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Final 
Drainage 
Report

The purpose of this Final Drainage Report is to identify drainage patterns and quantities within and
affecting the proposed Monument Small Engine Storage site. This drainage report is in support of a
site plan approval for rezone application to allow outdoor RV storage on the property.  The report will
“identify specific solutions to problems on-site and off-site resulting from the proposed project.  The
report and included maps present results of hydrologic and drainage facilities analyses.  The report
will discuss the recommended drainage improvements to the site and identify drainage requirements
relative to the proposed project.  This report has been prepared and submitted in accordance with
the requirements of the El Paso County development approval process.  An Appendix is included
with this report with pertinent calculations and graphs used in the drainage analyses and design.

1   General Location and Description

1.1   Location

The proposed Monument Small Engine Storage site is located within the southwest one-quarter of
the northeast one-quarter of Section 15, Township 11 South, Range 67 west of the 6th principal
meridian in El Paso County, Colorado.  The 3.89± acre site is situated north of the intersection of
Mitchell Avenue and Monument Lake Road.  The site is generally west of the Denver & Rio Grand
Railroad, north of Monument Lake Road at Mitchell Avenue.  The site contains an existing business
using the address of  137 N.  Monument Lake Road.  The El  Paso County Assessor's  Schedule
Number for the site is 711510008. The proposed site has never been platted.  A  Vicinity Map is
included in the Appendix.  

The south edge of the site is adjacent to an unplattted parcel containing a single-family residence
and  zoned  PRD  (Planned  Residential  Development).   This  parcel  is  located  in  the  Town  of
Monument and separates the site from Monument Lake Road (60' R.O.W.) which is located along
the south edge of the parcel.  Mount Herman RV Storage Subdivision, located along the east side of
the site, is located within the Town of Monument, is zoned PID (Planned Industrial Development) and
contains an RV storage business.  Unplatted and undeveloped property,  located within El  Paso
County and zoned RR-5 (Residential Rural), lies north of the site.  Unplatted property zoned RR-5
and containing a single family residence is located adjacent to the east side of the site.   

Crystal Creek, a tributary to Monument Creek, flows northeast to southwest through the adjacent
property to north.  The site is located in El Paso County's Crystal Creek Drainage Basin.

1.2   Description of Property

The Monument Small Engine Storage site 3.89± acres and is zoned CS (Commercial Service). The
property is the location of a business with an existing shop, garage building, shed, gravel drives and
parking areas, mostly concentrated at the southeast portion.

The site has been used for many years as an equipment and engine repair shop with an approved
Variance of Use from El Paso County.  A past use of the site has been as a plant and tree nursery
with green house buildings, gravel drives and open space.  Terraced railroad tie retaining walls are
located in the western portion of  the site.   A gravel  parking area is  located in the northeastern
portion.  A gravel access drive runs through the site from north to south that is also used to serve the
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2 Final Drainage Report

adjacent residence.  Ground cover in the non gravels areas is typically native grasses and weeds
with sparse trees and shrubs scattered.  The condition of the ground cover on the site varies from
poor to good, depending on  location within the site.  Former drive areas are relatively bare, but the
nursery areas are in good  condition.  Access to the site is via one point off of North Monument Lake
Road from the south.  Power poles and lines are also located near and through the site.

The site slopes generally from east to west with grades ranging from 1% to 6% with intermittent walls
or short terraces.  There lowest point on the site is the southwester corner.  An existing stormwater
quality pond exists on the adjacent property on the east which outfalls onto the site near the eastern
boundary in the center.  An existing 12” CMP culvert discharges from the pond into the site and the
outflow is intercepted by a shallow ditch, which directs the flows to the northwest corner and then
offsite.  No significant drainageways flow through the site and no significant drainage improvements
or drainage facilities currently exist on the site.

According to the National Resource Conservation Service, the soil  in the area of the  Monument
Small Engine Storage site consists of Tomah-Crowfoot loamy sand (map unit 92).  The soil is deep
and well drained.  Permeability is moderately rapid, surface runoff is slow, and the hazard of erosion
is slight to moderate.  Tomah-Crowfoot loamy sand is classified as being part of Hydrologic Soil
Group B.  A portion of the Soil Map and data tables from the National Cooperative Soil Survey and
relevant Official Soil Series Descriptions (OSD) are included in the Appendix.1 2

There are no major drainageways in the  Monument Small Engine Storage site. However, Crystal
Creek is located to the north of the site.  Crystal  Creek drains into Monument Reservoir  and is
tributary to Monument Creek. 

The  current  Flood  Insurance  Study  of  the  region  includes  Flood  Insurance Rate  Maps  (FIRM),
effective  on March 17,  1997.3  The proposed subdivision is  included in  two Community  Panels
Numbered 08041C0276 F and 08041C0260 of  the Flood Insurance Rate Maps for  the El  Paso
County.  No part of the site is shown to be included in a 100-year flood hazard area as determined
by FEMA.  A portion of the current FEMA Flood Insurance Rate Maps with the site delineated is
included in the Appendix.

2   Drainage Basins and Sub-Basins

2.1   Major Basin Descriptions

The  Monument  Small  Engine  Storage site  is  located  in  the  Crystal  Creek  Drainage  Basin
(FOFO5300) of the Fountain Creek Major Drainage Basin (FO).  This basin drains to Monument
Creek.   The  Dirty  Woman  Creek  and  Crystal  Creek  Drainage  Basin  Planning  Study provides
development recommendations and requirements for drainage development in the  Crystal Creek
Drainage Basin (DBPS).4  The Crystal Creek Drainage Basin encompasses a part of the northwest
portion of the Town of Monument and extends to the north and east.  The drainage basin and Crystal
Creek drains southwest into Monument Creek.  The Monument Small Engine Storage site is located
east of Crystal Creek as it flows offsite towards Monument Creek . The site is located in sub-basin
CC 185, upstream of Design Point 185 of the Drainage Basin Planning Study.  The closest drainage
improvements that the study recommends is offsite at the Monument Lake Road crossing of Crystal
Creek.  No other improvements are recommended on or near the project site.  A copy of a portion of
the  “Drainage  Area  Identification  Study”5 map,  showing  the  site  location  within  the  Basin  is
included in the Appendix.  The proposed Monument Small Engine Storage project is in conformance
with the DBPS.

1 WSS
2 OSD
3 FIRM
4 DBPS
5 Drain. Area Ident. Study
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Drainage Basins and Sub-Basins 3

2.2   Other Drainage Reports

The adjacent property in the east was studied as detailed in the report “Final Drainage Report, Mount
Herman RV Storage Subdivision, Town of Monument Colorado” by M.V.E., Inc. dated January 30,
2014.6  The Mount Herman report establishes the offsite basin conditions to the east, including the
existing storm water quality sand filter basin.  The offsite basin and pond have been re-evaluated in
this report using the current drainage criteria adopted by the County and those updated results are
included in this Monument Small Engine Storage drainage report.     

2.3   Sub-Basin Description

The existing drainage patterns of the Monument Small Engine Storage are described by two on-site
drainage basins and one offsite basin.  All of these basins are previously disturbed or developed to a
degree as described below.  All existing basin delineations and data are depicted on the attached
Existing Drainage Map.  

2.3.1   Existing Drainage Patterns (Off-Site)
Existing off site sub-basin OSA1 is located to the east of the site, containing the developed Lot 1
Mount Herman RV Storage Subdivision with existing RV storage area, pond area, landscape area
and railroad right-of-way.  The basin drains to the existing water quality pond and then into the site
by way of an exiting 12” CMP pipe from the pond along with the pond spillway located on the
property line.  This flow enters the onsite basin A1 and continues through the site. 

2.3.2   Existing Drainage Patterns (On-Site) 
The site generally drains to the west, but contains a gravel drive and ditch that drains to towards the
northwest corner of the site.  The northeast portion of the site, combined with flows from off-site
Basin OSA1 drain towards the northwest corner of the site.  The remaining potion of the site drains
west towards the site's western boundary.

Existing sub-basin A1 is located in the northeastern portion of the site and contains some gravel
parking area and slope leading to the existing ditch and gravel drive.  The existing 12” CMP from
offsite Basin OSA1 outfalls into Basin A1.  All flows from Basin A1 exit the site at the southwest
corner into the adjacent site to the west, which is also owned by the owner of the adjacent property
to the east.  These flows continue west through the adjacent properties to Crystal Creek.  

Existing sub-basin A2 is also located in the northeastern portion of the site, just south of sub-basin
A1.  The sub-basin contains gravel drive, leach field area, and pasture/meadow.  All flows from sub-
basin A2 exit the site at the west property line. The western adjacent property is owned by the owner
of the adjacent property to the east.  These flows continue west through the adjacent property and
into Crystal Creek.  

Existing sub-basin B1 is located on the southerly and westerly portion of the site, containing the
existing shop, garage, and shed buildings, paved parking and walk areas, gravel drive and parking
areas and open meadow areas with tiered railroad tie walls.  The previously existing greenhouse
buildings in this basin have been removed.  The flows generated by this basin drain to the west and
exit the site by sheet flow into the adjacent site to the west.  These flows continue west through the
adjacent properties to Crystal Creek.  All flows from the site eventually enter Monument Reservoir
and then Monument Creek.

3   Drainage Design Criteria

3.1   Development Criteria Reference

This Final Drainage Report for Monument Small Engine Storage has been prepared according to the
report guidelines presented in the latest edition of El Paso County Drainage Criteria Manual (DCM)7.
The County has also adopted portions of the City of Colorado Springs Drainage Criteria Manual

6 Mount Herman FDR
7 DCM Section 4.3 and Section 4.4
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4 Final Drainage Report

Volumes 1 and 2, especially concerning the calculation of rainfall runoff flow rates.8 9 The  hydrologic
analysis is based on a collection of  data from the DCM, the NRCS Web Soil  Survey10,  Existing
topographic data by Cornerstone Surveying, and proposed site plan by RMJ Designs. 

3.2   Hydrologic Criteria

For this  Final Drainage Report, the Rational Method as described in the Drainage Criteria Manual
has been used for all Storm Runoff calculations, as the development and all sub-basins are less than
130 acres in area.  “Colorado Springs Rainfall Intensity Duration Frequency” curves, Figure 6-5 in
the DCM, was used to obtain the design rainfall values; a copy is included in the Appendix.  The
“Overland (Initial)  Flow Equation”  (Eq.  6-8)  in  the  DCM, and Manning's equation with  estimated
depths were used in time of concentration calculations.  “Runoff Coefficients for Rational Method”,
Table 6-6 in the DCM, was utilized as a guide in estimating runoff coefficient and Percent Impervious
values;  a  copy is  included in  the  Appendix.   Peak runoff  discharges were calculated for  each
drainage sub-basin for both the 5-year storm event and the 100-year storm event with the Rational
Method formula, (Eq. 6-5) in the DCM.11

The “Water  Quality  Control  Volume procedure,  Section 3.2.3  of  the  Urban Drainage and Flood
Control District Drainage Criteria Manual, Volume 3 (UDFCD)12 13method was used for water quality
volume  calculations  with  the  aid  of  the  “UD-BMP_v3.06”  spreadsheet  developed  by  the  Urban
Drainage and Flood Control District. Storm routing calculation through the proposed water quality
basin was performed using triangular hydrographs based on the rational method peak discharges
and times of concentrations with the aid of the detention design spreadsheet, “UD-Detention_v3.07”,
developed by the Urban Drainage and Flood Control District.14

4   Drainage Facility Design

4.1   General Concept

The intent of the drainage concept presented in this Final Drainage Report is to maintain the existing
drainage patterns on the site while addressing water quality requirements for the site.  Major and
minor storm flows will continue to be safely conveyed through the site and downstream.

The existing and proposed drainage hydrologic conditions are described in more detail below.  Input
data and results for all calculations are included in the Appendix.  Drainage maps for the hydrology
are also included in the Appendix.

4.2   Specific Details

4.2.1   Existing Hydrologic Conditions
The off-site drainage area east of the site, Basin OSA1, contains the existing RV storage area, pond
area, landscape area and railroad right-of-way.  The sub-basin is 4.05  acres in area and drains
westerly and into the existing offsite water quality pond.  Basin OSA1 generates peak storm runoff
discharges of Q5 = 7.6 cfs and Q100 = 16.6 cfs (existing flows) which enter the pond, which is a full-
infiltration type Sand Filter  basin.   The Water Quality  Capture Volume (WQCV) is  captured and
percolates into the ground.  Runoff greater than the WQCV from the existing pond discharges into
the site by way of the 12” CMP and emergency spillway with peak flows of Q5 = 2.8 cfs and Q100 =
12.1 cfs (existing flows),  which enter  the site into sub-basin A1.  In the 100 year rainfall  event,
approximately 4.4 cfs exits the pond from the existing 12” CMP and is discharged onto the site, while
approximately 7.7 cfs exits through the emergency spillway crest and into the site.  Once in the site,
these flows continue to drain to the northwest corner.

8 CS DCM Vol 1
9 CS DCM Vol 2
10 WSS
11 DCM
12 UDFCD V.2
13 UDFCDV.3
14 UDFCD
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Drainage Facility Design 5

The stated flows entering the site from sub-basin OSA1 are an existing condition which is greater
than flows from a pre-developed condition.  However, this site and the easterly offsite property was
previously  used  for  many  years  as  a  landscape  nursery  with  significant  areas  dedicated  to
greenhouse  buildings  and  landscape  operations  characterized  with  packed  gravel  drives  and
material storage.  In the current condition, the greenhouse buildings have been removed and storage
area are gone.  The current offsite condition with recycled asphalt surface is not significantly different
than  the  previously  existing  (at  least  38  years)  with  greenhouses  and  compacted  gravel.   The
developed flows from the sub-basin OSA1 travel through the site and enters Crystal Creek located
approximately 250 feet northwest of the site.  The Crystal Creek Basin extends more than two miles
to the north of the site with a contributing area of more than 550 acres upstream of the site.  The
peak flows from off-site sub-basin OSA1, along with the on-site flows discussed below, reach Crystal
Creek and pass downstream well before the peak discharges of the much larger basin travel by the
area.  The small increase flows have no effect on peak flows in Crystal Creek and do not present a
hazard to the downstream properties, drainage basin, or drainageways.

Existing sub-basin A1 is 1.42 acres in area located on the northern portion of the site and contained
a gravel drive and meadow area.  The sub-basin accepts the offsite flows from sub-basin OSA1 as
described above.   Sub-basin A1 produces peak discharges of  Q5 = 0.7 cfs and Q100 = 3.4 cfs
(existing flows) which drain westerly to the existing gravel drive and ditch, joining the off-site flows
from Basin OSA1.  The combined flows of Q5 = 3.5 cfs and Q100 = 15.5 cfs (existing flows) continue
towards the northwest  corner  of  the site  to  existing Design Point  1  (DP1).   The flows continue
westerly offsite, through the adjacent property and into Crystal Creek.  

Existing sub-basin A2, located in the northwestern portion of the site and just south of sub-basin A1,
is 0.32 acres in area.  Sub-basin A2 contains a gravel drive, leach field and meadow/pasture area.
Peak storm runoff rates are Q5 = 0.2 cfs and Q100 = 1.0 cfs (existing flows) which drain westerly into
the  adjacent  property,  in  a  combination  of  sheet  flow and an  area  of  concentrated flow in  the
southwest edge of the basin.  The concentrated flow occurs in an existing swale flowing to the west
through the adjacent property towards Crystal Creek.  Flows from existing Design Point 1 also flow
into this swale.  The combined discharges of Design Point 1 and sub-basin A2 are Q5 = 3.7 cfs and
Q100 = 16.3 cfs (existing flows).  The flows continue westerly offsite, through the adjacent property
and into Crystal Creek.

Existing sub-basin B1 (2.15 acres) is comprised of the southerly and westerly portion of the site and
contains the existing shop, garage, and shed buildings, paved parking and walk areas, gravel drive
and parking areas and open meadow areas with tiered railroad tie walls.  The sub-basin generates
flows of Q5 = 2.0 cfs and Q100 = 6.1 cfs (existing flow), which drains westerly and exit the site by
sheet flow into the adjacent property.  These flows, along with the flows from existing DP1 and sub-
basin A2,  continue offsite to Crystal Creek and into Monument Reservoir and Monument Creek as
described in Section 2.3 above. 

The Existing Drainage Map depicts the existing topographic mapping, drainage basin delineations,
drainage patterns, existing drives, drainage facilities, and runoff quantities with a data table including
drainage areas and flow rates.

4.2.2   Proposed Hydrologic Conditions
Water quality treatment for the new disturbed and impervious areas on the site will be provided by
two proposed Sand Filter Basins which will capture, contain, treat and release the Water Quality
Capture Volume (WQCV).   No detention for flood control is being provided because the downstream
effects of the minor increases in peak flow rates are negligible.  Several greenhouse buildings have
been removed from the site in recent months and additional buildings are to be removed in the
proposed site plan.  This building removal partially offsets the additional parking areas on the site.
The  parking  area  surface  is  not  completely  impervious,  but  rather  compacted  recycled  asphalt
material, which allows a degree of perviousness on the site.  Additionally, the developed flows from
the  offsite  and  onsite  sub-basins  travel  through  the  site  and  enters  Crystal  Creek  located
approximately 250 feet northwest of the site.  The Crystal Creek Basin extends more than two miles
to the north of the site with a contributing area of more than 550 acres upstream of the site.  The
peak flows from off-site sub-basin OSA1, along with the on-site flows discussed below, reach Crystal

61092-Monument Small Engine-FDR.odt



6 Final Drainage Report

Creek and pass downstream well before the peak discharges of the much larger basin travel by the
area.  The small increase flows have no effect on peak flows in Crystal Creek and do not present a
hazard to the downstream properties, drainage basin, or drainageways and no storm detention is
required in addition to  the WQCV.

The off-site drainage basin, OSA1 (4.05 acres), will  continue to drain into the site as in existing
conditions.  The discharges entering the site from the existing offsite water quality pond are Q5 = 2.8
cfs and Q100 = 12.1 cfs (proposed flow) which enter proposed onsite sub-basin A1. The existing pond
discharges into the site by way of the 12” CMP and emergency spillway with peak flows of Q5 = 2.8
cfs and Q100 = 12.1 cfs (existing flows), which enter the site into sub-basin A1.  In the 100 year
rainfall event, approximately 4.4 cfs exits the pond from the existing 12” CMP and is discharged onto
the site, while approximately 7.7 cfs exits through the emergency spillway crest and into the site.
Once in the site, these flows continue to drain to the northwest corner.

Proposed sub-basin A1 (1.42 acres) will be more developed with RV parking area and the parking
surface will be stabilized with recycled asphalt product.  The sub-basin will continue to accept the off-
site flows from sub-basin OSA1 to the east.  These flows will continue to be conveyed in the existing
drainage ditch/swale  located  along  the  east  edge  of  the  existing  gravel  drive.   The developed
discharges generated by sub-basin A1 are Q5 = 2.7 cfs and Q100 = 6.0 cfs (proposed flow), which
drains westerly to the existing ditch/swale and combine with the off-site flows from sub-basin OSA1
until reaching the northwest corner of the site at Design Point 1 (DP1).  The combined discharges at
Design Point 1 (DP 1) are Q5 = 5.5 cfs and Q100 = 18.1 cfs (proposed flow).  These flows will enter
the proposed water quality sand filter basin to be located in the northwest corner of the site.  The
proposed water quality sand filter basin will be 780 cubic feet in volume and have a sand surface
area of 340 square feet.  The proposed water quality basin will have an under drain with metered
outfall, a 12” hdpe outfall pipe and an 15' wide emergency spillway stabilized with soil covered rip-
rap.  Outflows from the pond are Q5 = 3.8 cfs and Q100 = 16.0 cfs (proposed flow), which represents
an increase from existing conditions of 0.3 cfs in the 5-year rainfall event and 0.5 cfs in the 100-year
event.  In the 100-year rainfall event, approximately 1.6 cfs exits the pond from the 12” standpipe
inlet located just above the WQCV elevation in the pond and the remaining 14.4 cfs exits by way of
the emergency spillway. Pond outflows will be discharged to a culvert and swale in sub-basin A2
directing the flows to the south and then to the adjacent property to the west. 

Proposed sub-basin A2 (0.32 acres) contains the existing gravel drive, existing leach field, meadow
area, and proposed drain swale.  The sub-basin drains to the west and also accepts the flows from
DP1 sand filter basin located to the north.  The discharges generated by sub-basin A2 are Q5 = 0.2
cfs  and Q100 =  1.0  cfs  (proposed flow),  which drains  westerly  to  the  proposed  swale  and  then
combines with the flows from DP1 pond outfall.  The combined discharges of pond outfall and sub-
basin A2 are Q5 = 4.0 cfs and Q100 = 17.0 cfs (proposed flows).  This combined flow represents a
slight increase from existing conditions of 0.3 cfs in the 5-year rainfall event and 0.7 cfs in the 100-
year event.  These flows will enter the adjacent property top the west at DP4.  The proposed drain
swale will be stabilized with permanent turf reinforcement mat and feature a rip-rap spreading apron
at the site property boundary.  The swale flows will be spread out over a large width leading to the
downstream existing swale, reducing velocities depth at the property line and is a suitable outfall of
the  pond  outflows.   These flows  will  continue  westerly  through the  adjacent  property  and flow
towards Crystal Creek, the same as existing conditions.  The existing stable flow path through the
adjacent site is adequate to carry the existing and developed flows.  Flow velocities in the existing
flow path are not erosive and require no special lining.  The flow path delivers the flows west to
Crystal Creek.  

Proposed sub-basin B1 (0.86 acres) is comprised of the southeastern portion of the site.  The sub-
basin will contain the proposed new shop building and paved parking.  The existing garage and shed
will be removed and the existing gravel drive will be reconfigured.  A concrete parking area will also
be installed adjacent to the building.  The developed discharges from sub-basin B1 are Q5 = 1.6 cfs
and Q100 = 3.6 cfs (proposed flows).  These flows travel overland to the west and will be directed by
new drainage swales on the north side and west side of the new building to a new water quality sand
filter basin at DP2.  The proposed water quality sand filter basin will be 550 cubic feet in volume and
have a sand surface area of 260 square feet.  The proposed water quality basin will have an under
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Drainage Facility Design 7

drain with metered outfall, a 12” hdpe outfall pipe and an 8' wide emergency spillway stabilized with
soil covered rip-rap.  The sand filter basin will discharge to the west into sub-basin B2 with peak
outflows  of  Q5 =  0.8  cfs  and  Q100 =  2.4  cfs  (proposed  flow).   In  the  100-year  rainfall  event,
approximately 1.4 cfs exits the pond from the 12” standpipe inlet  located just above the WQCV
elevation in the pond and the remaining 1.0 cfs exits by way of the emergency spillway.  These flows
continue to to drain west over the existing meadow surface into sub-basin B2.      

Developed sub-basin B2 (1.29 acres) is the western section of the site that is well vegetated.  Sub-
basin B2 will remain the same as in existing conditions.  The sub-basin generates storm runoff peak
discharges of Q5 = 0.8 cfs and Q100 = 3.4 cfs (proposed flows), which join the flows from sub-basin
B1.  The combined flows of DP 2 Pond outflows and sub-basin B2 are Q5 = 1.6 cfs and Q100 = 5.8 cfs
(proposed flows),  which represents  a decrease from existing conditions of  0.4 cfs in the 5-year
rainfall event and 0.3 cfs in the 100-year event.  These combined flows leave the site to west in
sheet flow mode as in existing conditions. 

4.3   Erosion Control

During future construction, best management practices (BMP's) for erosion control will be employed
based on the previously referenced City of Colorado Springs Drainage Criteria Manual Volume 2 and
the Erosion Control Plan for the site.  During Construction, silt fencing, sediment control log, vehicle
tracking control and concrete washout area will be in place to minimize erosion from the site. Silt
Fencing will be placed along the northern and western sides of the disturbed areas.  This will inhibit
suspended sediment form leaving the site during construction.  Silt fencing is to remain in place until
the parking area is stabilized with the recycled asphalt and until vegetation is reestablished in the
other disturbed areas which are to be reseeded.  Vehicle tracking control will be placed at the access
point in the private driveway connecting to Monument Lake Road.   Inlet protection will be placed at
the  water  quality  pond  outlet  locations.   BMP's  will  be  utilized  as  deemed  necessary  by  the
contractor,  engineer,  owner, or County inspector and are not limited to the measures described
above.  The water quality sand filters will also serve as sediment traps until construction is compete.

4.4   Water Quality Enhancement Best Management Practices

The Sand Filter Basins described above will provide storage for the Water Quality Capture Volume
(WQCV) for the site.  A Grading and Erosion Control Plan for the construction of the site has been
prepared in accordance with the provisions of  the DCM.  Placement of  construction stormwater
BMP's will as required by the plan will limit soil erosion and deposition by stormwater flowing over
the site.

The  El  Paso  County  Engineering  Criteria  Manual  (Appendix  I,  Section  I.7.2  )  requires  the
consideration of a “Four Step Process for receiving water protection that focuses on reducing runoff
volumes,  treating  the  water  quality  capture  volume  (WQCV),  stabilizing  drainageways,  and
implementing long term source controls”.  The Four Step Process is incorporated in this project and
the elements are discussed below.  

1) Runoff Reduction Practices are employed in this project.  Impervious surfaces have been reduced
as much as practically possible. Some of the existing structures on the site are being removed,
reducing impervious surfaces.  There is only minimal concrete or other hard surfaces proposed.  RV
storage area will  be stabilized with recycled asphalt surfacing, which remains a partially pervious
surface.   Minimized  Directly  Connected  Impervious  Areas  (MDCIA)  is  employed  on  the  project
because runoff passes through the western open space meadow area before leaving the site. 

2) All drainage paths on the site are stabilized with pavement or appropriate landscape treatment.
The water quality ponds are intended to intercept flows from developed areas.  Additionally, the pond
outflow points will have rip rap protection.

3) The project contains no potentially hazardous uses. All developed areas drain into a proposed a
WQCV BMP.

4)  The  site  contains  no  storage  of  potentially  harmful  substances  or  use  of  potentially  harmful
substances.  No Site Specific or Other Source Control BMP's are required.
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5   Opinion of Probable Cost for Drainage Facilities

There is no public or private storm drain system proposed for development of this site.  The private
water quality facilities will  be constructed as part of the site grading plan at the time of building
construction.   The property owner is  responsible for  construction and maintenance of  the water
quality facilities. 

6   Drainage and Bridge Fees

The site is not being platted.  No Drainage or Bridge Fees are due for this project.

7   Conclusion

This  Final Drainage Report presents existing and proposed drainage conditions for the proposed
Monument Small Engine Storage project. The development will have negligible and inconsequential
effects on the existing site drainage and drainage conditions downstream.  Water Quality treatment
will be provided.  The proposed project will not, with respect to stormwater runoff, negatively impact
the adjacent properties and downstream properties.
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Appendices

8   General Maps and Supporting Data

Vicinity Map
Portions of Flood Insurance Rate Map
Portion of Drainage Area Identification Study Map
NRCS Soil Map and Tables
SCS Soil Type Descriptions
Hydrologic Soil Group Map and Tables
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9   Hydrologic Calculations

Runoff Coefficients and Percent Imperviousness Table 6-6
Colorado Springs Rainfall Intensity Duration Frequency Table 6-5
Hydrologic Calculations Summary Form SF-1 for Existing & Developed Conditions
Hydrologic Calculations Summary 5-yr Form SF-2 for Existing & Developed Conditions
Hydrologic Calculations Summary 100-yr Form SF-2 for Existing & Developed Conditions
Percent Imperviousness Calculation for proposed Lots 1 & 2
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10   Hydraulic Calculations

Sand Filter Basin Calculations
Ditch Capacity Calculations
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11   Report Maps

Existing Condition Hydraulic Analysis Map (Map Pocket) 
Proposed Condition Hydraulic Analysis Map (Map Pocket)
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Culvert Report
Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Aug 23 2018

new 2-18 in CMP Driveway CulvertS

Invert Elev Dn (ft) =  48.00
Pipe Length (ft) =  45.00
Slope (%) =  2.00
Invert Elev Up (ft) =  48.90
Rise (in) =  18.0
Shape =  Circular
Span (in) =  18.0
No. Barrels =  2
n-Value =  0.012
Culvert Type =  Circular Corrugate Metal Pipe
Culvert Entrance =  Projecting
Coeff. K,M,c,Y,k =  0.034, 1.5, 0.0553, 0.54, 0.9

Embankment
Top Elevation (ft) =  51.00
Top Width (ft) =  24.00
Crest Width (ft) =  50.00

Calculations
Qmin (cfs) =  16.00
Qmax (cfs) =  16.00
Tailwater Elev (ft) =  (dc+D)/2

Highlighted
Qtotal (cfs) =  16.00
Qpipe (cfs) =  16.00
Qovertop (cfs) =  0.00
Veloc Dn (ft/s) =  4.92
Veloc Up (ft/s) =  5.79
HGL Dn (ft) =  49.30
HGL Up (ft) =  49.99
Hw Elev (ft) =  50.86
Hw/D (ft) =  1.31
Flow Regime =  Inlet Control
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POINT OF AREA          RUNOFF
INTEREST/BASIN(S) (AC) Q5 Q100
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OSA1 4.05 7.6 16.6

POND OUTFLOW 4.05 2.8 12.1

A1 1.42 2.7 6.0

DP 1 (IN) A1 + POND OUTFLOW 5.47 5.5 18.1
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A2 0.32 0.2 1.0
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