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Engineer's Statement

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief.  Said drainage report has been prepared according
to the criteria established by the County for drainage reports and said report is in conformity with the
applicable master plan of the drainage basin.  I accept responsibility for any liability caused by any
negligent acts, errors or omissions on my part in preparing this report.

_________________________________________________ _________________
David R. Gorman, P.E. Colorado No. 31672 Date
For and on Behalf of MVE, Inc.

Developer's Statement

I,  the owner/developer  have  read  and  will  comply  with  all  of  the  requirements  specified  in  this
drainage report and plan.

_______________________________                            ______________________________
Matthew Arvidson                       Date                               Jenna Arvidson                       Date
Owner                                                                               Owner
2310 Wakonda Way                                                          2310 Wakonda Way
Monument, CO 80132                                                       Monument, CO 80132

El Paso County

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El
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_________________________________________________ _________________
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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 Arvidson Subdivision. This plat is the subdivision of a 5.45± Acre parcel into
two lots. The report will “identify specific solutions to problems on-site and off-site resulting from the
proposed project.1 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 Final Plat 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  Arvidson Subdivision site is located within the southeast one-quarter of Section 3,
Township 11 South, Range 67 west of the 6th principal meridian in El Paso County, Colorado.  The
5.45± acre site is situated on the north side of Wakonda Way, west of Beacon Lite Rd and east of
Aries Dr. The proposed site has never been platted.  A Vicinity Map is included in the Appendix.  

The  properties  to  the  south  of  the  site  are  platted  as  Tracts  1,  32,  and  33,  Wakonda  Hills,
Subdivision No. 1,  zoned RR-0.5 (Rural  Residential),  and used as single family residencies and
vacant  residential  lots.   The property  north  and northwest  of  the site  is  Lot  1,  A and B's  Yard
Subdivision,  containing  one  singe-family  residence  with  RR-5  zoning  (Rural  Residential).   The
property to the west is not platted, contains one single-family residence and is zoned RR-5.  Lot 1,
Shattuck Subdivision, located to the southeast of the site, is zoned I-2 (Limited Industrial) and is
used as a warehouse/storage facility. The property to the east is zoned RR-2.5 (Rural Residential)
and is used as a single family residence.

1.2   Description of Property

Arvidson Subdivision contains 5.45± acres and is  zoned RR-5 (Rural  Residential).  The property
contains one existing residence, gravel drive, and auxiliary structures. The property is planned to be
rezoned RR-2.5 (Rural Residential).

The southeast portion of the site is grass meadow and the northwest portion is wooded hillside. The
ground cover,  which is in good condition, consists of native grasses and trees. The existing site
topography slopes to the southwest with grades that range from 2% to 10% towards of Wakonda
Way.

According to the National Resource Conservation Service, the dominant soil in the immediate area of
the  Arvidson Subdivision site  is  Kettle  gravelly  loam (map unit  41).  The  Kettle  gravelly  loam is
typically deep and well drained.  Permeability is rapid, surface runoff is medium, and the hazard of
erosion is moderate.  Kettle gravelly loam is classified as being part of Hydrologic Soil Group B. A

1 DCM, 4-6.
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2 Final Drainage Report

portion of the Soil Map and data tables from the National Cooperative Soil Survey are included in
the Appendix.2 

There are no major drainageways in the Arvidson Subdivision site. The majority of the flows of the
site flow south and under Wakonda Way via corrugated metal pipe (CMP) and then continue to flow
south and west into the east side of an unnamed sub-tributary. The other portion of the site flows
south and west and meets with the same sub-tributary at a more northern point. The unnamed sub-
tributary eventually flows into Monument Lake. 

The current  Flood Insurance Study of  the region includes Flood Insurance Rate Maps (FIRMs),
effective March 17, 1997. 3 4  The project site is included in Community Panel Number 08041C0276
F of the FIRMs for El Paso County, Colorado. No portion of the site lies within FEMA designated
Special Flood Hazard Areas (SFHAs). An excerpt 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

Arvidson Subdivision site is located in the Palmer Lake Major Drainage Basin (FOFO5400) on the
north side of El Paso County. The basin is an unstudied basin and has no operative Drainage Basin
Planning Study (DBPS).  The Basin stretches for approximately 2.5 miles on the north side of El
Paso County and drains from northeast to southwest into Monument Lake.   The site is located in the
southeastern  portion  of  the  Palmer  Lake  Major  Drainage  Basin.   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.

2.2   Sub-Basin Description

2.2.1   Existing Drainage Patterns (On-Site) Off-Site Drainage Flow Patterns
Off-site drainage flows enter  Arvidson Subdivision from the northeast  and east.   The hydrologic
analyses used in the drainage design of the proposed subdivision considered the existing Land Use
Conditions of the offsite sub-basin.

Existing off site sub-basin OSA1 is located north and east of the site, containing an off-site residence
and undeveloped land as well as the east side of Beacon Lite Road. The basin runoff flows west
toward Beacon Lite Road and then travels south in the roadside ditch, exiting the site in the roadside
ditch and continuing south past the Wakonda Way intersection.

2.2.2   Existing Drainage Patterns (On-Site) 
The site contains a ridge on the western portion which drains offsite towards the west on one side
and east towards the center of the site of the other.  The existing drainage patterns for the site are
described by three on-site basins that drain towards the south of the site and the North edge of
Wakonda Way. The drainage sub-basins are shown on the included Existing Drainage Map. 

Existing sub-basin  A2 is  located on the eastern portion of  the site,  containing the west  side of
Beacon Lite Rd.  The sub-basin drains south towards Wakonda Way in the roadside ditch.  Flows
from this basin turn west at Wakonda Way, combining with the flows from sub-basin A3.  

Existing sub-basin A3 contains the middle portion of the property and combines with the flows from
sub-basin A2.  The combined flows drain to Point of Interest 1 located at a low point at the northern
portion of Wakonda Way at the location of an exiting 24” CMP.  The existing culvert conveys the
runoff  flows under  Wakonda Way and  then  the  runoff  continues  offsite  to  the  southeast  in  the
adjacent property south of the site. 

2 WSS
3 FIS
4 FIRM, Map No. 08041C0756 F
5 Drain. Area Ident. Study
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Drainage Basins and Sub-Basins 3

Existing sub-basin B1 contains the western portion of the property and drains westerly and southerly
by sheet flow to the adjacent property to the west. Once offsite, the storm runoff drains toward the
northern side of Wakonda Way.  All flows from the site flows westerly, eventually into an unnamed
tributary that drains to Monument Lake.

The Soil, Geology,  Geologic Hazard and Wastewater Study for the site was prepared by Entech
Engineering,  Inc.6  The  study  notes  isolated  areas  of  Seasonal  Shallow  Ground  Water  and
Potentially  Unstable  Slopes.   Mitigation  is  to  avoid  areas  of  ponded  water  and  steep  slopes.
Foundation drains are also suggested for any new structures, depending on building location.  The
areas of concern are noted on the Drainage Maps.

3   Drainage Design Criteria

3.1   Development Criteria Reference

This  Final  Drainage Report for  Arvidson Subdivision has been prepared according to  the report
guidelines presented in the latest edition of El Paso County Drainage Criteria Manual (DCM)7.  The
hydrologic analysis is based on a collection of data from the DCM, the NCSS Web Soil Survey 8, and
proposed lot layout by M.V.E., Inc. 

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.9

No other drainage reports for any of  the adjacent properties are available for review during the
course of preparing this drainage report .

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 & quantities on 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 north and east of the site, Basin OSA 1, contains 10.11 acres draining to
the east edge of the site along the east edge of Beacon Lite Road.  Discharges of Q 5 = 3.0 cfs and
Q100 = 19.0 cfs (existing flows) continue to drain offsite to the south in the eastern roadside ditch. 

6 Soils & Geology
7 DCM Section 4.3 and Section 4.4
8 WSS
9 DCM
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4 Final Drainage Report

Existing sub-basin A2 (0.29 acres) is comprised of the west side of Beacon Lite Road and drains
south towards Wakonda Way. The discharges generated by A2 are Q5 = 0.6 cfs and Q100 = 1.4 cfs
(existing flow), which drains southerly along Beacon Lite Rd via roadside ditch and the flow enters
sub-basin A3 at the southeast corner of the site.

Wakonda Way is a 22 ft wide, paved street with no curb on either side and a low point approaching
the  intersection  with  Beacon  Lite  Rd.  Beacon  Lite  Rd  is  a  20  ft  wide,  paved  street  from the
intersection with Wakonda Way northbound for approximately 80 ft. After the initial 80 ft, Beacon Lite
Rd becomes a dirt and gravel road with a roadside ditch on the each side of the road. The road
slants towards the ditches and flows from OSA1 and A2 collect on the sides and travel southerly and
westerly via the ditch. 

Existing sub-basin A3 (3.48 acres)  contains the existing residence, gravel  driveway,  and part  of
Wakonda Way.  The sub-basin generates flows of Q5 = 1.5 cfs and Q100 = 7.5 cfs (existing flow),
which  drains  southerly  towards  Wakonda Way.   The  flows  of  sub-basin  A2  and  sub-basin  A3
combine at a low point on the north side of Wakonda Way designated Point of Interest 1, featuring
the existing 24”  CMP culvert  allowing flows to  cross to the south side of  Wakonda Way.  The
combined flows at Point of Interest 1 are Q5 = 1.9 cfs and Q100 = 8.5 cfs (existing flows).  Flows
continue towards through the adjacent property to the south, via CMP, as described in Section 2.2. 

Existing sub-basin B1 (1.32 acres) is comprised of the undeveloped western portion of the site. The
discharges generated by sub-basin B1 are Q5 = 0.4 cfs and Q100 = 3.0 cfs (existing flow), which
drains offsite in a mainly southwesterly direction towards the north edge of Wakonda Way.  These
flows continue offsite to the unnamed tributary as described in Section 2.2 above. 

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

4.2.2   Proposed Hydrologic Conditions
The off-site drainage basin, OSA1 (10.11 acres), will continue to drain toward the site as in existing
conditions.  The discharge is Q5 = 3.0 cfs and Q100 = 19.0 cfs (proposed flow) to the east side of
Beacon Lite Road and then offsite to the south as in existing conditions. 

Proposed  sub-basin  A2  (0.29  acres)  will  remain  the  same  as  in  the  existing  conditions.  The
discharges generated by A2 are Q5 = 0.6  cfs  and Q100 = 1.4 cfs (proposed flow),  which  drains
southerly along the west side of Beacon Lite Rd until flows reach the northern edge of Wakonda Way
where flows enter sub-basin A3 and continue to travel to Point of Interest 1.

Proposed sub-basin A3 (3.48 acres) is comprised of the middle section of the site.  The sub-basin
contains the existing residence, as well as a portion of the proposed development, which includes an
extension of the gravel road, a house, and a concrete parking area.  The discharges from the sub-
basin are Q5 = 1.8 cfs and Q100 = 7.9 cfs (proposed flows).  The proposed discharges are very slightly
higher than the existing discharges for sub-basin A3.  Sub-basin A3 flows south to Point of Interest 1
and are combined with flows from sub-basin A2.  The combined peak flows at Point of Interest 1 for
A2 and A3 are Q5 = 2.2 cfs and Q100 = 8.8 cfs (proposed flows).   The existing 24” CMP convey thje
flows under Wakonda Way and into the property to the south.  Once offsite, the flows will flow to an
unnamed tributary which will eventually flow into Monument Lake. 

Developed  sub-basin  B1  (1.32  acres)  is  the  western  section  of  the  site  that  is  well  treed  and
vegetated.  The sub-basin will  contain a portion of the proposed new residential lot including an
extension of the gravel road, a house, and a concrete parking parking area. The sub-basin generates
storm runoff peak discharges of  Q5 = 0.6 cfs and Q100 = 3.2 cfs (proposed flows). The proposed
flows are a very slight increase from the existing conditions. Sub-basin B1 flows westerly towards an
unnamed tributary and southerly towards Wakonda Way. 

4.3   Downstream Facilities

The existing 24” Corrugated Metal Pipe (CMP) pipe culvert located at the low point on the north side
of Wakonda Way will continue to be utilized for draining the flows from sub-basins A2 and A3 from
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Drainage Facility Design 5

the north  side of  Wakonda Way to the property  to the south as in the existing conditions.  The
proposed subdivision has negligible effects on stormwater flows from the property. 

There is no existing driveway culvert at the driveway and no driveway culvert is proposed.  Storm
drainage flows, existing grades and topography do not warrant a driveway culvert at this location.
The  existing  driveway  will  continue  to  function  as  in  existing  conditions  and  no  new driveway
improvements are proposed at Wakonda Way. 

The existing and proposed site is Low Density (Rural) Housing, 2.5 acres and larger.  Also, there are
no roadways or other improvements planned for the site.  No water quality facilities are required.
Any residential construction that involves land disturbance will  require a BESQCP to be obtained
from El Paso County.

5   Drainage and Bridge Fees

The site is located in the Palmer Lake Major Drainage Basin.  Development in this basin carries
Drainage Fees of $11,919.00 per impervious acre. The impervious area does not consider the Right
of Way from Wakonda Way or from Beacon Lite Rd. The Drainage Fees for the subdivision are
calculated below:

Arvidson Subdivision

Drainage Fees:

Drainage Fees = Platted Area x %imperviousness x $11,919.00

Drainage Fees = 4.47 Ac x 0.065 x $11,919.00 = $3,463.07

These Drainage Fees will be paid by the Developer at the filing of the plat. 

The Palmer Lake Drainage Basin has Bridge Fees of $0 and no Bridge Fees are due for this project.

6   Conclusion

This  Final Drainage Report presents existing and proposed drainage conditions for the proposed
subdivision.  The subdivision development will  have negligible and inconsequential effects on the
existing  site  drainage and drainage conditions  downstream.  The proposed project  will  not,  with
respect to stormwater runoff, negatively impact the adjacent properties and downstream properties.
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7   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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10 Final Drainage Report

8   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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9   Hydraulic Calculations

Culvert Analysis – Existing Wakonda Way 24” CMP – Developed Flows 
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10   Report Maps

Existing Condition Hydraulic Analysis Map (Map Pocket) 
Proposed Condition Hydraulic Analysis Map (Map Pocket)
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Callout
if this is within the lot, please call out a basin designation to accept the flow from OS1.
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Text Box
Is this a part of OS1?
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PROPOSED
DRAINAGE MAP

2 2
January 18, 2018

PROPOSED DRAINAGE SUMMARY TABLE

POINT OF AREA Tc          RUNOFF
INTEREST/ (AC) (MIN.) Q5 Q100
BASIN(S) (CFS) (CFS)

OSA1 10.11 18.6 3.0 19.0

A2 0.29 6.5 0.6 1.4

A3 3.48 15.4 1.8 7.9

B1 1.32 10.8 0.6 3.2

POI 1 A2, A3 3.77 15.4 2.2 8.8

FLOODPLAIN STATEMENT:
NO PORTION OF THE SUBJECT PROPERTY IS LOCATED WITHIN A FEMA DESIGNATED SPECIAL
FLOOD HAZARD AREA (SFHA) AS INDICATED ON THE  FLOOD INSURANCE RATE MAP (FIRM)
FOR EL PASO COUNTY, COLORADO AND INCORPORATED AREAS -  MAP NUMBER
08041C0276 F, EFFECTIVE MARCH 17, 1997.
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Subject: Text Box
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Lock: Unlocked
Author: dsdnijkamp

Please describe the OS1 basin flows description
and how it enters and leave this site.

Subject: Text Box
Page Label: 9
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Author: dsdnijkamp

Please add a description of OS1.
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if this is within the lot, please call out a basin
designation to accept the flow from OS1.

Subject: Text Box
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Is this a part of OS1?
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y new structures, depending on building location.  The
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bdivision has been prepared according to  the report
l Paso County Drainage Criteria Manual (DCM)7.  The
 data from the DCM, the NCSS Web Soil Survey 8, and

Please describe the OS1 basin flows
description and how it enters and leave
this site.
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f the proposed new residential lot including an
e parking parking area. The sub-basin generates
 Q100 = 3.2 cfs (proposed flows). The proposed

nditions. Sub-basin B1 flows westerly towards an
Way. 

culvert located at the low point on the north side
ning the flows from sub-basins A2 and A3 from
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