire basin was performed in 1985. The majority of these
reports, including the basinwide report, were completed utilizing the previous hydrologic criteria and
do not reflect current City/County criteria. The following is a summary of those reports:

"Pheasant Run Filings No’s. 1 & 2 Drainage Plan and Report", by Finn and Associates, Ltd, 1985.

Area: Pheasant Run Filings No's. 1 & 2 - 78.1 Ac.
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)

"Pheasant Run Ranch Filing No. 3 Drainage & Erosion Control Plan and Report”, by Finn and
Associates, Ltd, 1988. :

Area: Pheasant Fun Filing No. 3 & Revisions to Filings No’s. 1&2 - 27.1 Ac.
Method: Rational Method
Criteria: 10-Year and 100-Year Storm

"Pheasant Run Filing No. 4 Drainage & Erosion Control Plan and Report", by Finn and Associates,
Ltd, 1987.

Area: Pheasant Run Ranch No. 4 - 26.4 Ac.
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)

“"Garden Grove Pheasant Run Ranch Filing No. 6 Drainage & Erosion Control Plan and Report", by
Finn and Associates, Ltd, 1987.

Area: Pheasant Run Ranch Filing No. 6 - 9.3 Ac.
Method: Rational Method
Criteria: 10-Year and 100-Year Storm

"Pheasant Run Ranch Master Drainage Study", by Wilson & Company, 1986.
Area: Pheasant Run Ranch - 271 Ac.

Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)



"Clearview Estates Subdivision No. 7 Drainage Report", by Oliver E. Watts, 1984,

Area: Clearview Estates Subdivision No. 7 - 54 Ac.
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.7" and 4.4"/Hr. (24-Hr. duration)

"Windmill Gulch Master Drainage Study", by Finn and Associates, Lid, 1985.

Area: Windmill Gulch Basin - 3599 Ac.
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)

"Windmill Guich Stormwater Management Plan, Preliminary Design Report", by Simons, Li & Assoc.
Inc., 1986. (Done in conjunction with the 1985 Windmill Gulch Master Drainage Study.)

Area: Windmill Guich Basin - 3599 Ac.
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)

"Fountain Valley Ranch, Final Drainage Report", by RBD, Inc., Engineering Consultants, 1986.

Area: Fountain Valley Ranch
Method: Modified SCS Method
Criteria: 5-Year and 100-Year Storm, 2.6" and 4.4"/Hr. (24-Hr. duration)

"Master Plan, Physical/Technical Report", by Greiner, Inc., 1986.
Area: Colorado Springs Municipal Airport

"Preliminary Flood Insurance Study, El Paso County Colorado”, by the Federal Emergency
Management Agency, 1983.

Area: Windmill Guich Basin - 4.5 Sq. Mi.
Method: TP-20
Criteria: 10-Year and 100-Year Storms (2-Hr. duration)

Although some information concerning existing facilities construction within the basin as well as
proposed development densities is very useful, the hydrologic and hydraulic information found in
the aforementioned reports may no longer be valid due to changes in the drainage criteria which
occurred in early 1987.

Some controversy arose during the original basin study between Finn & Associates and the Federal
Emergency Management Agency (FEMA) due to a large discrepancy in flow peaks within the basin.
Recently, FEMA completed a restudying of the area using the current City/County criteria, not in
effect during their original study. It was the original intent of this DBPS study effort to coordinate
hydrologic analysis between concurrent studies. The FEMA hydrologic results were actually
submitted prior to the conclusion of this DBPS and vary somewhat from those presented here. This
variance is based on differing assumptions regarding the degree of diversion of stormwater runoff
due to the Fountain Mutual Irrigation Company’s Canal No. 4.



D. Mapping

The Fountain and Elsmere, Colorado, 1:24,000 topographic quadrangle maps prepared by the U.S.
Geological Survey were used as the basin map for this project. These maps use 20 feet contour
intervals and were photorevised in 1975 and 1976. The maps were used for the general purposes
of basin boundary delineation and for the establishment of principal tributary regions and subbasins
within these regions. Recent road additions were added to the maps to reflect current conditions.

The mapping for the floodplain and channel improvement plans was developed utilizing both new
and existing mapping. The existing mapping was provided by El Paso County and is a combination
of several base maps done by local developers over the past several years. The existing aerial
mapping was based on a USGS benchmark with the new aerial mapping also tied into the USGS
benchmark. This mapping was developed at a 1"=200’ scale with 2 feet contour intervals.

E. Field Reconnaissance

Field reconnaissance of the basin was performed in order to supplement existing roadway and site
development plans, and existing drainage reports. Culvert locations, sizes and depths were field
checked and subbasin flow patterns were analyzed. In addition, existing as well as potential
problem areas were noted for a more in-depth evaluation.

Il. PROJECT DESCRIPTION, LOCATION AND DRAINAGE

A. Basin Description and Location

The Windmill Gulch drainage basin is located just northeast of the community of Security in south-
central El Paso County. It is situated in Township 15, Range 66 West of the 6th P.M., El Paso
County, Colorado. The basin contains approximately 5.43 square miles, approximately 2.99 square
miles of which is situated within the City of Colorado Springs. A majority of the lands are currently
platted, but not yet developed. The basin is bounded on the north by the Peterson Field basin, on
the east by the Jimmy Camp Creek and the Big Johnson/Crews Guich basins and on the south and
west by the Little Johnson, Security Creek and Widefield basins (see location map exhibit).

The runoff from the Windmill Gulch drainage basin flows in a south and southwesterly direction and
crosses U.S. Highway 85/87 in a 144" storm sewer, which empties directly into Fountain Creek. The
topography varies with moderate slopes of approximately 4% to 5% in the central portion of the
basin and slopes of less than 1% in the upper portion of the basin. The upper area also contains
several natural sump areas or "buffalo wallows”. The vegetation consists primarily of native
rangeland grasses with some trees and wetland vegetation along portions of the main channel
reach.

The Windmill Guich channel begins in the upper reach as little more than a natural swale which is
dry except during rainfall events. As the channel progresses southward from Drennan Road,
isolated stretches of wet areas are encountered until a significant area of wetlands is found just
north of Bradley Road. From Bradley Road south, the channel passes through a detention basin,
then into a concrete lined channel and finally passes through a 144" storm sewer.

B. Major Drainageways and Facilities

The Windmill Gulch drainage basin is predominantly drained by one main channel, carrying runoff
from the basin in a southerly direction from the Colorado Springs Municipal Airpont into Fountain
Creek. The northern reaches of the channel flow through undeveloped rangeland areas and
consist of broad swales with relatively sparse vegetation. As the channel progresses south past
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Drennan Road, vegetation increases and some wet areas are encountered. From approximately
2,000 feet south of Drennan Road to Bradiey Road, stretches of wetlands can be found.
Development and associated channel improvements have changed the nature of the channel south
of Bradley Road. Beginning at Bradley Road and continuing southward approximately 1,200 feet,
Windmill Gulch is enclosed within a 144" storm sewer. This conduit empties directly into a
detention facility, constructed in 1986. Flows from this detention facility outlet into the 8 feet wide
bottom, concrete lined Aspen Channel. This channel! runs from the detention facility to approxi-
mately 200 feet south of Grand Boulevard, where the channel is again enclosed in a pipe. The
120" storm sewer travels due south to Crawford Avenue. From that point it turns westerly and
increases in size to a 144" pipe. The storm sewer crosses Security Boulevard, the AT&SF
Railroad, U.S. Highway 85/87 and then empties directly into Fountain Creek.

The Fountain Mutual Irrigation Canal No. 4 flows across the Windmill Gulch basin. This canal
carries approximately 67 cfs of adjudicated flow, passing through the basin on its way to agricultural
lands in southern El Paso County. The canal has intercepted minor storm runoff within this basin
since it was constructed in the late 1800’s, with higher runoff overtopping the canal at many
locations. Recent developments of Clearview Estates and Pheasant Run discharge increased
concentrated storm flows directly into the canal. Subbasins 16, 18, 20, 22, 23, 33, and 34 were
historically tributary to the Little Johnson and Security Creek drainage basins (as acknowledged in
the Little Johnson and Security Creek Drainage Basins Planning Study). Canal No. 4 currently
diverts minor storm runoff, about 50 cfs, into the Windmill Guich drainage basin. Higher runoft
discharges from these subbasins will overflow Canal No. 4 and continue to drain within the Little
Johnson basin under existing conditions. In 1986 the Bradley Road improvement project required
the relocation of a portion of the canal. The canal relocation also included improving a portion of
the canal from just west of Marabou Way to the location where the canal turns north from Bradley
Road.

In addition to these canal improvements, a siphon and overflow structure were proposed to be built
at the location where the canal crosses Windmill Gulch to control runoff crossing and overflowing
the canal to allow development of a portion of the property downstream of the canal. However, this
facility has not been constructed and the storm flows continue to overtlow the canal

uncontrofled.

The entire basin is tributary to Fountain Creek which is located about 1,000 feet west of State
Highway 85/87. Fountain Creek is a wide, natural stream which drains approximately 460 square
miles above this confluence point. Since developed flows from the Windmill Guich basin will be
maintained at or below existing levels, there should be no adverse effects on the existing Fountain
Creek channel.

C. Existing Surface Water Impoundments

Other than a few apparent wetland areas described in the Environmental Inventory section, no
significant permanent surface water impoundments are found along the main channel reach.
Several existing sump areas are found in the northern portion of the basin. These areas have been
identified on the Basin Discharge Map. Due to the very porous soils in these areas, no permanent
water exists. However, these low areas do capture and retain all existing flows from a significant
portion of the upper drainage area. Approximately 1.67 square miles of drainage area is tributary
to these sumps and therefore does not contribute flow to the Windmill Guich channel.



Ill. HYDROLOGIC EVALUATION

A. Basin Hydrology

The hydrologic model used to determine peak flows and volumes throughout the Windmill Gulch
drainage basin was the TR-20 Computer Program for Project Formulation Hydrology developed by
the Soil Conservation Service. The TR-20 program was used in compliance with the City/County
Drainage Criteria Manual for computing flows for areas larger than 100 acres.

The overall basin was divided into tributary basins and then into smaller subbasins. A few of the
subbasins within the airport property remained large due to the natural topography in the area. The
subbasins were then numbered and design points designated with letters (see the Basin Discharge
Map in the back pocket of this report). The subbasins were chosen with respect to the natural
topography, roadway crossings and development considerations. The subbasins were then field
verified and modified where necessary. Peak flows for these subbasins were then calculated for
existing as well as fully developed conditions.

According to current City/County criteria, peak flows for the 100-year and 10-year 24-hour storms,
and the 100-year and 10-year 2-hour storms, were calculated and evaluated. The storm generally
producing the most critical values was used to evaluate existing and future drainageways and other
stormwater facilities.

B. Time of Concentration

The time of concentration (Tc) used in the TR-20 calculations was determined by first calculating an
initial overland flow time from the subbasin boundary to the naturally occurring swales and
channels. Then a travel time was calculated in these natural swales to the bottom of the subbasin
and added to the initial overland flow time to determine the overall time of concentration for existing
conditions. For future developed conditions, the channel travel times were adjusted to reflect
improved conditions and therefore a shorter time of concentration.

C. Rainfall

Rainfall amounts for the Windmill Gulch basin were determined from the National Oceanic and
Atmospheric Administration Atlas 2, Precipitation-Frequency Atlas of the Western United States,
Volume I1l-Colorado, 1973, as detailed in the City/County Drainage Criteria Manual, Figures 5-4a
through 5-4e.

Precipitation for the 100-year, 24-hour and the 10-year, 24-hour storms were 4.5 inches and 3.0
inches, respectively. The precipitation amounts for the 100-year, 2-hour and the 10-year, 2-hour
storms were calculated by the procedures as outlined in the criteria manual. The calculated
amounts were 3.05 inches for the 100-year storm and 2.22 inches for the 10-year storm.

The Type lIA rainfall distribution curves used for the 24-hour storm were developed by the
National Weather Service and are in conformance with the criteria manual, Table 5-3. The
distribution curve used for the 2-hour storm is similar to that used for the Colorado Urban
Hydrograph Procedure. The cumulative rainfall event percentages are shown in the following table:



TABLE 1
2-HOUR RAINFALL DISTRIBUTION

10-YEAR STORM 100-YEAR STORM
RAINFALL ACCUM. CUMULATIVE  RAINFALL ACCUM. CUMULATIVE
TIME DIST. DIST. RAINFALL DIST. DIST. RAINFALL
(MIN)  (%)* (%) (%) (%) (%)* (%)

5 2.0 2.0 0.0173 1.0 1.0 0.0087
10 3.7 5.7 0.0493 3.0 4.0 0.0346
15 8.2 13.9 0.1201 4.6 8.6 0.0744
20 15.0 28.9 0.2498 8.0 16.6 0.1436
25 25.0 53.9 0.4659 14.0 30.6 0.2647
30 12.0 65.9 0.5696 25.0 55.6 0.4810
35 5.6 71.5 0.6180 14.0 69.6 0.6021
40 4.3 75.8 0.6551 8.0 77.6 0.6713
45 3.8 79.6 0.6880 6.2 83.8 0.7249
50 3.2 82.8 0.7156 5.0 88.8 0.7682
55 3.2 86.0 0.7433 4.0 92.8 0.8028
60 3.2 89.2 0.7710 4.0 96.8 0.8374
65 3.2 92.4 0.7986 4.0 100.8 0.8720
70 3.2 95.6 0.8263 2.0 102.8 0.8893
75 3.2 98.8 0.8539 2.0 104.8 0.9066
80 2.5 101.3 0.8755 1.2 106.0 0.9170
85 1.9 103.2 0.8920 1.2 107.2 0.9273
30 19 105.1 0.5084 1.2 108.4 0.8377
95 1.9 107.0 0.9248 1.2 109.6 0.9481

100 1.9 108.9 0.8412 1.2 110.8 0.9585

105 1.9 110.8 0.9576 1.2 112.0 0.9689

110 1.9 112.7 0.9741 1.2 113.2 0.9792

115 1.7 114.4 0.0888 1.2 114.4 0.9896

120 13 115.7 1.0000 1.2 115.6 1.0000
115.7 115.6

* % OF 1-HOUR RAINFALL
D. Land Use

Existing land uses in the Windmill Guich drainage basin were determined by examining current
development plans supplemented with field reconnaissance. Currently most of the development is
occurring in the western and southern portion of the basin with the eastern and northern areas
remaining in their natural state or currently being developed as airport land. Presently, only about
15% of the basin is fully developed.

Proposed land use for the area was determined through examination of current development plans
and through discussions with El Paso County Planning Department officials and City of Colorado
Springs officials. The properties currently owned by the City of Colorado Springs were assumed to
be developed into airport uses which included commercial/business developments in addition to
runway and open space. All other undeveloped areas were assumed to be fully developed using
projected densities. The land use map is a composite of this land use information. There is not a
time frame or date associated with this ultimate projected land use.
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E. Soil Characteristics

The soils information contained in this report is derived from the "Soil Survey of El Paso County
Area, Colorado", published by the USDA Soil Conservation Service in 1881. Of the twelve soils
classifications found within the Windmill Gulch drainage basin, eleven belong to hydrologic soil
group B, and one belongs to hydrologic soil group A (see the Soils Map for location). The following
is a table of the soils located within the basin:

TABLE 2
SOILS CLASSIFICATIONS
S.C.S. Soils Hydrologic
Map Number Soil Classification Soil Group
3 Ascalon sandy loam B
8 Blakeland loamy sand A
10 Blendon sandy loam B
11/12 Bresser sandy loam B
30 Fort Collins loam B
39 Keith silt loam B
86 Stoneham sandy loam B
95 Truckton loamy sand B
96/97 Truckton sandy loam B
108 Wiley silt loam B

Although eleven of the twelve soil types are within the hydrologic soil group B, most of the area of
the basin falls within the hydrologic soil group A. As specified by the Drainage Criteria Manual,
hydrologic soil group B soils were used where overlot grading has, or is anticipated to occur. All
soils south of Bradley Road were assumed to be hydrologic soil group B due to the overlot grading
which has occurred in that area.

F. Curve Numbers

Curve numbers (CN’s) were determined for the basin by utilizing soils and land use information
described in previous sections. Curve numbers for existing conditions were developed by
examining existing development densities for developing properties. Curve numbers for the
undeveloped portions of the basin were developed based on existing rangeland conditions.
According to the El Paso County office of the Soil Conservation Service, most of the range land in
the basin is in fair to poor condition.

11
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TABLE B
CURVE MUMBER (CNY EXTSTING CONDITIONS
Basin Basin Basin Basin Basin 1-2 DU/Ac 3-4 DU/Ac 4-5 DU/Ac )6 DU/Ac Multi-Family Industrial Coapercial Airport School Open Space Basin
No. Area Area Goil A Soil B CN=70 CN=75 CN=78  CN=85 CN=87 £N=88 [N=92 [N=90 CN=83  N=b0/74 CN Ave
{Ac)  {SqMi)  (Ac)  {Ac) (Rc) {Ac) {&c) {Be) (Ac) (Ac) (Ac) {Ac) (Ac) (Ac)

1 27,60 0.0431 27,60 27.40 78.00

7 98.88 0.1545 98.88 98.88 18.00

3 54,09 0.0845 54.09 54,09 78.00

4 53,68 0,0839 53,48 29,61 24,07 80.24

& 54,03 0.0844 54.03 48,53 55  77.59

8 53.85 0.084) 53.85 37.05 8.90 7.90  78.24
10 55,21 0.0843 55,21 33.69 21,52 88,93
11 20.64 0.0323 20,64 20,44 92.00
12 6526 0.1029 85.26 29,42 35.84 84.10
14 43,41 0.0678 28.90 14,51 43,41 b4.68
16 41,40 0.0647 41,40 8,40 74,00
18 £9.75 0.1090 69.75 63.55 6.20 76,51
20 28,84 0.0451 28,84 12,90 11,40 4,54 §2.42
22 92,83 0.1450 92,83 29.63 63.20 18,47
24 91,39 0.1428 26,25 45,14 91,39 49.98
25 32,02 0.0500 32.02 32,02 60,00
26 69.85 0.1091 5,28 64,57 49,85  72.94
27 22.42 0.0350 22,42 22,42 40,00
28 6B,90 0.1077 11,58 57.32 68.90 71.45
30 B8.63 0.1385 20.90 67.73 BE.63  70.70
32 52,90 0.0827 26.50 26.40 7.42 4548 69,35
33 51,95 0.0812 51.95 20,66 .29 18,37
40,70 0.063b 40.70 50.70 75,00
36 63.34 0.0990 63.34 £3.34  60.00
38 56,56 0.0BB4 56.00 0.5 Sh.56 60,14
39 27.40 0.0428 27.%0 15.25 9.45 7420
8 90,38 0.1412 11.9 78.42 3.41 77.18 10.09  74.51
42 53,98 0.0843 20.23 33.75  29.40 2.3 9.4
84 13,53 0.0211 13.53 13.55 50,00
8 58,77 0.0918 44.56 14.21 38,77 63,39
48 54,32 0.0849 18,65 35,47 54,32 69.19
S0 132,71 0.2074 124,25 11.46 132,710 .2
52 48,37 0.0756 47.70  0.67 48,37 60.19
5¢ 74,77 0.1168 51.57 23.20  30.55 4,51 39,61 67,31
5 94,58 0.1478 82,38 12,20 94,58 61,81
S8 40,40 0.0631 40,40 40.40 60,00
50 53.42 0.0835 53.42 53.42 60,00
62 185.6B 0.2276 145.48 145,68 60.00
64 119,67 0.1870 119.47 119.67  60.00
66 47.13 0.073% 47.13 47,13 60,00
b8 174,89 0.2733 174.89 174,89 40.00
70 100.99 0.1578 B87.46 13.53 100,99 61.88
72 628.43 0.9819 417.98 210,45 628.43 4469



91

TABLE 4

CURVE NUMBER (LN) FUTURE CONDITIDNS

Basin Basin Basin Basin BRasin 1-2 DU/Ac 3-4 DU/Ac 4-5 DU/Ac 6 DU/Ac Multi-Family Industrial Commercial firport School Open Space Basin
No. frea Area Seil A Soil B [N=70 CN=75 CN=78 CN=83 CN=87 CN=88 CN=92 [N=90 [N=83  CN=b60/74 CN Ave
(Ac)  (SgMi)  (Ac) (Ac) {Ac) (Ac) (Ac) {Ac) (Ac) (Ac) (Ac) {Ac) {Ac) (Ac)
i 27.60 0,0431 27.60 27.60 78.00
2 98.88 0.1545 98,88 98.88 78.00
I 54.09 0.0845 54,09 54.09 78.00
4  53.48 0.0839 53.68 29.61 24,07 80,24
6 54,03 0,0844 94,03 48,53 5.90 77,59
g 53.85 0,084 53.85 37,05 8.90 1.90 78.24
g 33.29 0.0520 33.2% 16.07 17.22 B1.62
10 55.21 10,0883 55.21 33.49 21,52 88.95
11 20.64 0.0323 20,64 20.564 92.00
12 &5.26 10,1020 . b5.2b 29.42 35.84 B4.10
14 43,41 0.0679 7.4 35.95 35.93 7.4b 82.70
16 41,40 0.0647 4140 17.02 ~ 24.38 89,94
18 62,45 0,0976 62.45 59.48 2.97 75.84
20 34,14 0,0533 34.14 14.97 11.40 1.77 82.88
27 92,83 0.1450 92.83 8.8 83.97 86.76
26 91,39 0.1428 14.23 77.16 77.14 14,23 88.86
25 32,02 0.0500 5.92 26.10 26.10 5.92 Be.19
26 69.85 0,1091 49.85 49.85 92.00
27 22,42 0.0350 22.42 22.42 92.00
28 68,90 0.1077 68.90 £8.90 99,00
30 8B.63 0.1383 B88.63 88.63 90,00
32 52,90 0,0827 5,39 47.%1 40,09 7.42 5.39 83.45
33 51.9% 0,0812 51.95 51,95 85,00
34 42,70 0.0647 42,70 42,70 75.00
3o 53,34 0.0990 11.53 51.81 51.81 11,33 89.24
38 56.56 0.0884 96,56 54.56 90.00
39 27.40 0,08428 6.84 20.56 9.3 15.25 6.84 80,27
40 90,38 0.1412 10,09 80.29 3. 77.18 10.09 74,54
42 53.98 0.0843 33.98 29,60 24.38 78.13
4 13,53 0.0211 0.43 13.10 13.10 0.43 91.41
46 98,77 0.0918 58.77 58.77 90.00
48 54,32 0.0849 54,32 54,32 90.00
50 132,71 0.2074 132.14 132,11 90.00
52 48.37 0.0736 48,37 48.37 90.00
54 74,77 0.1168 9.72 65.05 30,55 §.81 29.89 9.72 79.39
56 94,58 0,1478 94,58 94.58 88.00
38 40,40 0,063t 40.40 40.40 88,00
b0 53.42 0,0835 53.42 53.42 88.00
62 145,68 0.2276 145.68 145,68 90.00
4 119.67 10,1870 119.67 119.67 90.00
b 47.13 0.0738 47.13 47.13 90,00
8 174,89 0.2733 174.89 174.89 90.00
70 100.99 0,1578 100,99 100,99 90.00
72 628.43 0.9819 £28.43 628.43 90.00



TABLE 5

SUMMARY OF DISCHARGES - SUBBASIN

Existing Conditions Future Conditions
Peak Flows (CFS) Peak Flows (CFS)
Subbasin 24-Hour 2-Hour 24-Hour 2-Hour
No. 100-Yr  10-Yr 100-Yr  10-Yr 100-Yr  10-Yr 100-Yr 10-Yr

1 85 40 95 50 85 40 95 50

2 300 145 325 180 300 145 325 180

3 170 80 180 100 170 80 190 100

4 180 90 190 110 180 90 190 110

6 160 80 175 95 160 80 175 95

8 160 80 175 95 160 80 175 95

9 115 60 125 70
10 260 155 285 190 260 155 285 190
11 105 65 110 75 105 65 110 75
12 250 140 255 160 250 140 255 160
14 40 10 60 25 150 80 155 90
16 65 30 75 35 190 110 200 130
18 175 80 185 95 155 70 165 85
20 95 50 95 55
22 175 80 190 95 -—- e
24 135 50 160 75 405 235 430 275
25 30 5 45 15 150 85 165 110
26 120 50 135 65 340 205 350 235
27 25 5 30 10 110 65 115 75
28 110 45 130 60 315 185 325 210
30 115 45 145 65 390 230 385 250
32 85 30 105 45 175 90 175 100
33 160 80 175 95 205 110 225 130
34 105 45 115 60 110 50 120 65
36 40 10 65 25 220 125 210 125
38 40 10 65 25 275 165 295 200
39 70 30 80 40 100 50 120 70
40 175 75 195 95 195 85 215 105
42 65 25 85 40 165 80 180 100
44 15 5 20 10 70 40 70 50
46 65 20 85 35
48 65 25 85 40
50 105 25 165 60
52 30 5 50 20
54 90 30 115 50 240 120 255 145
56 85 20 125 45 415 240 450 285
58 25 5 45 15 175 100 185 115
60 40 10 65 25 220 125 225 140

62 90 20 155 60 - - - -



TABLE 6

SUMMARY OF DISCHARGES-DESIGN POINTS

Existing Conditions Future Conditions
Peak Flows (CFS) Peak Flows (CFS)
Design 24-Hour 2-Hour 24-Hour 2-Hour
Point 100-Yr 10-Yr 100-Yr 10-Yr 100-Yr 10-Yr 100-Yr 10-Yr
A 1160 545 1230 750 1305 635 1240 750
B 835 365 1190 705 935 535 1020 705
C 1145 535 1405 790 1600 840 1535 870
D 925 405 1365 745 1165 675 1140 700
E 935 300 1535 695 1220 610 1180 660
F 80 50 100 65 435 195 475 245
G 830 230 1375 590 570 365 555 410
H 615 140 1045 420 1540 770 1425 745
| 205 75 255 115 705 395 720 415
J 230 60 345 135 150 110 130 110
K 515 115 825 310 495 285 445 295
L 230 50 370 135 780 440 770 475
M 370 165 375 190
Existing Conditions Future Conditions
Peak Flows (CFS) Peak Flows (CFS)
Structure 24-Hour 2-Hour 24-Hour 2-Hour
Number 100-Yr 10-Yr 100-Yr 10-Yr 100-Yr 10-Yr 100-Yr 10-Yr
1 835 365 1190 705 935 535 1020 705
2 835 365 1190 705 935 535 1020 705
3 815 330 1170 675 885 525 980 670
4 815 330 1170 675 885 525 980 670
5 890 300 1315 685 915 530 885 615
6 225 45 375 135 240 165 230 165
7 150 65 195 95 250 155 230 150
8 20 5 35 15 150 90 160 110
9 5 10 5 40 25 45 30
10 15 5 20 5 85 50 90 60
11 230 60 345 135 150 110 130 110
12 50 50 50 50 435 195 475 245
13 50 50 50 50 485 250 490 270
14 50 50 50 50 205 115 210 130

NOTE: Future condition flows incorporate detention facilities as depicted on the preliminary
design drawings.



Curve numbers for developed conditions were calculated

based on the projected land use information found on the Land Use Map. The curve number for
the airport was derived from the Colorado Springs Municipal Airport Master Drainage Study by
Greiner, Inc., and represents a composite of land uses.

IV. HYDRAULIC DESIGN EVALUATION

A. Existing Drainageway Evaluation

As outlined in the Major Drainageway and Facilities section, most of the major drainageways within
the Windmill Guich drainage basin are natural, unimproved channels, except in the southern one-
third of the basin. In the upper reaches of the basin, the channels are typically wide, grassed
swales with little or no signs of erosion. The only channel exhibiting notable evidence of erosion is
a tributary channel draining a portion of land within the City of Colorado Springs east of Powers
Boulevard, about 2,000 feet south of Drennan Road. Even in this channel, minor erosion is evident
only along the lower portion of the channel reach.

The existing capacities of major channel reaches within the basin were estimated using normal
depth flow analysis. An evaluation chart was developed to summarize existing conditions for the
major channel within the basin. The following is a list of abbreviations used in the chart:

D.P. A - Design Point A as shown on the Basin Discharge Map

b - Channel bottom width

z - The reciprocal of the channel side slope (i.e. 2H to 1V slope, z=2)
Q, - Peak stormwater flow for a 100-year storm

S - Channel slope

D, - Normal flow depth

v, - Velocity in the channel for normal flow depth

L - Length of the channel

The evaluation chart is based on existing channel conditions as observed in the field. Velocities
within the wetland areas were determined using an n=0.045, based on the possible long term
changes within the wetlands. Peak flows were determined using the results of the Hydrologic
Evaluation. The 2-hour 100-year storm was used for the existing condition evaluation since it
produced the highest runoff peaks at most design points.

B. Existing Structure Evaluation

Only the existing structures which transport flows out of major subbasins have been examined in
this report. These structures vary from a 36" CMP to a double 9’ x 7' RCB. The culverts were
analyzed using the guidelines presented in the City/County Drainage Criteria Manual. An allowable
headwater of 6" below the edge of pavement was utilized to calculate maximum culvert capacities.
The existing capacities of these structures were estimated using primarily inlet control analysis.

The analysis revealed that a portion of the existing structures throughout the basin are unable to

effectively handle the existing 100-year, 2-hour storm without overflowing the roadways. An
existing structure evaluation chart was developed to summarize these findings.
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TABLE 7
MAJOR DRAINAGEWAY EVALUATION CHART
EXISTING CONDITIONS

114

Qi S Dy Vo | L
CHANNEL LOCATION CHANNEL DESCRIPTION (CFS) (%) (Ft) | (Ft) { (Ft)
Main Channel .
Fountain Creek to Security Blvd. 144" CMP, n=0.027 1230* 0.82 10.5 11.8 | 1200
(D.P. A)
Security Blvd. (D.P. A) TO 200" S. 144" CMP, n=0.027 1230* 1.39 8.2 15.0 | 1220
of Grand Blvd. 120" CMP, n=0.027 1190* 2.54 7.7 18.4 400
200" S. of Grand Blvd. to Grand Concrete channel, b=20 ft, z=0, 1190 0.19 52 114 190
Blvd. (D.P. B) n=0.013
Grand Blvd. (D.P. B) to Detention Concrete channel, b=8 ft, z=1, 1170 148 39 252 | 2100
Basin #5 (D.P. C) ' n=0.013
Detention Basin #5 (D.P. C) to Grassed bottom trickle channel, 1365 0.5 2.7 31 1400
Wageman Dr. (D.P. D) =29 ft, 2=50, n=0.045
Wageman Dr. (D.P. D) to Bradley 120" CMP, n=0.027 1315 1.59 100 | 168 | 1350
Rd. (D.P. E)
Bradley Rd. (D.P. E) to D.P. G) Wide grassed swale, b=50 ft, z=10, 1375 1.0 3.1 56 1250
n=0.045
(D.P. G) to Canal #4 (D.P. H) Wide grassed swale, b=50 ft, z=10, 1045 1.1 26 | 54| 1250
n=0.045
Canal #4 (D.P. H) to Powers Blvd. Grassed swale, b=50 ft, z=10, 825 0.86 24 4.6 3400
Tributary D.P. K) n=0.045
(D.P. K) to Drennan Rd. (D.P. L) Grassed swale, b=30 ft, z=10, 370 1.93 1.6 5.1 2380

* Entrance to this storm sewer system has only 1045 cfs capacity before overflow begins.

n=0.045



EXISTING STRUCTURE EVALUATION CHART

TABLE 8

MAX EXIST
STRUC. SUBBASIN SIZE /DESCRIPTION LOCATION CAPACITY| Qi REMARKS
NO. NO. (CFs) (CFS)
1 2 120" CMP Drop Inlet 190" S. of Grand Blvd. 1045 1190 Inadequate
Structure
2 2 Dbl. 9 X 7" RC Grand Blvd. 1350 1190 Adequate
Box Culvert
3 4 18" X 4’ RC Box Culvert Aspen Dr./Hackberry Dr. 540 1170 Inadequate
4 Dbl. 8 X 6’ RC Box Culvert Out of detention pond 2715 1170 Adequate
w/conc. weir
5 10/12 Dbl. 10" X 6" RC Box Culvert Bradley Road 1640 1315 Adequate
6 56 43" X 27" CMPA Drennen Road 35 375 Inadequate
7 28 Dbl. 8 X 3" RC Box Culvert Powers Blvd., Approx 5800 ft 320 195 Adequate
S. of Drennen Road
8 38 60" CMP Powers Blvd., Approx 4250 ft 145 35 Adequate
S. of Drennen Road
9 38 36" CMP Powers Blvd., Approx 3750 ft 45 10 Adequate
S. of Drennen Road
10 38 42" CMP Powers Blvd., Approx 3150 ft 65 20 Adequate
S. of Drennen Road
11 46/50 Dbl. 8’ X 6’ RC Box Culvert Powers Blvd., Approx 2000 ft 800 345 Adequate
S. of Drennen Road
12 14 10 X 6" RC Box Culvert Canal #4 under Bradley Road 490 520* Canal System
Inadequate
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TABLE 8 (Cont.)
EXISTING STRUCTURE EVALUATION CHART

MAX EXIST
STRUC. [SUBBASIN SIZE /DESCRIPTION LOCATION CAPACITY Qi REMARKS
NO. NO. (CFS) (CFs)
13 16 10" X 6’ RC Box Culvert Canal #4 under Marabou Way 530 515* Canal System
Inadequate
14 16 Dbl. 8 X 4' RC Box Culvert Canal #4 under Alturas Drive 465 380* Canal System
Inadequate

* The existing 100-year peak discharge shown is based on Canal No. 4 diverting Subbassins 16, 18, 20, 22, 33 and 34 respectively from the Little Johnson and
Security Creek Basins. The actual existing capacity of Canal No. 4 is limited to 67 cfs adjudicated irrigation flow plus approximately 50 cfs storm runoff. Storm
runoff in excess of this approximately 50 cfs overflows Canal No. 4 at various locations between Marabou Way and Hancock Expressway, and continues through
the Little Johnson and Security Creek Basins under existing conditions. The existing structure is adequate for the actual total discharge that reaches it of 67 cfs
adjudicated irrigation flow plus the approximately 50 cfs storm runoff that is diverted from Subbasins 16, 18, 20, 22, 33 and 34 respectively.
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C. Environmental Inventory

Wetlands and other sensitive areas were identified during the course of this study, see the
Environmental Inventory exhibit. Since environmental concerns were identified as an integral part
of the design criteria, the development of regional detention and channel alternatives was
performed to lessen the impact of development on the environment. Detention basin locations
were evaluated not only for site constructability but also for their effect on wetlands and riparian
areas.

The areas shown on the Environmental Inventory exhibit were located based on information
provided by the U.S. Fish and Wildlife agency, from aerial photography and also from field
observations. The wetland locations shown on this map are general in nature and will require
future study and delineation at the time of construction plan development. The following definitions
were used to describe the different zones along the channel:

Agricultural Channel - irrigation channel

Backwater Wetland - expanded pond areas above obstructions
Herbaceous Wetland - marshes, pondmargins, cattails

Shrub Wetland - willow in and along channel (no tree overstory)

Wetland Swale - low lying grassy and weedy depressions along drainages
Cottonwood - fringe area

Wetland Margins - weedy vegetation, thistles

Grasslands - rangelands

XN A LN

The existing environmentally sensitive area begins approximately 1,200 feet south of Drennan
Road. At this point, the rangeland swale transitions into a riparian area with cottonwood trees and
a flowing channel fed by springs. The area can be described as a narrow strip of herbaceous
wetland surrounded by several groves of cottonwood trees. This type of vegetation extends for
about 2,000 feet. Below this area, another stretch of herbaceous wetland is encountered. This 800
feet section of the channel is divided by a 400 feet area of wetland swale with its low lying grasses.

The area adjacent to the man made dike, which was constructed to protect the borrow pit
operation, has developed into a wetland swale for a reach length of over 1,500 feet. The wetlands
in this reach quickly transition back into the rangeland grasses a short distance from the channel
bottom. At this point, the Windmill Guich channel is crossed by the Fountain Mutual Irrigation
Canal No. 4. The area just below the canal crossing has developed into a densely vegetated
herbaceous wetland, with cattails and willows covering a wide area of this channel reach. The
herbaceous wetland in this area is surrounded by wetland margins which are identifiable by weedy
vegetation and thistles. This type of condition continues for about 1,200 feet where it transitions
into a shrub wetland just upstream of a small quarter acre pond. A natural riparian area has
developed below this pond with cottonwood trees and willows within the channel limits.

The area just upstream of the Bradley Road culvert is a herbacious wetland with marsh grasses
growing within the natural stream flow. The area around the wetlands varies from a wetland margin
on the west side to a shrub wetland on the east side. These areas quickly transition back into the
native rangeland grasses once the terrain climbs above the existing water table. This occurs rather
quickly since the natural slopes leading into the channel are within the 5% - 7% range. The area
along the trickle channel within the existing detention pond south of Wageman Drive is also a
herbacious wetland.
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D. Floodplain Delineation

Hydraulic calculations were performed along the major flow routes to determine the extent of the
existing and future floodplains in the area. These water surface profiles and boundaries were
delineated using the U.S. Army Corps of Engineers HEC-2 Water Surface Profile computer
program. Channel cross section and length information was obtained from existing storm sewer
and channel construction plans for Fountain Valley Ranch prepared in 1985 and 1986 by RBD, Inc.
(provided by and returned to El Paso County), and from the aerial mapping done in conjunction
with this project as well as from mapping provided by EI Paso County. Channel roughness
coefficients were determined from aerial photographs and from field reconnaissance. The
floodplain maps are included in the Technical Addendum for this study, which is available for review
at the El Paso County Department of Public Works. The HEC-2 input and output are also included

in the Technical Addendum for this study.
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V. ALTERNATIVE DRAINAGE SYSTEMS

A. Alternative Development Policies

The policies for the development of alternative stormwater systems were compiled from a number
of sources, primarily the City/County Drainage Criteria Manual. In addition, an initial study
conference, held on July 8, 1988, was a source for specific recommendations from involved
agencies and individuals interested in the basin planning process. The following policies were
among those utilized in developing and evaluating alternative drainage systems:

A. Develop detention basin scenarios to reduce projected future flow to historic levels or below
prior to discharging into the Aspen Channel.

B. Address specific concerns of County officials, governmental agencies and interested
citizens.

C. Develop facilities compatible with projected land uses.

D. Compare conceptual construction and land acquisition cost estimates of the possible
alternatives.

E. Avoid significant environmental impacts, utilizing the following requirements set forth in the
Section 404(b)(1) guidelines, including:

1. Avoidance
2. Minimization
3. Mitigation

F. Incorporate nonstructural means of erosion protection where technically feasible.

Channel! alternatives were evaluated based on existing, as well as long term effects of several
factors:

-- Effect of long term drought on wetlands.

-- Effect of eliminating canal seepage on wetlands.

-- Effect of increase of base flows from sprinklers, etc.

-- Maintenance accessibility.

-- Probability of channel degradation due to channel slopes of one percent or greater.

Based on the examination of these factors, it was determined that a total "do nothing" approach
was not practical. Although current vegetation within the channel is very dense, climatic as well as
developmental changes could reduce the wetland vegetation to a narrow band, as existed a few
years ago. Should a large storm event occur at a time when the vegetation has receded, severe
erosion could take place in a short amount of time, damaging or even destroying the remaining
wetlands. The following wetland and riparian impact categories were established for the evaluation
of the possible alternatives:

Minimal 0-30%
Moderate 30-60%
Significant 60-100%

Based on the above mentioned criteria, a number of detention and channel improvement
alternatives were developed to mitigate the storm peaks for future development conditions. Those

26



alternatives are presented in this section. The size and outflow amounts from aiternative detention
areas were dependent on the amount of projected inflow and the location within the drainage basin.
In some cases it was necessary to reduce flows below historic levels based on existing outflow
constraints. Channel evaluations were, in general, not greatly affected by the detention basin
scenarios. For those few channels which were affected by detention alternatives, a cost and
channel description was added to the detention basin analysis. It should be noted that certain
design items were not included in the cost analysis but will be incorporated into the design of all
storm facilities in the area. One of the critical items will be the design and installation of energy
dissipation and sedimentation facilities wherever storm sewers discharge into natural channels. All
drop/grade controls will be selectively located in order to provide the optimum hydraulic results
while avoiding, wherever possible, or minimizing impacts to environmentally sensitive areas. The
24-hour 100-year storm was used for future improved conditions since it produced the highet runoft
peaks at most design points. For each alternative proposed improvements are summarized on
basin maps, and evaluations are summarized on an "alternative matrix", included in Appendix A.

B. Airport Property Improvements

Most of the Colorado Springs Municipal Airport improvement recommendations were obtained from
the "Colorado Springs Municipal Airport Master Drainage Study" by Greiner, Inc. This study
modeled all except the lower portion of the Airport property. For the purposes of this study, the
recommended facilities were utilized in the modeling of the basin with the resultant hydrograph
added into the Windmill Gulch routing.

In addition to the detention facilities recommended in the master drainage study, it was necessary
to add an additional 18.1 acre feet detention facility adjacent to Powers Boulevard approximately
5,700 feet south of Drennan Road. The addition of this facility will reduce the overall developed flow
from the property to the predevelopment levels. The alternative maps indicate two detention basins
on the Airport property. It should be noted that the one east of Powers Boulevard represents a
conceptual combination of the Greiner planned improvements, and the other one to the south, north
of Powers Boulevard represents this additional 18.1 acre feet facility. Each alternative was
evaluated using these proposed Airport detention basins.

C. Alternative 1

This alternative evaluates the detention facilities proposed by the 1985 Simons, Li & Associates
"Windmill Gulch Stormwater Management Plan”. In this alternative as well as all of the others, the
flows from the Colorado Springs Municipal Airport property are modeled as described above such
that there is no increase in flows from the historic conditions.

Under this alternative, future undetained flows would need to be conveyed under Drennan Road
through a new 11’ x 6' RCB and then transported to a proposed 85 acre feet detention facility. A
grass lined channel, 50 feet wide with 5 drop structures, would convey runoff from the planned RCB
to the planned detention pond.

The location of this detention facility (Pond No. 2) was chosen, in the original study, to intercept
flows from a channel which drains much of the Airport property. The runoff flows from the Airport
property have been reduced as described previously. From Pond No. 2, the flow continues south
for 5,700 feet through a 50 feet wide grass lined channel with 6 drop structures until it reaches a
detention facility at Bradley Road (Pond No. 4). This proposed 108 acre feet detention basin would
reduce the developed flows by over 50% prior to crossing under Bradiey Road and entering an
existing 144" storm sewer. This storm sewer transports the flows from Bradiey Road to an existing
71 acre feet detention facility (Pond No. 5).
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Beyond Pond No. 5, outfall improvements are in place. These improvements include an 8 feet
bottom, concrete lined channel which continues for about 2,300 feet until it enters a 120" storm
sewer. It is recommended that the transition from the channel to the storm sewer be reconstructed
to improve its hydraulic characteristics. However, the downstream system appears to function
adequately, although under pressure, from this point on to Fountain Creek.

This alternative, as presented in the Simons, Li & Associates report, would cause a significant
impact on the existing wetlands in the area. Implementation of this scheme would require the
mitigation of impacts to most of the wetland within the channel reach from Drennan Road to
Bradley Road.

The total cost for constructing these facilities is $1,800,000. This cost does not include any
improvements which may be required along the Fountain Mutual Irrigation Canal No. 4 since those
improvements and associated costs are relatively independent of the major drainageway
alternatives.

D. Alternative 2

Under this alternative, the flows from industrial land above Drennan Road are routed through a
proposed 20.7 acre feet detention facility upstream of Drennen Road to reduce the flow to historic
levels. This would decrease the required improvement of the Drennan Road crossing to a 60" RCP
culvert. From Drennan Road south for approximately 1,350 feet, the flows can be enclosed by a
60" RCP storm sewer, or can be contained within a riprap lined channel. At this point, the
character of the main channel changes from a rangeland swale to an environmentally significant
area. Due to the sensitive nature of this portion of the channel, about 2,200 feet should be left in
its natural state except for a meandering low flow channel and the addition of 2 grade control
structures and 3 drop structures to prevent stream degradation. Although this will eliminate some
additional land from development, it will help lower the overall basin costs, promote better water
quality within the basin, and avoid significant impact to existing wetlands. If the storm sewer is
used, an energy dissipator will be needed and a sedimentation basin should be designed upstream
of the sensitive areas.

Below this point and continuing for about 1,500 feet, a grass channel with 2 drop structures should
be constructed. This would extend the channel to a point adjacent to an existing gravel pit
operation. It is at this existing depression that a 78.8 acre feet side channel detention facility with
sedimentation provisions can be built. This type of facility would permit low flows to continue
through the existing channel while detaining higher peak flow. By utilizing the existing depression,
only about 130,000 cubic yards of earthwork will be required. In addition, environmentally
significant land will only be minimally disturbed. It is also possible to construct a diversionary
channel from southeast of this facility to detain developed flows from some of the commercially
zoned property in that area.

After leaving the proposed facility, the flow again enters another environmentally significant reach of
the channel, just downstream of the existing irrigation canal. Due to the existing channel character-
istics and reduced flows out of the detention facility, only minor improvements need be made in this
reach and therefore the natural channel can be used. In order to prevent future channel
degradation in this portion of the channel, 4 grade control structures should be constructed.

It is possible that the existing culvert under Bradley Road be extended and modified so that the
current outflow from the area is decreased by 30%. This would create a natural detention area of
21 .6 acre feet. The reduced flow will then cross under Bradley Road through the existing double
10’ x 6' RCB. It will then enter an existing 144" storm sewer which transports it to the existing
detention facility (Pond No. 5) as outlined in Alternative 1.
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The recommendations presented in this alternative attempt to avoid wetlands wherever feasible.
The placement of a porous low flow channel along the wetland fringe, with an invert elevation
approximately equal to the existing wetlands invert elevation so as not to contribute to dewatering,
will enhance rather than be detrimental to the wetlands. In addition, the strategically placed drop
structures will create backwater wetlands behind them while the grade control structures will
minimize the possibilities of degradation of the channel invert.

Although the above mentioned improvements will serve to protect and enhance the wetlands, it will
initially cause some minimal disturbance during construction. If the disturbed area within the
wetlands cannot be re-established in the same location, the possibility exists to mitigate them in the
proposed detention pond located in the abandoned gravel pit.

The remainder of the system is also the same as Alternative 1. The estimated cost for this
alternative is $1,347,000.

E. Alternative 3

This alternative contains many of the same conceptual detention facilities and channel improve-
ments as Alternative 2. However, in lieu of creating a natural detention basin at Bradley Road, the
existing Pond No. 5 would be enlarged by about 75%. The enlargement of the existing pond would
require the relocation of an existing sanitary trunk sewer in addition to redesign of a number of
residential lots in the area. The remainder of the system is the same as Alternative 2.

Since the channel recommendations for this alternative are the same as in Alternative 2, the
wetland impacts are also minimal.

The cost for constructing these facilities is $1,582,000.

F. Alternative 4

This alternative is also similar to Alternative 2. The same facilities are recommended except that a
detention facility and diversionary channel would not be placed in the gravel pit area. These
modifications to Alternative 2 would also necessitate upgrading the channel improvements from the
canal to Bradley Road. In order to accommodate the higher flows, it will be necessary to construct
a 50 feet wide grass channel with 5 drop structures prior to the Bradley Road crossing.

A detention facility would need to be constructed in the vicinity of Bradley Road, as in Alternative 2.
This detention facility would be about 90% larger than the natural detention proposed in Alternative
2. Additionally, existing Pond No. 5 would need to be enlarged by about 70% in order to lower the
developed peak flows adequately.

This alternative would impact the wetlands the same amount as alternatives 2 and 3 between
Drennan Road and the existing gravel pit area. However, south of this area the impacts would be
greatly increased due to the additional flows which would have to be protected against. Also, the
construction of a detention facility adjacent to Bradley Road would still cause disturbance to the
existing wetlands. Therefore, the overall impact to the wetlands area would be considered as
minimal.

An estimated cost of $1,742,000 will be needed in constructing these improvements.
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G. Canal No. 4 Alternatives

The Fountain Mutual Irrigation Company is a corporation which owns Canal No. 4, which flows
through the Windmill Guich basin. The canal which begins at Fountain Creek eventually winds its
way to the southern portion of El Paso County, servicing agricultural users along the way. From
the time the canal was originally constructed in the late 1800’s, until the present, it has intercepted
and diverted minor stormwater flows along its reach. The runoff quantities that the canal intercepts
are limited by the capacity of the canal and roadway crossings. Essentially, flows from only very
small storms are diverted while larger storms cause the canal to overtop and be breached in some
instances.

In the past, El Paso County and the Fountain Mutual Irrigation Company have allowed runoff tlows
from developments to be discharged directly into the canal system provided assurances were given
that the canal system and downstream properties would not be damaged or otherwise adversely
affected. This was the case when the construction of Clearview Estates, Pheasant Run and the
relocation of Bradley Road led to improvement of the existing canal system. As a result of an
agreement reached between the developer, the County, and the irrigation company; improvements
were made to the existing canal which included realignment, widening and placement of clay lining
within the new canal. In addition, an inverted syphon and overflow structure were planned at
Windmill Guich but never constructed.

Since these improvements were made, several problems have been identified, which need to be
addressed. These include:

1. The canal does not have capacity for major storm runoff, even in the reach already
improved.

2. Construction of facilities which will permit the canal to cross the Windmill Guich channel in
an acceptable manner has not been completed.

3. Control of sedimentation caused by erosion of overlot grading areas of the developments
must be addressed.

4. Responsibility for maintenance of any dual purpose facilities (i.e., storm water management
vs. irrigation requirements) should be resolved.

The canal alternatives are separated into two sections: the Bradley Road Canal Reach and the
Windmill Gulch Crossing. These will be addressed as independent issues.

Bradley Road Canal Reach

The limits of this reach are from the Hancock Expressway crossing to the location where the canal
turns north from Bradley Road about 2,100 feet east of the Marabou Way crossing. Improvement
of the canal cross-section and lining was investigated, but found to be hydraulically unfeasible due
to the limited depth and slope available for the canal. The only feasible alternative identified is to
construct a storm sewer trunkline adjacent to the canal and Bradiey Road from the Cantrell Drive
and Bradley Road intersection to the Windmill Gulch crossing of Bradley Road. This storm sewer
trunkline would pick up runoff from the subbasins of Windmill Guich that currently overflow the
canal. The estimated construction cost of the portion of this storm sewer trunkline that is addressed
in the drainage basin fee calculation is $1,080,000.
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Windmill Gulch Canal Crossing

The current canal crossing occurs approximately 2,400 feet north of Bradley Road and has no
provision for stormwater to cross the canal. The initial crossing alternative was to construct a 54"
inverted syphon at Bradley Road. In conjunction with the syphon, an overflow structure will also
need to be constructed to separate the stormwater and transport it to the Windmill Gulch channel.
The estimated cost for this alternative is $230,000.

The second alternative would leave the canal in its existing location, although some type of
overflow structure would need to be built to remove any stormwater and transport it to the Windmill
Gulch channel. The crossing of the Windmill Guich channel would be accomplished by constructing
an aerial crossing by enclosing the canal in a 60" pipe and placing it on piers. The channel under
the crossing should be riprap lined to protect against erosion. The cost of this facility would be
approximately $140,000.

The third alternative would require the construction of an aerial crossing just upstream of Bradley
Road. Although the same size pipe would be needed, it would have to be built about 20 feet above
Bradley Road in order to maintain gravity flow. The cost of this alternative is over $500,000.

The fourth alternative evaluated is a 4’ x 4° RCB culvert under the canal for the Windmill Guich
channel at the existing crossing location. Concrete lining would be provided for the canal over the
culvert crossing. The construction cost for this alternative is estimated to be about $85,000.

H. Summary of Alternatives

Evaluation of the alternatives was based on a number of factors including:

Environmental Impacts

Impacts on Existing Facilities
Impacts on Existing Utilities
Constructability

Land Uses

Construction Costs

Land Acquisition Costs

Operations and Maintenance Costs

ONOONA LN

Based on the above factors and additional considerations, Alternative 2 appears to be the most
prudent choice. The combination of avoidance of wetland areas where possible, minimal
disturbance in significant areas, and mitigation where disturbance could not be avoided generate a
scheme which will benefit the entire basin.

The recommended improvements to the Canal No. 4 reach include the construction of a storm
sewer adjacent to Canal No. 4 and Bradley Road. This system would cross Canal No. 4 and
discharge directly into Windmill Guich north of Bradley Road. The Windmill Guich/Canal No. 4
crossing improvement recommended is as discussed in the fourth alternative. This improvement,
which allows flows in Windmill Gulch to pass under Canal No. 4, limits the impact to Canal No. 4,
minimizes wetland impact, and is most cost effective.
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VI. PRELIMINARY DESIGN

A. General

Based on the results of the alternatives evaluation and comments from the public meetings and the
County, the concepts from the chosen alternative were developed into preliminary designs. Each
major system in the Windmill Gulch drainage basin is delineated on the preliminary plans contained
in Appendix B with the associated costs for the facilities included in a summary table in the
Economic Analysis section.

Although specific types of erosion protection and drop structures are delineated on the preliminary
plans, that does not preclude the use of other design materials or design schemes that will serve
the intended purpose as well as or better than those presented herein both hydraulically and
environmentally. The designs presented in this study represent one method of stabilizing the
channel. Other methods of stabilization are permitted as long as they meet with the approval of the
El Paso County Department of Public Works and other affected agencies. It must also be noted,
however, that any additional costs for an alternate protection system, above those costs listed in
this study, must be borne solely by the individual developing the channel. Also it should be noted
that any significant change in materials or design schemes may require additional coordination and
review time to the L.O.P. approval process.

As mentioned in the Alternative Drainage System section, wetland and riparian areas will be
preserved throughout the basin. In those areas where some disturbance occurs, the disturbed
areas shall be restored as closely as possible to their natural state. In areas where wetlands
cannot be restored in the exact location, such as where riprap is placed below drops, they shall be
mitigated in locations within the same stream reach. In order to prevent unnecessary disturbance
to the area, drop structures should be constructed prior to the placement of the low flow channels.

As stated previously, the recommendations presented in the Colorado Springs Municipal Airport
Master Drainage Study by Greiner, Inc. have been utilized as the summary document for those
airport improvements. No specific costs or recommendations have been delineated in the
Preliminary Design section. It is imperative therefore that the detention and culvert improvements
be in place prior to the development of the property. Currently, some flows from the existing airport
property are flowing west across Powers Boulevard at Drennen Road. These flows will need to be
redirected south across Drennan Road and into a detention facility as depicted on the master plan
before actual development takes place on the site.

B. Fountain Creek QOutfall to Bradley Road

This reach of the drainage system is presented on Sheet Nos. 1 and 2 of the preliminary design
plan/profile sheets. The existing Windmill Gulch outfall consists of a 144" corrugated metal storm
sewer which discharges into Fountain Creek. The storm sewer outlet currently sits approximately 3
feet above the Fountain Creek water surface. Most of the riprap which was placed when the storm
sewer was constructed has been eroded out leaving behind a 3-4 feet deep scour hole. An
armored scour hole using 36"-48" riprap should be constructed at the site of the existing scour hole.

The storm sewer system continues across U.S. Highway 85/87, the AT&SF Railroad and Security
Boulevard. It then travels up Crawford Avenue to Libby Court where the pipe size decreases from
144" to 120", and turns 90 degrees. Although the bend occurs within a small manhole, rather than
a junction chamber, the small decrease in junction loss gained by enlarging the junction does not
warrant reconstruction of the junction. The storm sewer then continues for another 350 feet where
the concrete Aspen Channel enters the storm sewer. The existing drop inlet should be
reconstructed to improve the hydraulic characteristics of the storm sewer entrance. The proposed
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inlet structure should be modeled to more accurately design the hydraulic performance of the
structure. In conjunction with the drop inlet redesign, the entrance channel should also be
reconstructed to provide a smoother transition into the 120" storm sewer. Included in the entrance
channel rework would be the iowering of the channel downstream of Grand Boulevard and the
elimination of the stilling basin upstream of Grand Boulevard. By performing a hydraulic model
study of the drop inlet, a more accurate capacity rating can be developed. In addition, refinements
to the structure design can result in construction cost savings.

The existing concrete lined Aspen Channel, which extends from Grand Boulevard to the existing
detention pond, has an 8 feet wide bottom with 1:1 side slopes. Hydraulic calculations, performed
using the HEC-2 water surface program, show that the existing channel will not handle the existing
100-year flow of 1,190 cfs. However, once the detention ponds are in place upstream, the
projected 100-year flows will decrease to a level of 935 cfs, which can be contained within the
existing channel.

The existing 18’ x 4° RCB culvert crossing of Hackberry Drive/Aspen Drive is also undersized. An
additional 10’ x 4' RCB barrel must be constructed to provide adequate capacity for the future
condition peak 100-year discharge of 885 cfs. New transitions of the concrete lining of the Aspen
Channel will be required both downstream and upstream of this enlarged culvert crossing.
Alternative design options, including channel modifications and additional upstream detention may
be considered during final design.

Proceeding upstream, Detention Pond No. 5 appears to be functioning adequately except for some
concerns about maintenance of the low flow channel and other minor construction deficiencies.
The construction of meandering porous boulder low flow channels through the detention facility
should alleviate the maintenance concerns, while still providing an environmentally sensitive design.
Also, in order to intercept flows from Subbasin No. 9, approximately 800 feet of 48" RCP will be
needed to direct the flows into the detention pond. The 48" RCP is considered an initial system by
El Paso County.

Between the detention facility inlet and Bradley Road, a 144" corrugated metal storm sewer is in
place. This system is connected to the double 10’ x €’ reinforced concrete box culvert under
Bradley Road through a large junction chamber. The hydraulic losses at the junction chamber
reduce the capacity of the box culvert, however, the ponding upstream of Bradley Road is a foot
below the road prior to any future detention upstream. No improvements are proposed in this
section of the channel reach.

C. Bradley Road to Canal No. 4

This portion of the drainage system is located on Sheet No. 2 of the preliminary design plan/profile
sheets. Beginning at Bradley Road, the existing double 10’ x 6 culvert should be extended an
additional 15 feet in order to construct an embankment beyond the Bradley Road right-of-way. In
order to further restrict the future flows and thereby increase the detention capacity of the facility
without significantly disturbing the existing environmentally sensitive area, a 10’ x 5’ drop inlet, 7.6
feet deep, should be built on the west barrel of the culvert. The area west of the drop inlet should
be excavated to provide for a sedimentation basin for the Bradley Road ditch flows as well as the
Canal No. 4 overilow channel.

in order to prevent stream degradation and preserve an existing wetlands pond, a drop structure

should be built at the site of an existing embankment (Station 91+20) to protect against failure
during a 100-year event.
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Proceeding upstream from the existing pond, several grade control structures should be
strategically placed along the stream reach to the existing canal crossing location to protect the
channel bottom from severe erosion. The three proposed grade control structures can be
constructed with little disturbance to the surrounding vegetation.

It is estimated that work in this reach will cause the following amount of disturbance:

TOTAL AREA OF AREA OF AREA OF
ZONE AREA DISTURBANCE REPLANTING NET LOSS
#2 - Backwater Wetland 0.27 Ac. 0.27 Ac. 0.27 Ac.
#3 - Herbaceous Wetland 1.52 Ac. 0.29 Ac. 0.25 Ac. 0.04 Ac.
#4 - Shrub Wetland 0.33 Ac. 0.08 Ac. 0.04 Ac. 0.04 Ac.
#5 - Wetland Swale - - ---
#6 - Cottonwood 0.50 Ac. 0.34 Ac. 0.34 Ac. ---
#7 - Wetland Margins 1.54 Ac. 0.09 Ac. 0.08 Ac. —
Total 4.16 Ac. 1.07 Ac. 0.99 Ac. 0.08 Ac.

D. Canal No. 4 to Drennan Road Detention Pond

This channel reach is presented on Sheet Nos. 2 and 3 of the preliminary design plan/profile
sheets. The current Fountain Mutual lrrigation Company Canal No. 4 crossing does not allow the
windmill Gulch flows to cross. In order to provide an adequate opening for Windmill Guich flows to
pass under the canal, a 4’ x 4’ reinforced concrete box culvert with a slope-tapered inlet will be
provided. The proposed 60" RCP outlet of Detention Pond No. 3 will discharge through an energy
dissipator structure at the same location as the outfall of the culvert under Canal No. 4. Riprap
erosion protection will be placed at these outfalls. Concrete lining of Canal No. 4 will be provided
over these conduits. Since only a portion of the 100-year flow, limited to 185 cfs, will bypass
Detention Pond No. 3 and continue in the existing channel to the canal crossing, the existing
natural grass lining will be adequate for this channel reach.

At the pond entrance, most of the storm flows will be diverted from the existing channel due to a
control weir placed within the existing channel. The existing channel section should be restricted by
placing a concrete weir with an 8 foot long opening in the channel causing the majority of the flow
to be diverted into the detention facility which is to be built at the site of an abandoned gravel pit.

A riprap lined entrance weir into the detention facility should be elevated 2 feet above the existing
channel to keep normal channel low flows from entering the facility. A sedimentation basin should
be constructed immediately downstream of the entrance weir into the detention pond to prevent
damage to the spillway embankment and pond bottom. A porous boulder low flow channe! should
be constructed through the remainder of the detention facility to facilitate adequate maintenance of
the facility. This facility will require approximately 160,000 CY of excavation over the 15.2 acre site,
and provide 78.8 acre feet of storage during the 100-year discharge to reduce the peak flow from
1,540 cfs to 315 cis.

From the detention facility entrance upstream for approximately 1,140 LF, a grass channel with a
riprap lined low flow channel should be constructed to handle the 100-year flow of 1,150 cfs. At the
upstream end of this channel reach, a grade control structure should be placed to stabilize the
channel invert.
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Beginning at the grade control structure and continuing upstream, a meandering porous boulder low
flow channel should be constructed to divert the anticipated nuisance flows (i.e., sprinkler
overspray, etc.) and keep this increased base flow from damaging the existing wetlands. The low
flow channel, as shown on the preliminary plan/profile Sheet No. 3, can be strategically located
such that it does not encroach on the herbaceous wetlands but instead skirts the fringe of the main
wetlands with an invert which is approximately at the same elevation of the wetlands. The total
length of the low flow channel is approximately 2,500 feet.

As the low flow channel meanders through the channel reach, it should connect back into the main
channel at the proposed drop structure and grade control structure locations. As in the previous
channel reach, the drops and grade control structures are placed to control channel degradation
while enhancing and encouraging the further development of wetlands behind the structures. A
total of three drop structures and five grade control structures are proposed within this reach.

Just upstream of the last grade control structure, at station 157+00, a combined energy
dissipator/sedimentation basin should be constructed to transition the storm tiows from the
proposed riprap channel into the downstream wetlands. The riprap channel will transport the storm
flows from the proposed 84" RCP detention pond outlet to the existing wetlands area. Due to the
existing steep channel slope of 1.9%, a riprap channel is needed to prevent severe erosion from
occurring. With a bottom width of 8 feet and 2.5:1 side slopes, the riprap would only have to
extend up approximately 2.5 feet at which point a milder 6:1 grassed side slope area could be used
for the freeboard area. This riprap channel is proposed in an area which currently contains no
riparian or wetland areas and would be better suited for the proposed commercial land uses in the
area, yet still maximize aesthetics.

An 84" RCP outlet is proposed to transport flows out of the Detention Pond No. 2 which is
proposed to be built just north of Drennan Road. The proposed 20.7 acre feet facility will reduce
the 100-year peak flow from 780 cfs to 240 cfs. A 10’ x 10’ drop inlet with a 5 feet diameter orifice
plate should be constructed upstream of the Drennan Road right-of-way. The orifice plate will
restrict the pond outflow while the inlet grate will be utilized as an emergency spillway with the 84"
RCP outlet sized to accommodate most of the storm peak should the orifice plate area become
clogged. Construction of the detention facility will require approximately 180,000 CY of excavation.

It is estimated that this alternative will cause the following amount of disturbance:

TOTAL AREA OF AREA OF AREA OF
ZONE AREA DISTURBANCE REPLANTING NET LOSS
#2 - Backwater Wetland ---
#3 - Herbaceous Wetland 3.25 Ac. 0.76 Ac. 0.38 Ac. 0.38 Ac.
#4 - Shrub Wetland
#5 - Wetland Swale 2.71 Ac. 1.29 Ac. 0.60 Ac. 0.69 Ac.
#6 - Cottonwood 3.90 Ac. 0.75 Ac. 0.55 Ac. 0.20 Ac.
#7 - Wetland Margins -
Total 9.86 Ac. 2.80 Ac. 1.53 Ac. 1.27 Ac.
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E. Powers Boulevard Tributaries

The major flow routes which cross Powers Boulevard and enter the Windmill Guich channel occur
at two locations. The first major tributary crosses Powers Bivd. approximately 5,700 feet south of
Drennan Road. At this location an 18.1 acre feet detention facility will be required on the Airport
property to reduce the peak flow from 705 cfs to 250 cfs. Once the flow crosses under Powers
Boulevard it should be intercepted by a 10 feet wide riprap channel which will flow for about 1,400
feet until it is intercepted by a riprap diversion channel. The 1,200 feet riprap diversion channel will
convey the developed runoff from this area into the Detention Pond No. 3. By diverting the
developed flows into the detention basin, it will eliminate a crossing of the canal as well as reduce
the amount of flow into the environmentally sensitive areas.

The second major tributary crosses Powers Boulevard approximately 2,000 feet south of Drennan
Road. This location is the outlet for most of the proposed airport improvements. In accordance
with the Colorado Springs Municipal Airport Master Drainage Study prepared by Greiner, Inc., a
series of detention facilities will be developed throughout the airport site to reduce the outflow from
the entire developed land tributary to this location to only 150 cfs.

The culvert under the Powers Boulevard west frontage road should be a 60" RCP with an energy
dissipator to accommodate this flow. The downstream channel should be a riprap lined channel,
with a 10 feet wide bottom. A sedimentation basin should be built on the channel prior to the
confluence with Windmill Guich.

F. Storm Sewer Adjacent to Canal No. 4 and Bradley Road

The storm sewer that currently discharges into Canal No. 4 just downstream of the Hancock
Expressway crossing (from the northeasterly corner of Bradley Road and Hancock Expressway) will
be intercepted by a 54" RCP draining westerly in Bradley Road across Hancock Expressway as
proposed in the El Paso County Hancock Expressway widening project. All storm runoff from
Subbasins 20 and 22 will be carried in this 54" RCP. From this location downstream, only irrigation
flow will remain in Canal No. 4. No improvement of the canal is proposed, however; routine
periodic maintenance of the canal by the Fountain Mutual Irrigation Company is recommended.

A 48" RCP storm sewer trunkline will begin at the intersection of Cantrell Drive and Bradley Road
and cross southerly and easterly through Subbasin 16 to the northerly side of Canal No. 4 about
350 feet east of Alturas Drive. This trunkline is sized to carry the 100-year peak discharge from all
the drainage areas tributary to it. At Cantrell Drive and Bradley Road the peak discharge is 155 cfs
from Subbasin 18. At Alturas Drive the trunkline will increase to a 60" RCP for the total peak
discharge of 205 cfs due to the addition of Subbasin 16, the future development area between
Bradley Road and Canal No. 4 west and east of Alturas Drive. The 60" RCP storm sewer trunkiine
will continue along the northerly side of Canal No. 4 to about 1,100 feet east of Alturas Drive. This
upper portion of the trunkline is considered an initial system by El Paso County, and is not included
in the cost analysis of this study.

At this location about 1,100 feet east of Alturas Drive, the trunkline will increase to a 72" RCP. The
72" RCP storm sewer trunkline will cross Bradley Road and join the existing 42" RCP storm sewer
lateral in Bradley Circle about 400 feet west of Marabou Way, within the development area north of
Bradley Road that is partially constructed. At this location the trunkline will increase to a 90" RCP
for the total peak discharge of 445 cfs.

The 90" RCP storm sewer trunkline will continue easterly in Bradley Circle and Marabou Way, and

along the northerly side of Bradley Road toward the Windmill Gulch channel. An energy dissipator
and a sedimentation basin will be provided at the outfall of the storm sewer trunkline on the
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westerly side of the Windmill Gulch channel. The storm sewer adjacent to Canal No. 4 and
Bradley Road will convey the 100-year storm runoff from Subbasins 16, 18, 33, and 34 into the
Windmill Guich drainage basin.

G. Environmental Impact Mitigation Guidelines

As stated previously, every attempt was made to avoid disturbing existing wetlands, however, some
areas could not be totally avoided. Of the total estimated wetland area of 14 acres which exist at
the time of this study, only 3.9 acres is estimated to be disturbed. It is estimated that most of the
disturbed wetlands can be replanted in the same location with only a minimal amount of mitigation

required.

It will be the responsibility of the owner who disturbs the existing wetlands to do whatever is
necessary to mitigate the wetland disturbance within the same channel reach as the disturbance
occurs.

The drop structures, grasslined channels and low flow channels shown on the plans were designed

to minimize impacts to wetlands by providing opportunities for mitigation within their designs. The
following are guidelines which were used to determine potential areas of mitigation:

Drop Structures -

-- Set top of wall one foot above natural channel flow line to promote the establishment of a
backwater wetland which may be considered as a "value enhancement” and credited against
the placement of new wetlands.

-- Plant willows and other wetland shrubs adjacent to the drop structure where disturbed during
construction.

-- Replant channel bottom with wetland vegetation downstream of riprap lined plunge pool.
Grass Lined Channels -
-- Re-establish wetland vegetation within the natural bottom of the channel.

-- Cover sideslope protection riprap with soil and plant willows along the lower portion of the
side slope.

Low Flow Channels -

-- Construct channel along the fringe of the wetlands, only bringing it into the main wetlands
where necessary at proposed drop structures or grade control structures.

-- Meander channel in such a manner as to avoid existing large cottonwood trees as well as
other significant features where possible.

-- Perform selective grading between the low flow channel and the wetland area to lower the
existing ground so new enhanced wetland areas can be established.

The List of Categories of Activities and Letter of Permission Procedures for the Windmill Guich

Drainage Basin Planning Study was issued by the U.S. Army Corps of Engineers in December
1991. Copies of these are included in the Appendix C.
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Vil. WATER QUALITY

A. General

Concern regarding storm water quality has been growing through the past decade. Recently the
Environmental Protection Agency (EPA) has been working on regulations for monitoring and the
use of best management practices to control stormwater. The actual design for any necessary

control facilities will vary according to the type of poliutants present.

Pollutants enter stormwater in many ways, among which are the following:
1. Pollutants are absorbed as the raindrops pass through the atmosphere.
2. Pollutants are washed off the paved and unpaved surfaces by stormwater runoff.
3. Pollutants that have accumulated since the last storm in sewers, ditches, and channels are
picked up by the stormwater.

B. Airpornt Treatment

Since the airport facility is predominantly tributary to the Windmill Guich basin, the quality of the
runoff has a direct bearing on the entire stream quality. In order to address the airport recommen-
dations, the following summary is being included from the Colorado Springs Municipal Airport
Master Drainage Study by Greiner, Inc., 1988:

Contaminated stormwater runoff may occur in areas such as parking facilities, maintenance
areas, cargo areas, fuel storage facilities, equipment storage areas and aircraft gate areas. To
maintain the water quality of the existing basins, the contaminated runoff will require treatment
prior to being released back into the drainage basin. In addition, runoff which contains ethylene
glycol, used in the deicing of aircraft, must be kept separate from other stormwater, as a
different method of treatment is required. During final design, a thorough examination of
stormwater facilities required for the treatment of contaminated water should be undertaken.
The design of these facilities should be addressed in the final drainage studies for individual
sites. It should also be noted that water quality must be maintained during the period of time in
which construction of new airport facilities is occurring. Temporary sedimentation ponds and
other facilities will be required for these interim conditions.

C. Channel Treatments

Most of the pollutants expected to reach the main stem of the channel should be of the suspended
solid variety. However, it may be necessary to sample and analyze the stormwater to determine
the exact control measures to implement in water quality control facilities. Several of these facilities
have been located at stormwater discharge points along the main channel reach.

Dry basins should be designed in areas where the main pollutants are suspended solids which
simply settle out in the basin when the channel velocity drops. However, if dissolved solids, nitrates

and nitrites, and soluble phosphorus are present, a wet pond will need to be constructed to reduce
these pollutants.

VIll. ECONOMIC ANALYSIS
A. General

The economic analysis of the channel improvements listed in this study was derived from current
construction prices for materials and labor in the Colorado Springs, El Paso County area. In
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addition, the 1989 edition of the Colorado Department of Highways "Cost Data" was utilized.
Estimated probable construction costs were determined for each channel reach for the selected
alternative utilizing the protection scheme delineated in the Alternative Drainage Systems section
and on the preliminary plans located in Appendix B. The foliowing table, Unit Construction Costs,

lists the specific unit costs used in determining the estimated probable construction costs:

TABLE 9
UNIT CONSTRUCTION COSTS

ltem Description

Riprap

Heavy riprap

Granular bedding material
Class 6 base course (maintenance road)
Reinforced concrete

Concrete channel lining
Structural backfill

Structural excavation
Unclassified excavation and embankment
Seeding (native)

Wetland revegetation

18" CMP (pipe and installation)
48" RCP (pipe and installation)
60" RCP (pipe and installation)
72" RCP (pipe and installation)
84" RCP (pipe and installation)
90" RCP (pipe and installation)
Box base manhole (10’ depth)
Box base manhole (15’ depth)
Box base manhole (20’ depth)
Box base manhole (25’ depth)

NOTE: Pipe and culvert costs do not include utility relocation costs.

B. Preliminary Estimate of Probable Construction Costs

Unit

CYy
CYy
CcYy
CcY
CY
CcY
CY
CcY
CY
Acre
Acre
LF
LF
LF
LF
LF
LF
Each
Each
Each
Each

As previously stated, the proposed improvements are illustrated on the Preliminary Design

Estimated
Unit Cost

$ 35
45
20
15
265
180
8
5
1.50
1,000
5,000
25
75
110
130
185
210
2,500
3,500
4,000
4,500

Plan/Profile sheets that are included in the Appendix. Preliminary probable construction costs were
estimated for each improvement based on the unit construction costs provided in this section.

Typical improvement details can also be found in the Appendix of this report.

Costs have been divided into creditable costs and other costs. Creditable costs are those which

are included in the drainage basin fee calculation. Other costs are those which are the

responsibility of private owners or developers of land within the Windmill Guich drainage basin
according to prior obligations, cost sharing policies and criteria for existing inadequacies, or

pertaining to facilities classified as minor/initial systems.
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TABLE 10

PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location Improvement Description Estimated Probable Construction Cost
Creditable Other
Fountain Creek Qutfall
to Bradley Road
At Outfall Heavy riprap lined scour hole $13,800*
At drop inlet to 120" Reconstruct drop inlet 67,700*
CMP storm sewer
Drop inlet to Grand Blvd. Concrete channel, b=20, z=0, d=8' 101,500*
At Hackberry Dr./Aspen Dr. Add’l 10" X 4" RCB Culvert 49,300*
barrel with conc. channel
transitions D/S and U/S
Detention Pond No. 5 Porous boulder low flow channel $56,500
from east and through pond B=8', d=2'
Porous boulder low flow channel, 17,100*
from west b=8’, d=2’
48" RCP storm sewer from west 76,000
Sloping riprap drop structure to 18,300
east of Sta. 66+00
TOTAL CONSTRUCTION COSTS $ 74,800 $325,400

* The responsibility of the owners of the Fountain Valley Ranch.
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TABLE 10 (Cont.)
PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location Improvement Description Estimated Probable Construction Cost
Creditable Other

Bradley Road to Canal No. 4

At Bradley Road Double 10’ X 6" RCB ectension ($ 12,800)
(Bridge Cost)
10 X5 X 7.6' drop inlet 5,800
Sedimentation basin 32,700
Sta 89+00 to Sta 91+20 Natural channel improvement 2,500
3’ drop structure (TW=100") 35,300

with 30’ riprap stilling basin
and 10’ riprap apron U/S

Sta 91420 to Sta 106+70 3-grade control structures 26,700
(TW=80" Ave.)
TOTAL CONSTRUCTION COST $103,000
TOTAL BRIDGE COSTS $ 12,800

[



TABLE 10 (Cont.)

PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location Improvement Description Estimated Probable Construction Cost
Creditable Other
Canal No. 4 to Drennan Road
Detention Pond
Sta 106+70 to Sta 109+50 4’ X 4’ RCB culvert under $ 84,600
Canal No. 4 with slope-
tapered inlet and riprap
lining D/S
Sta 118+10 Concrete control weir 22,500
At Detention Pond No. 3 Pond improvements 479,200
Entrance of Detention Pond Grass channel 131,800
No. 3 to Sta 129+00 riprap low flow, b=20",
d=3.75", z=2.5
Grass overbank, d=3.25", z=4
Sta 129+00 to Sta 132+00 Sedimentation basin to 27,200
west of Sta 123+00
Sta 132+00 to Sta 138+00 Transition from grass channel 32,300
to porous boulder low flow channel
Porous boulder low flow 34,500
channel b=8', d=2
2-grade control structures 24,200
(TW=110" Ave.)
Natural channel improvement 3,600
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TABLE 10 (Cont.)

PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location

Improvement Description

Creditable

Estimated Probable Construction Cost
Other

Canal No. 4 to Drennan Road

Detention Pond (continued)

Sta 132+00 to Sta 138+00
(continued)

Sta 138+00 to Sta 141+80

Sta 141480 to Sta 151435

eY

Sedimentation basin to west
of Sta 137+00

3’ Drop structure (TW=150")
with 30’ riprap stilling basin
and 10’ riprap apron U/S

Porous boulder low flow channel,
b=8’, d=2’

Natural channel improvement

Sedimentation basin to west of
Sta 141+00

3’ Drop structure (TW=140")
with 30’ riprap stilling basin
and 10’ riprap apron U/S

Porous boulder low flow channel,
b=8’, d=2"

Grade control structure (TW=120")
Natural channel improvement
3’ Drop structure (TW=140")

with 30’ riprap stilling basin
and 10’ riprap apron U/S

$ 8,700

50,800

21,600

2,600

24,500

47,800

53,600

12,600
2,000

47,800



TABLE 10 (Cont.)

PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location Improvement Description Estimated Probable Construction Cost
Creditable Other
Canal No. 4 to Drennan Road
Detention Pond (continued)
Sta 151435 to Sta 157+00 Porous boulder low flow channel $ 31,900
b=8’, d=2’
2-grade control structures 26,800
(TW=130" Ave.)
Sta 157400 to Sta 158+00 Energy dissipator/sedimentation 24,700
basin
Sta 158+00 to Sta 168+65 Riprap lined channel (b=8’, z=2.5, 88,500
d=2.5")
Energy dissipator 8,300
Sta 168+80 to Sta 170+80 84" RCP 48,800
At Detention Pond No. 2 Pond improvements 325,600
TOTAL CONSTRUCTION COSTS $1,666,500
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TABLE 10 (Cont.)

PRELIMINARY ESTIMATE OF PROBABLE CONSTRUCTION COST SUMMARY

Location Improvement Description Estimated Probable Construction Cost
Creditable Other
Powers Blvd. Tributaries
Detention Pond No. 3 to Riprap lined diversion $220,000
Powers Blvd. channel (b=20/, z=2.5, d=5.5")
Riprap lined channel 148,700
(b=10", z=2.5, d=3.5")
Sedimentation basin to Sedimentation basin 13,300
Powers Blvd.
Riprap lined channel 20,700
(b=10", z=2.5, d=3.0")
Energy dissipator 6,500
60" RCP 14,200
TOTAL CONSTRUCTION COSTS $423,400
Storm Sewer Adjacent to
Canal No. 4 and Bradley Road
Sta 0+00 Energy dissipator $ 8,400* $ 9,100
Sta 0+00 to Sta 29+75 90" RCP storm sewer 465,500* 498,900
Sta 29+75 to Sta 33+00 72" RCP storm sewer 49,000* 53,100
TOTAL CONSTRUCTION COSTS $522,900 $561,100

* Cost split is based on proportion of stormwater runoff due to an increase in basin development.



TABLE 11

DETENTION LAND COST

Location Unit Unit Price Quantity Cost

Detention Pond No. 2  Acre $14,000 8.7 $121,800
Detention Pond No. 3 Acre 14,000 15.2 212,800
Detention Pond No. 4 Acre 14,000 125 $175.000

TOTAL  $509,600

$14,000 per acre for detention land cost is based on the 1991 City of Colorado Springs park land
dedication fee.
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TABLE 12

SUMMARY OF COSTS (CREDITABLE)

Reach
Fountain Creek Outfall to Bradley Road
Bradley Road to Canal No. 4

Canal No. 4 to Drennan Road Pond
Powers Blvd. Tributary

Storm Sewer Adjacent to Canal No. 4 and Bradley Road

Construction Cost
Contingencies (5% of Construction Cost
Engineering (10% of Const. Cost & Cont.)

Total Construction Cost

Study Cost

Anticipated Basin Qutstanding Claims
Present Outstanding Claim
Anticipated Basin Revenue (Deduct)

Total Improvement Costs

Bridge Costs
Bradley Road

Construction Cost

Contingencies (5% of Construction Cost)
Pheasant Run/Bradley Road Local iImprovement
District Box Culvert Construction Cost
Engineering (10% of Construction Cost & Cont.)

Total Construction Cost

Existing Bridge Fund Balance (Deduct)

Bridge Fees Due (Fountain Valley Ranch) (Deduct)
County Arterial Roadway Bridge Participation
(Percentage per previous Planning Study and
B.O.C.C. Resolution) (Deduct)

Total Bridge Costs

Estimated Cost

$ 74,800
103,000
1,666,500
423,400
522,900
$2,790,600
139,530
293,010
$3,223,140
64,100
1,936,224.79
14,232.30
-38,162.24

$5,199,534.85

$12,800
600

103,783.41

11,700

$128,883.41
-3,558.61
- 107.98

-20,860.47

$104,356.35
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C. Drainage Basin Fee Calculations

As prescribed by the City/County Drainage Criteria Manual, drainage basin fees have been
calculated for the Windmill Gulch Drainage Basin. This fee has been calculated by dividing the
total costs of all major improvements within the drainage basin by the total acres of developable
acreage within the basin. Since the drainage improvements within the airport land will not be
included in the construction costs, the acreage within the airport land has also been excluded. In
addition, the platted lands within the Fountain Valley Ranch Development have been excluded.
Major improvements are defined as those facilities which have approximately 100 acres tributary to
them. The recommended drainage fee is computed as follows:

Area

Total Developable Land - 915 Acres

Fees

Drainage Fee = $5,199,534.85 = $5,682.55 or $5,683/Acre
915

Bridge Fee = $104,356.35 = $114.05/Acre or $115/Acre
915

Detention Land Fee = $509,600 = $556.94 or $557/Acre
915
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IX. MAINTENANCE REQUIREMENTS

A. Access

Maintenance access must be provided along all major drainageways. The typical channel sections
developed for this study all contain a 12 feet wide maintenance road adjacent to the channels. The
specific location of the maintenance road should be determined at the time of final plan design
since adjustment of the location of the maintenance road may have to be made due to field
conditions. In addition, in some instances it may be necessary to construct ramps down into the
channel for proper access.

B. Right-of-Way

El Paso County shall maintain major drainageways and detention facilities within the basin which
have been designed and constructed according to applicable County standards, approved and
accepted by the County, and properly dedicated free of encumbrance to El Paso County. For
major drainageways this right-of-way dedication shall include the limits of the channel side slopes
subjected to the 100-year flow and an additional freeboard depth, plus the maintenance road area.
For detention facilities, this right-of-way shall include the entire basin area in addition to an
appropriate maintenance road which will provide proper access around the entire facility.

C. Costs

The costs for maintaining these accepted public channels and detention facilities shall be borne by
El Paso County unless other specific arrangements acceptable to the County are made prior to final
platting. Should the owner of the property on which the facility is located wish to maintain the
facility to a level greater than required by El Paso County, that additional cost shall be paid by that
owner.

Some of the existing and proposed facilities within the Windmill Gulch drainage basin may be
subject to a joint maintenance responsibility between El Paso County and the Fountain Mutual
Irrigation Company. These facilities may include the proposed Windmill Guich Canal Crossing,
located approximately 2400 feet north of Bradley Road. Any agreement regarding shared
responsibility or maintenance provision will be as a result of future discussions between the El Paso
Board of County Commissioners and the Fountain Mutual Irrigation Company and is not addressed
in this study.

d:AB9820\\specs\89820
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ALTERNATIVE 1

IMPACT ON WETLAND &
EXIST INFLOW  QUTFLOW LAND EXIST RIPARIAN IMPACTS ON .
LOCATION DESCRIPTION CosT Q (CFS) CFS CFS CONSTRUCTABILITY LAND USE ACQUISITION UTILITIES CONSIDERATIONS EXISTING CULVERTS
Drennan Rd. 150 LF-11'x6' RCB $ 265,000 803 Routine culvert constr. Commercial 70'+ easement/ None No wetlands or Existi ny27n
to 1300' S. and 1200 LF-Grass & complete channel along Pwrs. ROW for channel habitats affected cui§§;29t§3b:21epgzzed
(170+50 to  lined channel reconstruction & Drennan. (2+ Ac) w/60" RCP culvert
157+00) open space -
for drainage-
way, and
residential
to west
1300' South 2750 LF-Grass 25,000 1094 Minor excavations for Commercial 270'+ easement/ None Minimal disturbance None
of Drennan channel w/4 grade grade control structures along Pwrs., ROW For drainage- of existing wetland/
Rd. to Pond control structures open space way (9.5+ Ac) riparian area
2 (157+00 for drainage- -
to 142+00) way, and
residential
to west
Pond 2 85 AF pond with 705,000 1094 407 Complete pond excavation Open space ROW for Pond area None Mitigation efforts None
9'x6' RCB outlet and embankment multi-use (14+ Ac) needed for Pond area
basin
Pond 2 to 600 LF-Grass channel 15,000 407 Minor excavations for Commercial 220'+ easement/ None Minimal disturbance None
3500' S. w/2 grade control grade control structures to east, ROW Tor drainage- of existing wetland/
of Drennan  structures open space way (3+ Ac) riparian area
Rd. (141400 for drainage- -
to 135+00) way, and
residential
to west
3500' S. of 3000 LF-grass lined 175,000 1028 Complete channel Commercial 110'+ easement/ None No wetlands or None
Drennan Rd. channel w/4 drop reconstruction to east, ROW for drainage- habitats affected
to Canal structures (3.5' high) open space way (8+ Ac)
No. 4 for drainage -
crossing way, and
(135400 to residential
105+00) to west .
Canal No. 2075 LF-Natural channel 25,000 2907 Minor excavations for Commercial 280'+ easement/ None Minimal disturbance None
4 crossing w/4 grade control grade control structures to east, ROW For drainage- of existing wetland/
to Bradley structures open space way (7.5+ Ac) riparian area
Rd. (105+00 for drainage- -
to B84+25) way, and
residential
to west
Bradley Rd. 108 AF Pond. U/S 450,000 2907 1508 Pond excavation Open space ROW for Pond Area None Mitigation efforts None
(Pond 4) Roadway multi-use (14.5+ Ac) needed for Pond area
basin -
Bradley Rd. No change @~ ~--———- 2063 N/A N/A N/A N/A N/A N/A
to Pond 5
Pond 5 71 AF pond  emmmeen 2063 1209 N/A N/A N/A N/A N/A N/A
No change
Pond 5 to No change = e————— 1233 N/A N/A N/A N/A N/A N/A
inlet of
120" CMP
storm sewer
Inlet of Improve transition 100,000 1256 Minor excavation for Residential N/A N/A No wetlands or New transition structure
120" CMpP structure transition structure habitats affected

storm sewer

$1,800,000

»

between existing 120™ CMP
storm sewer and 144" CMP
storm sewer
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ALTERNATIVE 2

IMPACT ON WETLAND &
EXIST INFLOW  OUTFLOW LAND EXIST RIPARIAN IMPACTS ON
LOCATION DESCRIPTION COSsT Q (CFS) CFS CFS CONSTRUCTABILITY LAND USE ACQUISITION UTILITIES CONSIDERATIONS EXISTING CULVERTS
Pond 1 at 20.7 AF pond w/84" $ 390,000 780 240 Pond excavation Open space ROW for Pond None No wetlands or Existing 43"x27" CMP
Drennan Rd. RCP outlet multi-use area (9.5+ Ac) habitats affected culvert to be replaced
dry basin w/60" RCP culvert
Pond 1 to 1350 LF-Grass 175,000 240 Routine pipeline Commercial 40'+ easement/ None No wetlands or None
1300' S. storm sewer or construction along Pwrs., ROW for pipeline habitats affected
of Drennan riprap lined and resi- (1.5+ Acg
Rd. (170450 channel dential to
to 157+00) west
1300' S. of 2200 LF-Natural 42,000 495 Minor excavations for Commercial 230'+ easement/ None Minimal disturbance None
Drennan Rd. channel w/2 grade grade control structures along Pwrs. ROW for drainage- of existing wetland/
to 3500' S. control structures open space way (12+ Ac) riparian area
(157400 to and 3 drop structures for drainage-
135+00) way, and
residential
to west
3500" S. 1500 LF-Grass lined 100,000 1150 Complete channel Commercial 120"+ easement/ None No wetlands or None
to Pond 3 channel w/2 drop reconstruction along Pwrs. ROW for channel habitats affected
(135400 to  structures (2.5' High) open space (4.5+ Ac)
120+00) for drainage-
way, and
residential
to west
Pond 3 78.8 AF pond w/60" 430,000 1540 315 Pond excavation Open space ROW for Pond None No wetlands or None
RCP outlet multi-use area (22.5+ Ac) habitats affected
dry basin
Pond 3 to 2225 LF of natural 25,000 570 Minor excavations for Commercial 250'+ easement/ None Minimal disturbance None
Bradley Rd. channel w/4 grade grade control structures to east, ROW Tor drainage- of existing wetland/
(106+50 to  control structures open space way (7.5+ Ac) riparian area
84+425) for drainage-
way, and
residential
to west
Bradley Rd. 21.6 AF pond U/S 85,000 1220 915 Minor excavations for Commercial ROW for Pond area None Minimal disturbance Reduce Bradley Road
(Pond 4) roadway (natural) outlet structure to east, (10.5+ Ac) of existing wetland/ crossing to single
modification open space riparian area barrel 10'x6' RCB
for drainage-
way, and
residential
to west
Bradley Rd. No change @~ = commmeees 915 N/A N/A N/A None N/A N/A
to Pond 5
Pond 5 47.5 AF pond-No ——————— 1600 885 N/A N/A N/A N/A N/A N/A
change
Pond 5 to No change @ @ —;ce—mmeee 935 N/A N/A N/A N/A N/A N/A
inlet of
120" CMP
storm sewer
Inlet of Improve transition 100,000 935 Minor excavations for Residential N/A N/A No wetlands or New transition structure
120" CMP structure transition structure habitats affected

storm sewer

$1,347,000

between existing 120"
CMP storm sewer and 144"
CMP storm sewer
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ALTERNATIVE 3

IMPACT ON WETLAND &
EXIST INFLOW  OUTFLOW LAND EXIST RIPARIAN IMPACTS ON
LOCATION DESCRIPTION CoSsT Q (CFS) CFS CFS CONSTRUCTABILITY LAND USE ACQUISITION UTILITIES CONSIDERATIONS EXISTING CULVERTS
Pond 1 at 20.3 AF pond w/60" $ 390,000 803 275 Pond excavation Open space ROW for Pond None No wetlands or Existing 43"x27" CMP
Drennan Rd. RCP outlet multi-use area (9.5+ Ac) habitats affected culvert to be replaced
dry basin w/60" RCP culvert
Pond 1 to 1350 LF-60" RCP storm 175,000 275 Routine pipeline Commercial 40"+ easement/ Nane No wetlands or None
1300' S. sewer or riprap lined construction along Pwrs., ROW for pipeline habitats affected
of Drennan  channel and resi- (1.5+ Acg
Rd. (170+50 dential to
to 157+00) west
1300t S. of 2200 LF-Natural 42,000 503 Minor excavations for Commercial 230'+ easement/ None Minimal disturbance None
Drennan Rd. channel w/2 grade grade control structures along Pwrs. ROW for drainage- of existing wetland/
to 3500' S. control structures open space way (12+ Ac) riparian area
(157+00 to and 3 drop structures for drainage-
135+00) way, and
residential
to west
3500" S. 1500 LF-Grass lined 100,000 1231 Complete channel Commercial 120'i‘easement/ None No wetlands or None
to Pond 3 channel w/2 drop reconstruction along Pwrs. ROW for channel habitats affected
(135400 to  structures (2.5' High) open space (4.5+ Ac)
120+00) for drainage-
way, and
residential
to west
Pond 3 60.6 AF pond w/60" 430,000 1231 295 Pond excavation Open space ROW for Pond None No wetlands or None
RCP outlet multi-use area (22.5+ Ac) habitats affected
dry basin
Pond 3 to 2075 LF of natural 25,000 1929 Minor excavations for Commercial 250'+ easement/ None Minimal disturbance None
Bradley Rd. channel w/4 grade grade control structures to east, ROW Tor drainage- of existing wetland/
(105+00 to control structures open space way (12+ Ac) riparian area
84+25) for drainage-
way, and
residential
to west
Bradley Rd. 16.6 AF pond U/S ~ ——e————- 1929 1514 N/A N/A N/A N/A N/A N/A
(Pond 4) roadway (natural)
Bradley Rd. No change @ ———mme—m- 2464 N/A N/A N/A N/A N/A N/A
to Pond 5
Pond 5 Enlarge pond to 320,000 2464 1091 Pond excavation Open space Additional ROW Reconstr. No wetlands or None
82.1 AF ) multi-use for Pond area 900 LF of habitats affected
dry basin (5.5+ Ac) sanitary sewer
Pond 5 to No change @ cememe—ee— 1127 N/A N/A N/A N/A N/A N/A
inlet of
120" CMP
storm sewer
Inlet of Improve transition 100,000 1331 Minor excavations for Residential N/A N/A No wetlands or New transition structure
120" CMP structure transition structure habitats affected

storm sewer

$1,582,000

between existing 120"
CMP storm sewer and 144"
CMP storm sewer



— ANVANOD’® | . oy
z Q mﬁ . E HOIND TUIWANIM

‘_i'v-‘-f,oq;l",jj/

 SCALE

-

¥

e

Grinnell Dr.

4300.4283)]
uosuyor Hg

/ / )

) . P -
LN 5 iH b
T 1 Jreidipill
e
4 A
i ’ . . | e
L 4 - Sl

S u  ovd *13014 oV . R

7

"NVHO "LVN 41 5202 | |

00 A AL A S

NG SRV r&_/ IOy AR NG T~ , ,r .
T TN =A%

N
N

LAk

o Wi af ,
uduLg ..,m.

"LONYLS dOHa S/M "NVHO SSVHD 47 000€ |

L

S

n?e .
{

!}n
[ ~Y b b

T T TS 0 S
J -t .
"+10NULS dOHA € ANV .ho:EmW
"NVHD °1VN 31 o0zz']|/ ]}

i o oLy ) 1. Y
Y NN | y; . . b o
DRI e

] *NvHO @ani dvidid Ho 1

!
_
\.#.E\ . . N
| . \._dOH .09 dJ7 OSE}
“ f,/n\wzzmmq H .
_
{
|

»
A
i

| v : o\
\ . ﬁ a%» 80} wosuyo
\ \ WS

,,,,,

7 ¥

@ 'ovd4 *13d 14 oV £°02

ANEEN \__

Powers ‘Blvd.

e
Ve
faN|

—5




ALTERNATIVE 4

IMPACT ON WETLAND &
EXIST INFLOW QUTFLOW LAND EXIST RIPARIAN IMPACTS ON
LOCATION DESCRIPTION CosT Q (CFs) CFS CFS CONSTRUCTABILITY LAND USE ACQUISITION UTILITIES CONSIDERATIONS EXISTING CULVERTS
Pond 1 at 20.3 AF pond w/60" $ 390,000 803 275 Pond excavation Open space ROW for Pond None No wetlands or Existing 43"x27" CMP
Drennan Rd. RCP outlet . multi-use area (9.5+ Ac) habitats affected culvert to be replaced
dry basin w/60" RCP culvert
Pond 1 to 1350 LF-60" RCP storm 175,000 275 Routine pipeline Commercial 40'+ easement/ None No wetlands or None
1300°' s. sewer or riprap lined construction along Pwrs., ROW for pipeline habitats affected
of Drennan  channel and resi- (1.5+ Ac)
Rd. (170+50 dential to
to 157+00) west
1300' S. of 2200 LF-Natural 42,000 503 Minor excavations for Commercial 230'+ easement/ None Minimal disturbance None
Drennan Rd. channel w/2 grade grade control structures along Pwrs. ROW for drainage- of existing wetland/
to 3500' S. control structures open space way (12+ Ac) riparian area
(157+00 to  and 3 drop structures for drainage-
135+00) way, and
residential
to west
3500' S. of 3000 LF-Grass lined 210,000 1231 Complete channel Commercial 120'+ easement/ None No wetlands or None
Drennan Rd. channel w/5 drop reconstruction along Pwrs. ROW for channel habitats affected
to Canal structures (3.4'+ High) open space (4.5+ Ac)
No. &4 for drainage-
Crossing way, and
(135400 to residential
84+25) to west
Canal No. 4 2075 LF-Natural channel 25,000 2956 Minor excavations for Commercial 280'+ easement None Minimal disturbance None
Crossing to w/4 grade control grade control structures to east, ROW for drainage- of existing wetland/
Bradley Rd. structures open space way (7.5 + Ac) riparian area
(105+00 to for drainage-
84+25) way, and
residential
to west
Bradley Rd. 74.4 AF pond U/S 485,000 2956 1190 Pond excavation Open space ROW for Pond None Mitigation efforts Reduce Bradley Road
(Pond 4) roadway (natural) multi-use area ((14.5+ Ac) needed for pond area crossing to single
dry basin barrel 10'x6' RCB
Bradley Rd. No change @ = —coememen 1999 N/A N/A N/A N/A N/A N/A
to Pond 5
Pond 5 Enlarge Pond to 315,000 1999 1074 N/A N/A N/A Reconstr. N/A N/A
80.9 AF 900 LF of
sanitary sewer
Pond 5 to  No change = @ ememeeee- 1090 N/A N/A N/A N/A N/A N/A
inlet of
12g" CMP
storm sewer
Inlet of Improve transition 100,000 1214 Minor excavations for Residential N/A N/A No wetlands or New transition structure
144" CMP structure transition structure habitats affected

storm sewer

$1,742,000

between existing 120"
CMP storm sewer and 144"
CMP storm sewer
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