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ENGINEER’S CERTIFICATE 
 
This final drainage report amendment for the Compark Village South project was prepared by 
me or under my direct supervision in accordance with the provisions of the Town of Parker 
Storm Drainage and Environmental Criteria Manual. I understand that the Town of Parker and 
its designated town authority do not and will not assume liability for drainage facilities 
designed by others. 
 
 
 
 
Prepared By: 
 
 
 
_____________________________________________ 
Kristofer K. Wiest, P.E. 
State of Colorado No. 46080 
For and on Behalf of Merrick & Company 
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I. GENERAL LOCATION AND DESCRIPTION 

A. Location 

Compark Village South (CVS) Filing No. 1, Amendment 1 lies in what was previously 
referred to as Tract G. Compark Village South Single Family ((CVS-SF) hereinafter referred 
to as the “Site”) is located in the South Half of Section 6, Township 6 South, Range 66 West 
of the Sixth Principal Meridian, Town of Parker, County of Douglas, State of Colorado, Tract 
A. General project boundaries include Deer Track Lane to the north, CVS Filing No. 1, 
Amendment 1, Tract B to the east, CVS Filing No. 1, Amendment 1, Tract K to the south, 
and Racoon Trail Way to the west.  

B. Description of Property 

The Site consists of approximately 7.686 acres and is currently undeveloped land with 
vegetation consisting of native grasses and shrubs. Prior to the commencement of 
construction activities at the Site, the Site will be mass graded per the Final Road  & Storm 
Drainage Construction Plan for Compark South Filing No. 2, approved by the Town of 
Parker on February 24, 2021 and completed by Manhard Consulting LLC.. The design intent 
of the mass grading is for the Site to generally slope from south to north at 4-14% grades, 
with the steeper grades along the south side of the Site. The Site is anticipated to consist of 
33 single-family lots with a private drive and utilities to serve the lots. The Site will include a 
paved street, curb and gutter, hardscaping, and landscaping. The proposed improvements 
will disturb most of the Site with excavation, grading, utility installation, hardscape, and other 
construction activities. 
 
Adjacent subdivisions include Grand View Estates to the south, Stonegate to the southeast, 
Compark to the north and east, and Green Acres to the west. A Douglas County subdivision 
map has been included for reference in Appendix A. 
 
There is a major drainage channel located south of the Site, Happy Canyon Creek, which is 
tributary Cherry Creek. There are also two regional detention basins, both of which are 
located along Belford Avenue, one to the north and one to the west. 
 
There are two soil types on the Site as identified by the Natural Resource Conservation 
Service (NRCS) Web Soil Survey: Newlin Gravelly Sandy Loam, and Fondis Clay Loam. 
These soils are classified as hydrologic group B and C respectively. Newlin Gravelly Sandy 
Loam makes up the majority of the site leading to the storm pipes and inlets being sized 
assuming soil type B. Refer to Appendix E of this report for the soil survey.   

C. Floodplain Information 

The Site is located within the Happy Canyon Creek major drainage basin which has a 
regulatory 100-year floodplain. The FEMA regulatory floodplain is located off-site and 
southeast of the Site. FIRM map 08035C0062H, Effective date: September 4, 2020 
indicates that the Site is located in Zone X which poses a minimal flood hazard. The Site 
construction activities will not negatively impact the floodplain. The FIRM map has been 
included in Appendix A for reference.   
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II. DRAINAGE BASINS AND SUB-BASINS  

A. Basin Description 

The Site lies within the Green Acres Tributary, which is a Tributary of Happy Canyon Creek, 
the Site is located approximately 1.5 miles upstream of the confluence. The Green Acres 
Tributary consists of approximately 1.4 square miles. Much of the basin is in the process of 
being developed, the Site is being completed in coordination with the Compark Village 
South Development Project (hereinafter referred to as CVS Development). The CVS 
Development will construct a regional detention basin located north of Belford Avenue and 
across from Wild Fox Street. The regional detention basin will provide water quality 
treatment and detention for the Site. Known previous drainage studies completed applicable 
to the Site have been listed below for reference: 
 

• UDFCD - Outfall System Planning - Happy Canyon Creek Watershed within Douglas 
County, prepared by Kiowa Consultants, June 1993. MHFD, in conjunction with 
sponsor partners Town of Parker and Douglas County, are planning on updating the 
Happy Canyon Creek OSP. 

• Green Acres Tributary is a part of the Happy Canyon Creek watershed. There are 
several existing drainage studies covering the upstream area of the Green Acres 
Tributary development projects. See the Meridian Office Park, Filings 4 & 5 master 
drainage analysis for further detail.  

• Happy Canyon Creek Major Drainageway Plan, prepared by Muller Engineering 
Company, March 2014.  

• Amendment to Happy Canyon Creek Major Drainageway Plan, March 2014, 
prepared by Manhard Consulting, February 2016. 

• Final Drainage Report Amendment – Compark Village South, Filing No. 1 Parker, 
Colorado prepared by Manhard Consulting, July 2020. 

• Final Drainage Report – Compark Village South, Filing No. 1 – Belford Ave Site Plan 
Amendment Parker, Colorado. Prepared by Manhard Consulting June 2021 
(hereinafter referred to as the CVS F1 Report). 

• Final Drainage Report – Compark Village South Filing No. 2 and Filing 2, Amd 1, 
Parker, Colorado. Prepared by Manhard Consulting July 2020 (hereinafter referred to 
as the CVS F2 Report). 

• Final Drainage Report for Green Acres Tributary Project prepared by RESPEC June 
2020. 

• Final Drainage Report for Compark Village South Multi-Family – Compark Village 
South, Filing No. 1, Amendment 2, Parker, Colorado. Prepared by Merrick and 
Company September 10, 2021 (hereinafter referred to as CVS MF Report). As of the 
date of this report, the above-mentioned report has not been approved and is in the 
review process with the Town of Parker.  

 
The Site is within sub-basins CVS-14b, 15, 15A, 17, 17A, and 18 as described in the CVS 
F2 Report. All of the sub-basins as described within the report convey the peak storm runoff 
directly to the regional detention basin designed within the same report via two alternative 
routes described in further detail below. This detention basin will release restricted flows into 
an existing box culvert under E-470 and into the Green Acres Tributary (GAT) in compliance 
with the Master Drainage Report for Compark Village South and Town of Parker 
requirements.  
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B. Sub-Basin Description 

The Site is comprised of 22 sub-basins. The proposed basins and design points are 
depicted on the drainage plan provided in Appendix A. These sub-basins have been 
determined based on land use, area, roadway slopes, storm sewer locations, and inlet 
capacities. 
 
The following on-site sub-basins are captured by both proposed on-site and existing off-site 
storm sewer infrastructure and are conveyed to the regional detention pond to the western 
forebay, A1-3, B1, and C1, as well as the following off-site sub-basins, OS1-5. 
 
The following on-site sub-basins are captured by both proposed on-site and existing off-site 
storm sewer infrastructure and are conveyed to the regional detention pond to the southern 
forebay, D1, E1-2, F1, G1, I1, and J1, as well as the following off-site sub-basins, OS6-7. 
 
Basin A1 (0.33 acres) 
The basin will remain mostly undisturbed with drainage patterns to the north per historical 
conditions. A proposed drainage swale will be constructed along the northern edge of the 
basin to capture on-site and off-site peak storm runoff and prevent it from overland 
conveyance through the single-family lots. The proposed drainage swale will convey 
captured runoff off-site to an existing CDOT Type C inlet (inlet 7-5 per the CVS F2 Report) 
located at design point 2. Runoff coefficients calculated are C5=0.05 and C100=0.49; the 
peak storm event flows are calculated as Q5=0.0 cfs and Q100=1.2 cfs. 
 
Basin A2 (0.88 acres) 
The basin will be developed into overlot grading for single-family homes and right-of-way 
improvements to include landscape and hardscape. Runoff from the basin will sheet flow to 
the 4-inch mountable curb and gutter and conveyed to a proposed 10’ Type R inlet to the 
west at design point 4. Runoff coefficients calculated are C5=0.47 and C100=0.70; the peak 
storm event flows are calculated as Q5=1.0 cfs and Q100=3.9 cfs. 
 
Basin A3 (0.56 acres) 
The basin will be developed into overlot grading for single-family homes and right-of-way 
improvements to include landscape and hardscape. Runoff from the basin will sheet flow to 
the 4-inch mountable curb and gutter and conveyed to a proposed 10’ Type R inlet to the 
west at design point 6. Runoff coefficients calculated are C5=0.30 and C100=0.38; the peak 
storm event flows are calculated as Q5=0.6 cfs and Q100=1.8 cfs. 
 
Basin B1 (0.07 acres) 
The basin will be developed into overlot grading for single-family homes. Runoff from the 
basin will sheet flow to the 4-inch mountable curb and gutter and conveyed to an existing 10’ 
Type R inlet to the northwest (inlet 6-5B per the CVS F2 Report) at design point 8. Runoff 
coefficients calculated are C5=0.45 and C100=0.69; the peak storm event flows are calculated 
as Q5=0.1 cfs and Q100=0.4 cfs. 
 
Basin C1 (1.84 acres) 
The basin will be developed into overlot grading for single-family homes. Runoff from the 
basin will sheet flow to the 4-inch mountable curb and gutter and conveyed to an existing 10’ 
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Type R inlet to the northwest (inlet 5-5 per the CVS F2 Report) at design point 10. Runoff 
coefficients calculated are C5=0.41 and C100=0.67; the peak storm event flows are calculated 
as Q5=2.7 cfs and Q100=11.1 cfs. 
 
Basin D1 (0.75 acres) 
The basin will be developed into overlot grading for single-family homes. Runoff from the 
basin will sheet flow to the 4-inch mountable curb and gutter and conveyed to an existing 10’ 
Type R inlet to the northwest (inlet 2-11 per the CVS F2 Report) at design point 12. Runoff 
coefficients calculated are C5=0.41 and C100=0.67; the peak storm event flows are calculated 
as Q5=1.1 cfs and Q100=4.5 cfs. 
 
Basin E1 (0.32 acres) 
The basin will be developed into overlot grading for single-family homes. Runoff from the 
basin will sheet flow to the 4-inch mountable curb and gutter and conveyed to a proposed 
10’ Type R inlet to the east at design point 13. Runoff coefficients calculated are C5=0.37 
and C100=0.65; the peak storm event flows are calculated as Q5=0.4 cfs and Q100=1.7 cfs. 
 
Basin F1 (0.69 acres) 
The basin will be developed into overlot grading for single-family homes and right-of-way 
improvements to include landscape and hardscape. Runoff from the basin will sheet flow to 
the 4-inch mountable curb and gutter and conveyed to a proposed 10’ Type R inlet to the 
east at design point 14. Runoff coefficients calculated are C5=0.46 and C100=0.69; the peak 
storm event flows are calculated as Q5=0.8 cfs and Q100=3.0 cfs. 
 
Basin G1 (0.22 acres) 
The basin will remain mostly undisturbed with drainage patterns to the north per historical 
conditions. A proposed drainage swale will be constructed along the northern edge of the 
basin to capture on-site and off-site peak storm runoff and prevent it from overland 
conveyance through the single-family lots. The proposed drainage swale will convey 
captured runoff off-site to a proposed CDOT Type C inlet with a closed mesh grate located 
at design point 17. Runoff coefficients calculated are C5=0.05 and C100=0.49; the peak storm 
event flows are calculated as Q5=0.01 cfs and Q100=0.9 cfs. 
 
Basin G2 (0.06 acres) 
The basin will consist of a proposed drainage swale which will convey the peak storm runoff 
to the north, where it will be captured at a low point with a proposed CDOT Type C inlet with 
a closed mesh grate at design point 17. Runoff coefficients calculated are C5=0.05 and 
C100=0.49; the peak storm event flows are calculated as Q5=0.01 cfs and Q100=0.3 cfs. 
 
Basin H1 (0.11 acres) 
The basin will be developed into right-of-way improvements to include landscape and 
hardscape. Runoff from the basin will sheet flow to curb and gutter where it will be conveyed 
off-site to an existing 10’ Type R inlet (inlet A-5 per the CVS MF Report). Runoff coefficients 
calculated are C5=0.49 and C100=0.71; the peak storm event flows are calculated as Q5=0.2 
cfs and Q100=0.7 cfs. 
 
Basin I1 (0.63 acres) 
The basin will be developed into a park/open space consisting of landscaping. Runoff from 
the basin will sheet flow and conveyed overland off-site. Runoff coefficients calculated are 
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C5=0.06 and C100=0.50; the peak storm event flows are calculated as Q5=0.1 cfs and 
Q100=2.5 cfs. 
 
Basin J1 (1.22 acres) 
The basin will be developed into a park/open space consisting of landscaping. Runoff from 
the basin will sheet flow to the north, where it will be captured at a low point with a proposed 
CDOT Type C inlet with a closed mesh grate at design point 21. Runoff coefficients 
calculated are C5=0.05 and C100=0.49; the peak storm event flows are calculated as Q5=0.2 
cfs and Q100=4.6 cfs. 
 
Basin OS1 (0.87 acres) 
The basin will remain mostly undisturbed with drainage patterns to the north per historical 
conditions. A proposed drainage swale will be constructed along the northern edge of the 
basin to capture off-site peak storm runoff and prevent it from overland conveyance into 
Bunny Hop Lane right-of-way. The proposed drainage swale will convey captured runoff to 
an existing CDOT Type C inlet (inlet 7-5 per the CVS F2 Report) located at design point 2. 
Runoff coefficients calculated are C5=0.08 and C100=0.51; the peak storm event flows are 
calculated as Q5=0.2 cfs and Q100=2.7 cfs. 
 
Basin OS2 (0.30 acres) 
The basin will remain undeveloped and runoff from the basin will remain as it historically has 
as overland flow to the north. Runoff from the basin will be conveyed by 4-inch mountable 
curb and gutter east to a proposed 10’ Type R inlet at design point 4. Runoff coefficients 
calculated are C5=0.08 and C100=0.51; the peak storm event flows are calculated as Q5=0.1 
cfs and Q100=0.9 cfs. 
 
Basin OS3 (0.30 acres) 
The basin will remain undeveloped and runoff from the basin will remain as it historically has 
as overland flow to the north. Runoff from the basin will be conveyed by 4-inch mountable 
curb and gutter east to an existing 15’ Type R inlet at design point 5 (inlet 6-5 per the CVS 
F2 Report). Runoff coefficients calculated are C5=0.07 and C100=0.50; the peak storm event 
flows are calculated as Q5=0.1 cfs and Q100=0.9 cfs. 
 
Basin OS4 (0.16 acres) 
The basin is comprised of existing right-of-way improvements, to include local residential 
roadway, sidewalk, and landscaping. Runoff from the basin will remain as it historically has, 
conveyed by 4-inch mountable curb and gutter north to an existing 10’ Type R on-grade inlet 
at design point 8 (inlet 6-5B per the CVS F2 Report). Runoff coefficients calculated are 
C5=0.66 and C100=0.80; the peak storm event flows are calculated as Q5=0.4 cfs and 
Q100=1.2 cfs. 
 
Basin OS5 (0.31 acres) 
The basin is comprised of existing right-of-way improvements, to include local residential 
roadway, sidewalk, and landscaping. Runoff from the basin will be conveyed by 4-inch 
mountable curb and gutter west to an existing 10’ Type R sump inlet at design point 10 (inlet 
5-5 per the CVS F2 Report). Runoff coefficients calculated are C5=0.64 and C100=0.78; the 
peak storm event flows are calculated as Q5=0.7 cfs and Q100=2.5 cfs. 
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Basin OS6 (0.25 acres) 
The basin is comprised of existing right-of-way improvements, to include local residential 
roadway, sidewalk, and landscaping. Runoff from the basin will be conveyed by 4-inch 
mountable curb and gutter east to an existing 10’ Type R on-grade inlet at design point 10 
(inlet 2-11 per the CVS F2 Report). Runoff coefficients calculated are C5=0.61 and 
C100=0.77; the peak storm event flows are calculated as Q5=0.5 cfs and Q100=1.7 cfs. 
 
Basin OS7 (0.18 acres) 
The basin will remain mostly undisturbed with drainage patterns to the north per historical 
conditions. Runoff will sheet flow across the basin to a proposed drainage swale and then 
conveyed to a proposed CDOT Type C inlet with a closed mesh grate located at design 
point 17. Runoff coefficients calculated are C5=0.17 and C100=0.55; the peak storm event 
flows are calculated as Q5=0.1 cfs and Q100=0.9 cfs. 
 

III. DRAINAGE CHANNELS  

A. Happy Canyon Creek 

Happy Canyon Creek is a major basin that is tributary to Cherry Creek. The portion of Happy 
Canyon Creek thalweg that extends up near the Site is a natural sandy bottom channel. The 
thalweg has an existing natural meander bend located near the southeast corner of the Site. 
No apparent head cutting exists within this channel reach. The active channel is a dry 
stream bed the experiences active flows during wet seasonal conditions.  
 
As previously stated, the site is located within the Zone X floodplain adjacent to Happy 
Canyon Creek. No major channel improvements are anticipated for Happy Canyon Creek 
with this project.  
 

IV. DRAINAGE DESIGN CRITERIA 

A. Regulations 

This final drainage report is prepared in accordance with the Town of Parker Storm 
Drainage Design (Addendum to the Urban Storm Drainage Criteria Manuals Volumes 1, 2, 
and 3) and the MHFD.  
 
No detention pond improvements are included as part of this project. Per the previously 
stated drainage reports, the regional detention pond to the north is sufficiently sized to 
accommodate the water quality and detention pond volumes for the Site. 

B. Development Criteria Reference and Constraints 

The previously mentioned CVS F1 & F2 Report prepared by Manhard Consulting created a 
couple of assumptions based on information at the time of designing the regional detention 
basin located north of Belford Avenue. In order to ensure the regional detention basins 
compliance with the Town of Parker and Mile High Flood Control Districts (MHFD) 
requirements, and the design as described in these reports, the Site is constrained to these 
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assumptions. If these assumptions are not met, additional design and modification is 
required to ensure the regional detention basins capability for providing the necessary water 
quality treatment and detention volumes it is designed to receive. 
 
The CVS F1 Report assumed the future drainage basins, the imperviousness of these 
basins, and where runoff would be routed from these basins. 2.53 acres within the Site was 
assumed it would be developed into single family homes with a 48% overall imperviousness, 
the remaining 5.16 acres of the Site was assumed it would be developed into multi-family 
with an overall imperviousness of 75%. The overall assumed imperviousness of the Site is 
66.1%, the improvements proposed within this report contain an overall imperviousness of 
34%, well below that which the regional detention pond was designed for. The CVS F1 
Report Contributory Drainage Areas to Det Basin Exhibit has been provided in Appendix A 
for reference, the exhibit has been marked up to depict the Site and the assumed 
development impervious areas for the Site. 
 
In addition, the CVS F2 Report breaks out the future assumed developments into drainage 
sub-basins to be collected by two separate storm sewer systems taking alternative routes 
that outfall into the regional detention basin. Compliance with these assumptions must be 
met in order to ensure the existing storm sewer infrastructure operates per the original 
design. In order to ensure compliance with the CVS F2 Report a comparison of the peak 
storm event runoff rates captured at each inlet and design point was completed, Table 1 
below depicts a brief summary of the findings (as of the date of this report, the analysis is 
still in progress and will be added with the next submittal). The CVS F2 Report Proposed 
Drainage Area Map – Filing No. 2 has been marked up with the Site and applicable notes 
and included for reference in Appendix A. 

C. Hydrological Criteria 

The minor storm design rainfall is the 5-year event, and the major storm design rainfall is the 
100-year event. Runoff conveyance coefficients were calculated using the equations found 
in Table 6-4 of the Urban Storm Drainage Criteria Manual.  Time of concentration 
calculations were based on land use as well as distance and slope of travel.   
 
5-year and 100-year event storm flows are calculated using the Rational Method.  Percent 
imperviousness values are from Town of Parker Strom Drainage and Environmental Criteria 
and are summarized below: 
   
  Description   Percent Impervious (%) 
  Parking lot:  Paved   100 
  Roof Area    90 
  Lawns, Clayey Soil   2 
 
Runoff coefficients are from Town of Parker Criteria using hydrologic Soil Group C. 
 
Rainfall intensities (I) for the area are approximated by the equation: 
 

  � =
��.���

	
��
���.���
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The 1-hour design point rainfall values (P1) used are 1.39 for the 5-year rainfall and 2.60 for 
the 100-year rainfall per the Town of Parker Storm Drainage and Environmental Criteria 
Manual.  Tc represents the time of concentration in minutes and consists of overland flow 
time plus travel time. 
 
All hydrological calculations including a summary of the calculated minor and major rainfall 
event flows are provided in Appendix B. Basin maps are included in Appendix A. 

D. Hydraulic Criteria 

(As of the date of this report, the hydraulic analysis is still in progress and will be 
added with the next submittal) 
 
On-site storm sewer inlets were sized using the Urban Storm Drainage Criteria Manual UD-
Inlet spreadsheet version 5.01 as well as Hydraflow Express Extension for AutoCAD Civil 
3D. On-site final storm sewer pipes were sized using the Hydraflow software to determine 
hydraulic grade lines (HGL).  
 
All proposed storm sewer is sized to carry the 5-year storm event without surcharging the 
sewer and the 100-year storm event with the hydraulic grade line a minimum of 1 foot below 
the proposed ground surface.  Based on the Hydraflow results, the 100-year pipe flows are 
contained inside the pipe. 5-year HGLs are assumed to be contained within the pipe as well. 
 
Inlets are sized to capture the 5-year storm event and inlets in a sump are designed for the 
100-yr event. Calculations are included in Appendix C. 
 

V. DRAINAGE FACILITY DESIGN 

A. General Concept 

The overall intent of the drainage design for the Site is to comply with the previous drainage 
reports and tie-in to the existing regional detention pond located to the north. 
 
The proposed drainage design conveys developed runoff via sheet flow and gutter flow to 
inlets with sizing in appendix C.  
 
Offsite public improvements for conveyance of minor and major flows are considered as part 
of Basin A-2 (see further explanation in the next section).  
 
Water quality and detention will be provided within the regional detention basin as described 
in the CVS F1 Report. 

B. Specific Details 

As mentioned previously in this report, the site will be divided into multiple drainage sub-
basins. The onsite runoff will be routed through the site via gutters and sheet flow and 
intercepted by inlets in sump and on-grade conditions. Flows captured by the inlets will be 
routed via the storm sewer directly to the existing detention/water quality regional detention 
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pond. The detention pond has been sized to accommodate the flows resulting from the 
areas shown on the drainage map.  
 
Water Quality and Maintenance 
 
Stormwater quality is provided by the existing detention pond designed by Manhard and 
described within the previously stated drainage reports.  
 
Temporary sediment and erosion control will be provided with silt fence, and diversion 
ditches. Inlet protection and rock socks will also be used to protect existing storm 
infrastructure and provide water quality measures during construction.  
 
Appendices 
Tables, figures, charts and drawings used for references and calculations can be found in 
the Appendices of this report.   

• A provides a vicinity map, topographic map, soils maps, FEMA floodplain maps, and 
drainage basin maps;  

• B provides the hydrologic calculations;  

• C provides the hydraulic calculations;  

• D provides stormwater quality baffle system details;  

• E provides the excerpts from drainage studies referenced in this report. 

VI. Environmental Protection Criteria 

A. General 

Site Drainage improvements are intended to minimize the impact to the environment. The 
previously installed improvements to the Happy Canyon Creek required permitting through 
FEMA. As part of this permitting process, requirements regarding potential impacts to 
wetland areas and to threatened and endangered species were identified and the proper 
permitting was obtained. Specifics can be found in the CLOMR for Happy Canyon Creek. 

B. Construction BMP Plan 

Construction BMPs shall be placed during construction to minimize soil erosion and the 
movement of sediment offsite. Construction BMPs shall be placed during the initial and 
interim phases of construction. The intent of the initial BMPs are to fulfill water quality 
objectives during the overlot and roadway rough grading phase of the project. Once the 
initial phase of earthmoving and rough grading is complete, interim BMP placement can be 
made. Interim BMPs are in place for fine grading, utility construction, and street construction. 
Construction plans will contain all appropriate Stormwater Management Details. In addition, 
a stormwater Management Plan will be prepared to meet the Town of Parker, State of 
Colorado, and EPA criteria.   
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VII. CONCLUSIONS 

A. Compliance with the LSDC 

The on-site drainage design complies with the Mile High Flood Control District’s Urban 
Storm Drainage Criteria Manual and Town of Parker Storm Drainage Design (Addendum to 
the Urban Storm Drainage Criteria Manuals Volumes 1, 2, and 3).  The design is consistent 
with the drainage design proposed in the previously mentioned drainage reports 

B. Drainage Concept 

The drainage design will convey storm flows without causing damage. The site is not 
located within a FEMA designated floodplain. 
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  Compark Village South Single Family 
  Filing No. 1,  
  Final Drainage Report 

________________________________________________________________________ 
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Appendix B:  Hydrologic Computations 

  



Runoff  Chapter 6 
 

 
6-8 Urban Drainage and Flood Control District August 2018 

Urban Storm Drainage Criteria Manual Volume 1 

Table 6-3.  Recommended percentage imperviousness values 

Land Use or Percentage Imperviousness 
(%) Surface Characteristics 

Business: 

   Downtown Areas 95 

   Suburban Areas 75 

Residential lots (lot area only): 

Single-family   

      2.5 acres or larger 12 

      0.75 – 2.5 acres  20 

      0.25 – 0.75 acres  30 

      0.25 acres or less  45 

Apartments 75 

Industrial: 

Light areas 80 

Heavy areas 90 

Parks, cemeteries 10 

Playgrounds 25 

Schools 55 

Railroad yard areas 50 

Undeveloped Areas: 

Historic flow analysis 2 

Greenbelts, agricultural 2 
Off-site flow analysis (when land use not 
defined) 45 

Streets: 

Paved 100 

Gravel (packed) 40 

Drive and walks 90 

Roofs 90 

Lawns, sandy soil 2 

Lawns, clayey soil 2 

 



COEFF

MERRICK & COMPANY

Developed Composite C-Factor and Impervious Analysis

Compark Village South - (Tract A)

Calculated by: KB

Checked by: KW

Date: 10/7/2021

Basin Land Use Area (acres) I value C5 C10 C100

A1 PROPOSED LANDSCAPE 0.33 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.00 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.33 0.02 0.05 0.15 0.49

A2 PROPOSED LANDSCAPE 0.08 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.60 0.45 0.40 0.47 0.67

PROPOSED WALKS 0.03 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.17 1.00 0.86 0.87 0.89

0.88 0.54 0.47 0.53 0.70

A3 PROPOSED LANDSCAPE 0.07 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.29 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.04 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.16 1.00 0.86 0.87 0.89

0.56 0.58 0.30 0.32 0.38

B1 PROPOSED LANDSCAPE 0.00 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.06 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.07 0.51 0.45 0.51 0.69

C1 PROPOSED LANDSCAPE 0.00 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 1.79 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.05 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

1.84 0.46 0.41 0.47 0.67

D1 PROPOSED LANDSCAPE 0.00 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.74 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.75 0.46 0.41 0.47 0.67

E1 PROPOSED LANDSCAPE 0.04 0.02 0.05 0.15 0.49

PROPOSED PARK 0.16 0.10 0.12 0.21 0.53

PROPOSED BUILDING AND WALKS 0.02 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.09 1.00 0.86 0.87 0.89

0.32 0.41 0.37 0.43 0.65

F1 PROPOSED LANDSCAPE 0.04 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.53 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.03 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.09 1.00 0.86 0.87 0.89

UDFCD - TABLE 6-4, SOIL GROUP C/D



COEFF

MERRICK & COMPANY

Developed Composite C-Factor and Impervious Analysis

Compark Village South - (Tract A)

Calculated by: KB

Checked by: KW

Date: 10/7/2021

UDFCD - TABLE 6-4, SOIL GROUP C/D

0.69 0.51 0.46 0.51 0.69

G1 PROPOSED LANDSCAPE 0.22 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.00 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.22 0.02 0.05 0.15 0.49

G2 PROPOSED LANDSCAPE 0.06 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.00 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.00 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.06 0.02 0.05 0.15 0.49

H1 PROPOSED LANDSCAPE 0.05 0.02 0.05 0.15 0.49

PROPOSED SINGLE FAMILY (0.25 AC or LESS) 0.00 0.45 0.40 0.47 0.67

PROPOSED BUILDING AND WALKS 0.02 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.05 1.00 0.86 0.87 0.89

0.11 0.55 0.49 0.54 0.71

I1 PROPOSED LANDSCAPE 0.62 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.63 0.03 0.06 0.15 0.50

J1 PROPOSED LANDSCAPE 1.22 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.00 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

1.22 0.02 0.05 0.15 0.49

OS1 PROPOSED LANDSCAPE 0.78 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.08 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.87 0.11 0.12 0.21 0.53

OS2 PROPOSED LANDSCAPE 0.28 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.30 0.06 0.08 0.17 0.51

OS3 PROPOSED LANDSCAPE 0.29 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.30 0.04 0.07 0.16 0.50

OS4 PROPOSED LANDSCAPE 0.04 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.11 1.00 0.86 0.87 0.89

0.16 0.77 0.66 0.70 0.80

OS5 PROPOSED LANDSCAPE 0.08 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.02 0.90 0.77 0.80 0.85



COEFF

MERRICK & COMPANY

Developed Composite C-Factor and Impervious Analysis

Compark Village South - (Tract A)

Calculated by: KB

Checked by: KW

Date: 10/7/2021

UDFCD - TABLE 6-4, SOIL GROUP C/D

PROPOSED PAVEMENT 0.21 1.00 0.86 0.87 0.89

0.31 0.73 0.64 0.67 0.78

OS6 PROPOSED LANDSCAPE 0.07 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.01 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.16 1.00 0.86 0.87 0.89

0.25 0.71 0.61 0.65 0.77

OS7 PROPOSED LANDSCAPE 0.15 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.03 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.18 0.16 0.17 0.25 0.55

OS8 PROPOSED LANDSCAPE 0.05 0.02 0.05 0.15 0.49

PROPOSED BUILDING AND WALKS 0.03 0.90 0.77 0.80 0.85

PROPOSED PAVEMENT 0.00 1.00 0.86 0.87 0.89

0.08 0.32 0.30 0.37 0.62



tc1

STANDARD FORM SF-2

TIME OF CONCENTRATION 10/7/2021

CALCULATED BY: KB PROJECT: Compark Village South - (Tract A)    JOB NO:

CHECKED BY: KW BASIN: LOCATION: Town of Parker, CO

SUB-BASIN DATA INITIAL/OVERLAND Tc CHECK FINAL

TIME (Tc) (Urbanized Basins) Tc CONVEYANCE

DESIGNATION AREA C5 LENGTH SLOPE Ti LENGTH     AVG. SLOPE Conv. VEL Tt COMP TOTAL Tc=(26-17i)+L/(60*(14i+9)*sqrt(S)) REMARKS

(acres) (ft) (%) (min) (ft) ∆Y (%) Type* (fps) (min) Tc (min) LENGTH (ft) (min) (min)**

A1 0.33 2% 0.05 40 16.0 4.8 240 2.8 1.2 3 0.8 5.3 10.1 280 26.0 10.1 Building Roof

A2 0.88 54% 0.47 120 1.5 10.8 375 5.0 1.3 6 2.3 2.7 13.5 495 17.1 13.5 Paved Gutter

A3 0.56 58% 0.30 20 3.2 4.4 375 5.0 1.3 6 2.3 2.7 7.1 395 16.2 7.1 Paved Gutter

B1 0.07 51% 0.45 25 1.5 5.1 395 5.0 1.3 6 2.3 2.9 8.1 420 17.6 8.1 Paved Gutter

C1 1.84 46% 0.41 25 2.5 4.6 185 10.5 5.7 6 4.8 0.6 5.2 210 18.2 5.2 Paved Gutter

D1 0.75 46% 0.41 25 2.5 4.6 185 10.5 5.7 6 4.8 0.6 5.2 210 18.3 5.2

E1 0.32 41% 0.37 25 1.5 5.8 175 1.0 0.6 6 1.5 1.9 7.7 200 19.3 7.7

F1 0.69 51% 0.46 120 1.5 11.1 350 5.0 1.4 6 2.4 2.4 13.6 470 17.5 13.6

G1 0.22 2% 0.05 40 16.0 4.8 200 2.8 1.4 5 1.8 1.9 6.7 240 25.9 6.7

G2 0.06 2% 0.05 15 20.0 2.7 100 1.5 1.5 5 1.8 0.9 3.6 115 25.8 5.0

H1 0.11 55% 0.49 18 1.5 4.1 50 1.3 2.6 6 3.2 0.3 4.4 68 16.7 5.0

I1 0.63 3% 0.06 25 4.0 5.9 140 6.0 4.3 3 1.4 1.6 7.6 165 25.6 7.6

J1 1.22 2% 0.05 25 4.0 6.0 220 10.0 4.5 3 1.5 2.5 8.4 245 25.8 8.4

OS1 0.87 11% 0.12 100 3.6 11.6 215 2.5 1.2 3 0.8 4.7 16.3 315 24.5 16.3

OS2 0.30 6% 0.08 100 3.5 12.2 130 3.4 2.6 3 1.1 1.9 14.1 230 25.3 14.1

OS3 0.30 4% 0.07 100 3.5 12.3 25 0.5 2.0 3 1.0 0.4 12.7 125 25.6 12.7

OS4 0.16 77% 0.66 15 1.5 2.7 200 7.5 3.8 6 3.9 0.9 3.5 215 13.1 5.0

OS5 0.31 73% 0.64 15 1.5 2.8 415 7.0 1.7 6 2.6 2.7 5.5 430 13.7 5.5

OS6 0.25 71% 0.61 15 1.5 3.0 300 3.0 1.0 6 2.0 2.5 5.5 315 14.1 5.5

OS7 0.18 16% 0.17 20 16.0 3.0 25 4.0 16.0 3 2.8 0.1 3.2 45 23.3 5.0

OS8 0.08 32% 0.30 15 10.0 2.6 20 2.0 10.0 3 2.2 0.2 2.8 35 20.5 5.0

Q:\DEN\Projects\0950-00 Compark South\DESIGN\Drainage\Hydrology\Single Family\Rational\[0950_Rational Calculations Drainage_SF.xls]tc1 Merrick & Company

             * Note:    Conveyance Coefficients - Type 1-Heavy Meadow, Type 2-Tillage/Field, Type 3-Short Pasture and lawns,

 Type 4-Nearly Bare Soil, Type 5-Grassed Waterway, Type 6-Paved areas and shallow paved swales. The maximum initial/overland length shall not exceed 300 feet.

** Based on Assumption that Building roofs will take 5 min to fully contribute to storm system
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5yr-Run

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

CALCULATED BY: KB JOB NO: 65110570

DATE: 10/7/2021 PROJECT: Compark Village South - (Tract A)

CHECKED BY: KW DESIGN STORM: 5 Year

D
E

S
IG

N
 P

O
IN

T

A
R

E
A

 D
E

S
IG

.

A
R

E
A

 (
A

c
re

s
)

R
U

N
O

F
F

 C
O

E
F

F

T
c
 (

m
in

)

C
 A

 (
A

c
re

s
)

I 
(i

n
/h

o
u

r)

Q
 (

c
fs

)

T
c
 (

m
in

)

 (
C

 A
) 

(A
c
re

s
)

I 
(i

n
/h

o
u

r)

Q
 (

c
fs

)

S
L

O
P

E
 (

%
)

S
T

R
E

E
T

 F
L

O
W

 

(c
fs

)

D
E

S
IG

N
 F

L
O

W
 

(c
fs

)

S
L

O
P

E
 (

%
)

P
IP

E
 S

IZ
E

 (
in

)

L
E

N
G

T
H

 (
ft

)

V
E

L
O

C
IT

Y
 (

fp
s
)

T
t 

(m
in

)

A1 0.33 0.05 10.1 0.02 2.9 0.05

A2 0.88 0.47 13.5 0.42 2.5 1.05

A3 0.56 0.30 7.1 0.17 3.2 0.56

B1 0.07 0.45 8.1 0.03 3.1 0.09

C1 1.84 0.41 5.2 0.76 3.6 2.70

D1 0.75 0.41 5.2 0.31 3.5 1.09

E1 0.32 0.37 7.7 0.12 3.2 0.37

F1 0.69 0.46 13.6 0.31 2.5 0.79

G1 0.22 0.05 6.7 0.01 3.3 0.04

G2 0.06 0.05 5.0 0.00 3.6 0.01

H1 0.11 0.49 5.0 0.05 3.6 0.20

I1 0.63 0.06 7.6 0.04 3.2 0.12

J1 1.22 0.05 8.4 0.06 3.1 0.19

OS1 0.87 0.12 16.3 0.11 2.3 0.24

OS2 0.30 0.08 14.1 0.02 2.5 0.06

OS3 0.30 0.07 12.7 0.02 2.6 0.05

OS4 0.16 0.66 5.0 0.11 3.6 0.38

OS5 0.31 0.64 5.5 0.20 3.5 0.68

OS6 0.25 0.61 5.5 0.15 3.5 0.54

OS7 0.18 0.17 5.0 0.03 3.6 0.11

OS8 0.08 0.30 5.0 0.02 3.6 0.09

5-YEAR RAINFALL = 1.39 IN/HR., 100-YEAR RAINFALL = 2.60 IN/HR. MERRICK & COMPANY

*value known from Master Drainage Report

TRAVEL TIMEDIRECT RUNOFF    TOTAL RUNOFF   STREET PIPE



100yr-Run

STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

CALCULATED BY: KB JOB NO: 65110570

DATE: 10/7/2021 PROJECT: Compark Village South - (Tract A)

CHECKED BY: KW DESIGN STORM: 100 Year
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A1 0.33 0.49 10.1 0.16 7.2 1.18

A2 0.88 0.70 13.5 0.62 6.4 3.92

A3 0.56 0.38 6.2 0.21 8.5 1.81

B1 0.07 0.69 8.1 0.05 7.8 0.36

C1 1.84 0.67 5.2 1.24 9.0 11.07

D1 0.75 0.67 5.2 0.50 8.9 4.50

E1 0.32 0.65 7.7 0.21 7.9 1.66

F1 0.69 0.69 13.6 0.48 6.3 3.04

G1 0.22 0.49 6.7 0.11 8.3 0.91

G2 0.06 0.49 5.0 0.03 9.1 0.27

H1 0.11 0.71 5.0 0.08 9.1 0.72

I1 0.63 0.50 7.6 0.31 8.0 2.49

J1 1.22 0.49 8.4 0.60 7.7 4.62

OS1 0.87 0.53 16.3 0.46 5.8 2.66

OS2 0.30 0.51 14.1 0.15 6.2 0.94

OS3 0.30 0.50 12.7 0.15 6.5 0.97

OS4 0.16 0.80 5.0 0.13 9.1 1.16

OS5 0.31 0.78 5.5 0.24 8.8 2.12

OS6 0.25 0.77 5.5 0.19 8.8 1.71

OS7 0.18 0.55 5.0 0.10 9.1 0.91

OS8 0.08 0.62 5.0 0.05 9.1 0.45

5-YEAR RAINFALL = 1.39 IN/HR., 100-YEAR RAINFALL = 2.60 IN/HR. MERRICK & COMPANY

*value known from Master Drainage Report

TRAVEL TIMEDIRECT RUNOFF    TOTAL RUNOFF   STREET PIPE
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Appendix C:  Hydraulic Computations 

(As of the date of this report, the analysis is still in progress and will be added with 
the next submittal) 
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Inlet Sizing 
UD-Inlet Calculations 
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StormCAD Analysis Output 
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Appendix D:  Stormwater Quality Information and Details 
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Appendix E: Excerpts from Referenced Drainage Studies  


