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ENGINEER’S CERTIFICATION STATEMENT: 

This report and plan for the Phase II drainage design of the Canvas at Castle Rock development was 

prepared by me (or under my direct supervision) in accordance with the provisions of the Town of Castle 

Rock Drainage Design and Technical Criteria for the owners thereof. I understand that the Town of Castle 

Rock does not and will not assume liability for drainage facilities designed by others. 

 

 

 

         

Daniel Katz, Register Professional Engineer  Date 

State of Colorado No. 52465 

For and on behalf of CAGE Civil Engineering 

 

 

DEVELOPER’S CERTIFICATION STATEMENT: 

Watermark Equity Group, LLC. hereby certifies that the drainage facilities for the Canvas at Castle Rock 

development shall be constructed according to the design presented in this report.  I understand that the 

Town of Castle Rock does not and will not assume liability for the drainage facilities designed and/or 

certified by my engineer and that the Town of Castle Rock reviews drainage plans pursuant to the 

Municipal Code; but cannot, on behalf of the Canvas at Castle Rock, guarantee that final drainage design 

review will absolve Watermark Equity Group, LLC and/or their successors and/or assigns of future liability 

for improper design. 

 

 

                                                        

Authorized Signatory     Date 

Watermark Equity Group, LLC.  
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SCOPE 

The purpose of this report is to present the drainage plan for the proposed Canvas at Castle Rock 

development, and to show compliance with the Castle Rock Storm Drainage Design and Technical 

Criteria Manual. The following report includes analysis and design of locations of proposed inlets and 

storm systems in general accordance with the standards and specifications of Castle Rock. 

I. GENERAL LOCATION AND DESCRIPTION 

A. Site Location 

• The Canvas at Castle Rock development is located the southwest 1/4 of Section 23, 

Township 8 South, Range 67 West of the 6th Principal Meridian in the Town of Castle 

Rock, Douglas County, Colorado. 

• The site is bordered to the to the north by the Douglas Lane Tributary, to the east by 

Plum Creek Blvd, the west by the Castle Rock Fire Station 152, and to the south by 

Crystal Valley Pkwy. Site address(s) have not been assigned at the time of report 

publication. 

• The single-family development Heckendorf Ranch Filing No. 2 is north, east and south of 

the site. There is a Castle Rock Fire Station to the west of the site. 

• See Appendix A for Vicinity Map. 

B. Description of Property 

• The site is a parcel of approximately 10.74 acres. The site consists of undeveloped land 

with native grasses and no trees. There is an existing dirt drive that provides access to 

the Douglas Lane Tributary.  

• The proposed Canvas at Castle Rock development includes the construction of 102 

townhome units and all the relevant infrastructure for the development. Access will be 

provided to the east along Plum Creek Blvd and to the south along Crystal Valley Pkwy. 

Internal streets, alleys, sidewalks and parking will also be constructed.  

• From Crystal Valley Pkwy and Plum Creek Blvd the topography slopes up between 10-

20% to a flatter area that slopes gently to the west at a 2-4% grade. On the northern 

edge of the site ground slopes down to the Douglas Lane Tributary at a 4:1 slope and to 

the west the ground slopes down to the Castle Rock Fire Station 152 at a 4:1 slope. 

• Soil types on site as identified by the Natural Resources Conservation Service (NRCS) 

are as follows:  

Hydrologic Soil Group— Summary by Map Unit — Castle Rock Area, Colorado (CO622) 

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI 

BtE Bresser-Truckton sandy loams, 5 to 25 % 

slops 

B 10.8 100% 

• See Appendix A for soils map. 

• The Douglas Lane Tributary is to the north of the site and runs east to west. 
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• There is no pollution or any known contamination existing at the site. Should any pollution 

or contamination be introduced to the site during construction the contractor will be 

responsible for remediation. 

• There are no floodplains delineated by the Town of Castle Rock or FEMA on the site. 

Refer to the FIRM map in Appendix A. 

•  There are no known irrigation canals, ditches or geologic features within the project 

boundary. 

II. DRAINAGE BASINS AND SUB-BASINS 

A. Major Drainage Basins 

• According to the FEMA FIRM map for this region, the site is in an area of minimal flood 

hazard, known as Zone X. Please refer to the FEMA FIRM map in Appendix A. 

• There is a non FEMA mapped floodplain within the Douglas Lane Tributary that was 

identified by a Flood Hazard Area delineation for Gambel Ridge and Douglas Lane 

Tributary Watersheds by RESPEC in October 2014.  

• The site’s existing drainage is divided in two directions. Most onsite drainage will flow into 

the Douglas Lane Tributary to the northwest. Another portion will flow to the southwest 

into the curb and gutter of Crystal Valley Pkwy. Both flows eventually drain to the existing 

regional detention/water quality pond to the northwest. 

• The site is part of Major Basin B from the Phase III Drainage Study for the Heckendorf 

Ranch Filing No. 2, January 2006. This basin discharges into the existing regional pond 

via the Douglas Lane Tributary.  

• The Douglas Lane Tributary, which borders the site to the north, is in overall good 

condition having had some recent improvements completed in 2019. There are two 

isolated segments that have been identified to have potential for further erosion towards 

the project area. To stabilize these portions of the bank, soil riprap is proposed to be 

installed from the toe of slope up to the proposed top of bank at a slope not steeper than 

2.5H:1V. At this time, no fill is proposed within the non FEMA mapped 100-year 

Floodplain.   

• Per the Heckendorf Ranch Filing 2 Drainage Study, the Canvas at Castle Rock site is 

divided between three existing minor drainage basins. Most of the site is located in basin 

B2.19, with the rest of the site lying within portions of basins B2.12 and B2.16. All of 

these basis drain to the existing regional detention/water quality pond northeast of the 

project site (referred to as Pond 1 in the study).  

• Because the proposed Canvas at Castle Rock development includes portions of a few 

existing basins from the study, a composite C value and peak flow have been calculated 

for this report. This analysis yielded the following results for the proposed site: 

100-Year Storm Event Heckendorf Ranch Filing 2 
Drainage Study, January 2006 

Canvas at Castle 
Rock Development 

Composite C Value 0.57 0.66 

Peak Discharge (cfs) 35.57 41.35 
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See Appendix B for hydrologic calculations from the Heckendorf Ranch Filing 2 Drainage 

Study as well as composite C value and peak flow calculations for the proposed site. 

• Per the Heckendorf Ranch Filing 2 Drainage Study, the total 100-year flow rate into the 

regional pond is 776-cfs. The proposed Canvas at Castle Rock Development will 

increase the flow rate by 5.8 cfs resulting in a 0.75% increase. This minimal increase in 

flow will have an insignificant impact on the functionality of the existing regional pond. 

• Off-site flow patterns will not be influenced by the development of this site.  

B. Minor Drainage Basins 

• The proposed project has been divided into 20 minor drainage basins. There are 4 basins 

that run offsite “OS” and 16 onsite “D” basins. All the runoff from the onsite and offsite 

basins eventually flow to the existing regional detention/water quality pond northwest of 

the site to be treated. 

• Basin OS1 currently consists of an existing curb return on Plum Creek Blvd, asphalt 

pavement, sidewalk, a crosspan and open space with native vegetation. In the proposed 

condition it will consist of pavement, curb, gutter, sidewalk and a portion of the clubhouse 

for the site. Runoff from this basin flows offsite in the curb and gutter of Plum Creek Blvd. 

• Basin OS2 currently consists of an existing meandering concrete sidewalk adjacent to 

Crystal Valley Pkwy, curb, gutter and open space with native vegetation. In the proposed 

condition, it will consist of pavement, curb, gutter, sidewalk and open space with native 

grasses. Runoff from this basin sheet flows offsite into the curb and gutter of Crystal 

Valley Pkwy. 

• Basin OS3 currently consists of open space with native grasses. In the proposed 

condition it will consist of sidewalk, retaining walls and open space with native grasses. 

Runoff from this basin sheet flows off site where it eventually will flow into the existing 

regional pond northwest of the site. 

• Basin OS4 currently consists of an existing meandering gravel trail and open space with 

native grasses. In the proposed condition, it will consist of sidewalk, retaining walls, open 

space, and a gravel maintenance access trail. All the runoff from this basin flows north 

offsite into the Douglas Lane Tributary. 

• The existing condition of all “D” basins is open space with native grasses. There are no 

existing structures or infrastructure internal to the site. 

• Basin D1 is proposed to consist of pavement, curb, gutter, sidewalk, concrete driveways 

and roofs of proposed buildings. Runoff from this basin flows in the curb and gutter until it 

is captured by a Type R Inlet at Design Point 1. In the event that this on-grade inlet is 

clogged, runoff will overflow into Basin D16. 

• Basin D2 is proposed to consist of pavement, curb, gutter, sidewalk, concrete driveways 

and roofs of proposed buildings including the clubhouse. Runoff flows in swales, inverted 

crowed alleys, and the curb and gutter until it is combined with flows from DP10 at 

Design Point 2. 

• Basin D3 is proposed to consist of sidewalk and native grasses. This small basin 

produces runoff that is captured in a Nyloplast Inlet at the low point of Design Point 3. In 
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the event that this inlet is clogged, runoff will pond ±1’ before overflowing offsite into 

basin OS1 and then into Plum Valley Boulevard. 

• Basin D4 is proposed to consist of sidewalk, roofs of proposed buildings and native 

grasses. This basin produces runoff that is captured in a Nyloplast Inlet at the low point of 

Design Point 4 where it is combined with flows from D5 and D3. In the event that this inlet 

is clogged, runoff will pond ±0.8’ before overflowing into basin D5. 

• Basin D5 is proposed to consist of sidewalk and native grasses. This small basin 

produces runoff that is captured in a Nyloplast Inlet at the low point of Design Point 5. In 

the event that this inlet is clogged, runoff will pond ±0.8’ before overflowing into basin D6. 

• Basin D6 is proposed to consist of roofs from proposed buildings, a concrete alley, 

pavement, sidewalks and curb and gutter. The runoff from this basin flows in the inverted 

crown of the alley and curb and gutter until it is captured in a Type R Inlet at Design Point 

6. In the event that this inlet is clogged, runoff will pond ±0.3’ before overflowing into 

basin D2. 

• Basin D7 is proposed to consist of roofs, sidewalk and native grasses. Runoff from this 

basin is captured in a Nyloplast Inlet at the low point of Design Point 7. In the event that 

this inlet is clogged, runoff will pond ±0.8’ before overflowing offsite into basin OS2 and 

then into Plum Valley Boulevard. 

• Basin D8 is proposed to consist of roofs, sidewalk and native grasses. Runoff from this 

basin is captured in a Nyloplast Inlet at the low point of Design Point 8. In the event that 

this inlet is clogged, runoff will pond ±0.8’ before overflowing into basin D9. 

• Basin D9 is proposed to consist of roofs, concrete alleys, sidewalk and curb and gutter. 

The runoff that this basin produces is captured in the inverted crown of the alleys and 

curb and gutter. This drainage is conveyed to Design Point 9 where it is combined with 

flows from D2 and D10 and is captured in a Type R Inlet. In the event that this on-grade 

inlet is clogged, runoff will overflow into Basin D16. 

• Basin D10 is proposed to consist of roofs, sidewalk, pavement and curb and gutter. The 

flows from this basin are conveyed in the curb and gutter to Design Point 10 where it is 

combined with flows from D2.  

• Basin D11 is proposed to consist of roofs, sidewalk and native grasses. The runoff from 

this basin is captured in a Nyloplast Inlet at the low point of Design Point 11. In the event 

that this inlet is clogged, runoff will pond ±0.4’ before overflowing into basin D9. 

• Basin D12 is proposed to consist of roofs, sidewalk and native grasses. The runoff from 

this basin is captured in a Nyloplast Inlet at the low point of Design Point 12. In the event 

that this inlet is clogged, runoff will pond ±0.8’ before overflowing into basin D16. 

• Basin D13 is proposed to consist of a portion of roof from a townhome building. This 

runoff is conveyed in the gutter of the building and is eventually discharged into a roof 

drain system at Design Point 13. 

• Basin D14 is proposed to consist of a portion of roof from a townhome building. This 

runoff is conveyed in the gutter of the building and is eventually discharged into a roof 

drain system at Design Point 14. 
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• Basin D15 is proposed to consist of roofs, sidewalk and native grasses. The runoff from 

this basin is captured in a Nyloplast Inlet at the low point of Design Point 15. In the event 

that this inlet is clogged, runoff will pond ±0.6’ before overflowing offsite into basin OS4 

and then into Douglas Lane Tributary. 

• Basin D16 is proposed to consist of roofs, pavement, concrete alleys, sidewalk and curb 

and gutter. The runoff is conveyed in the inverted crown of the alleys and the curb and 

gutter to a Type R Inlet at Design Point 16. After the runoff is captured in the inlet, it is 

combined with the flows from all “D” basins and is conveyed via a storm sewer system to 

the existing regional pond northwest of the site to be treated. In the event that the Type R 

Inlet is clogged, runoff will pond ±0.3’ before overflowing offsite into basin OS4 and then 

into Douglas Lane Tributary. 

III. DRAINAGE DESIGN CRITERIA  

A. Regulations 

• The site is designed in accordance with the Town of Castle Rock Storm Drainage Design 

and Technical Criteria Manual, updated June 2019 and the Urban Storm Drainage 

Criteria Manual, Volumes 1, 2, and 3 (UDFCD), Mile High Flood District, revised August 

2018. 

B. Drainage Studies, Master Plans, Site Constraints 

• The project site is included in the Phase III Drainage Study for Heckendorf Ranch Filing 2 

by EMK Consultants, Inc. The proposed development is in compliance with all drainage 

requirements set forth in the Phase II study. This study includes detention and water 

quality for the proposed site within the Heckendorf Regional Pond. 

• See Appendix D for excerpts from the Phase III Drainage study for Heckendorf Ranch 

Filing 2 by EMK Consultants, Inc. 

C. Hydrology 

• Peak storm runoff was determined using the Rational Formula: Q=CIA 

• Design storm recurrence intervals are the 5-year storm for the minor event and the 100-

year storm for the major event.  

• In accordance with the UDFCD and Table 6-1 in the Town of Castle Rock Storm 

Drainage Design and Technical Criteria Manual, NOAA Atlas was used to obtain rainfall 

depth-duration-frequency values for the project location. This corresponds to the 

following 1-hour point rainfall values (in): 5-yr = 1.43, 100-year = 2.60.  

• Detention storage calculations and releases are provided in the Phase III Drainage Study 

for Heckendorf Ranch Filing 2 (see Appendix D). The proposed development does not 

exceed the assumptions used in calculations for that report. 

• See Appendix B for all hydrologic calculations. 

D. Hydraulics 

• The UD-Inlet_v4.06 spreadsheet will be used to calculate inlet and street capacities 

throughout the site. These calculations will be provided in the Phase III report. 
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• Hydraulic Grade Lines (HGLs) for the minor event will be contained within the pipe and 

for major event will be a minimum of 1’ below the proposed surface at the storm system 

structures.  HGLs will be calculated using the Hydraflow Storm Sewers Extension for Civil 

3D program with standard loss coefficients. These calculations will also be provided in 

the Phase III Report. 

• See Appendix C for all hydraulic calculations.  

E. Storage & Water Quality Enhancement 

• Water Quality Best Management Practices (BMP’s) for the site include detention and 

controlled release of the water quality capture volume (WQCV) by the existing 

Heckendorf Regional Pond.  

• The WQCV was previously determined in the Phase III Drainage study for Heckendorf 

Ranch Filing 2 by EMK Consultants. 

IV. STORMWATER MANAGEMENT FACILTY DESIGN 

A. Storm Water Conveyance Facilities 

• While the majority of the site’s runoff will be conveyed directly to the regional 

detention/water quality pond, a small portion (Basin OS4, 1.74 AC) will discharge to the 

Douglas Lane Tributary, north of the site. This tributary runs from east to west and is 

vegetated with mostly native grasses and coniferous trees. It eventually conveys runoff to 

the existing regional pond. 

• Runoff from the remainder of the site will be captured via proposed and existing drainage 

infrastructure that conveys runoff directly to the existing regional detention/water quality 

pond northwest of the site. The aforementioned drainage infrastructure includes a series 

of RCP storm sewer (ranging from 18”-30” dia.), inlets and manholes. Per the Phase III 

Drainage Study for Heckendorf Ranch Filing 2, the regional pond was designed to 

accommodate runoff for the proposed development in its developed condition. 

• All storm sewer infrastructure has been designed to capture and convey peak runoff from 

the 100-year storm event to the existing regional pond. 

B. Stormwater Storage Facilities 

• As detailed in the Phase III Drainage report for Heckendorf Ranch Filing 2, a regional 

detention/water quality pond was designed to accommodate developed flows from this 

project site. This pond is located northwest of the site and provides 21.1 ac-ft of detention 

storage, 3.7 ac-ft of which is dedicated to water quality storage. Detained and treated 

water is released into East Plum Creek. 

• See Appendix B for hydrologic computations showing the assumed fully developed flows 

for which the pond was designed to detain and treat per the Heckendorf Ranch Filing 2 

Drainage Study. 

• See Appendix D for related excerpts from the Heckendorf Filing 2 Drainage Study. 
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C. Water Quality Enhancement Best Management Practices 

• As previously stated, treatment of the water quality capture volume (WQCV) for the 

proposed site is being provided by the existing Heckendorf Regional Pond.  

• This site has been designed to adhere to the four step process for water quality laid out in 

the Town of Castle Rock Storm Drainage Design and Technical Criterial Manual: 

o Step 1: Efforts have been made in the site design to enhance water quality by 

minimizing directly connected impervious areas and minimizing the impervious 

area where possible. Basins D4, D7, D8, D11, D12 and D15 are all good 

examples showing runoff from roofs, sidewalk and pavement being run through 

vegetated areas before entering the storm sewer system. 

o Step 2: Water Quality Capture Volume (WQCV) and Flood Control Detention via 

Full-Spectrum Detention will be provided in the existing regional detention/water 

quality pond designed to include runoff from this site. 

o Step 3: Stream Channel Stabilization Techniques will be implanted along the 

Douglas Lane Tributary, which borders the site to the north. This channel is in 

overall good condition having had some recent improvements completed in 2019. 

There are two isolated segments that have been identified to have potential for 

further erosion towards the project area. To stabilize these portions of the bank, 

soil riprap is proposed to be installed from the toe of slope up to the proposed top 

of bank at a slope not steeper than 2.5H:1V. At this time, no fill is proposed within 

the non FEMA mapped 100-year Floodplain.   

o Step 4: Spill prevention techniques for potential chemicals, oils, fertiliers and 

other pollutants will be detailed in the Temporary Erosion & Sediment Control 

Plan and Report for this site. Structural measures will include covering of 

storage/handling areas, spill containment control, proper sanitary sewer 

connections, provision of designated storage material and handling areas and 

provision of proper waste receptacles. Non-Structural measure will include 

general good housekeeping practices, preventative maintenance, recycling 

programs, spill prevention and response and employee “awareness” education 

and training. 

• The majority of the site’s runoff is being captured and conveyed to a proposed stilling 

basin enhancement to the regional pond forebay. 

D. Floodplain Modification 

• A floodplain modification is not anticipated for the construction of Canvas at Castle Rock. 

E. Additional Permitting Requirements 

• The proposed development will likely require a Colorado State Stormwater Discharge 

Permit for discharge into the Heckendorf Regional Pond. 

• The Town of Castle Rock will require a Grading, Erosion, and Sediment Control (GESC) 

permit. 



CANVAS AT CASTLE ROCK  
PHASE II DRAINAGE REPORT 

Page 8 of 8 

 

E:\_Projects\200119 - Castle Courts - Castle Rock, CO\05 - Design\Drainage\Canvas at Castle Rock - Phase II Drainage Report Narrative.docx 

F. General 

• All tables, figures, charts and drawings are in general compliance with the Town of Castle 

Rock’s Storm Drainage Design and Technical Criteria Manual 

 

V. CONCLUSIONS 

A. Compliance with Standards 

• The drainage design for the Canvas at Castle Rock site detailed within this report is in 

general compliance with the Town of Castle Rock Storm Drainage Design and Technical 

Criterial Manual, the Mile High Flood District Urban Storm Drainage Criteria Manual, and 

previous drainage studies prepared for this site.  

B. Variances 

• There are no variances requested for this project at this time.  

C. Drainage Concept 

• The stormwater inlets and pipes designed with this report will safely and effectively 

convey runoff to the existing off-site Heckendorf regional detention and water quality 

pond designed for the Canvas at Castle Rock development. The proposed development 

will have no adverse impact to the downstream drainage system or adjacent properties. 

 

VI. REFERENCES 

• Town of Castle Rock Storm Drainage Design and Technical Criteria Manual, Revised 

June 2019 

• Urban Storm Drainage Criteria Manual, Volumes 1, 2, and 3, Mile High Flood District, 

Revised August 2018. 

• Phase III Drainage Study for Heckendorf Ranch Filing 2, EMK Consultants, Inc., January 

9, 2006 
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This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Castle Rock Area, Colorado
Survey Area Data: Version 13, Jun 5, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 4, 2010—Oct 16, 
2017

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/13/2020
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

BtE Bresser-Truckton sandy 
loams, 5 to 25 percent 
slopes

B 10.8 100.0%

Totals for Area of Interest 10.8 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/13/2020
Page 3 of 4



Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Castle Rock Area, Colorado

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

7/13/2020
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USGS The National Map: Orthoimagery. Data refreshed April 2020
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APPENDIX B - HYDROLOGIC COMPUTATIONS
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Project:
Location:
Designer:

Date:
Latest Revision:

B2.12 0.70 0.00 0.00 0.70 0.00 0.60
B2.16 2.72 1.72 0.00 0.00 1.00 0.66
B2.19 8.40 0.00 8.40 0.00 0.00 0.89

Total/Composite 11.82 1.72 8.40 0.70 1.00 0.82
Offsite Area* 10.25 0.00 0.00 0.00 10.25 0.20

Total/Composite with Offsite Area 22.07 1.72 8.40 0.70 11.25 0.53

B2.12 0.29 0.00 0.00 0.29 0.00 0.60
B2.16 1.76 0.00 0.00 1.76 0.00 0.60
B2.19 7.91 0.00 0.00 7.91 0.00 0.60

Total/Composite 9.96 0.00 0.00 9.96 0.00 0.60
Offsite Area* 0.78 0.00 0.00 0.00 0.78 0.20

Total/Composite with Offsite Area 10.74 0.00 0.00 9.96 0.78 0.57

Basin Designation Design Point
Total Area Within 
Canvas At Castle 

Rock Site (ac)
C100 C X A Tc (min)

Intensity 
(in/hr)

Peak Flow, Q 
(cfs)

B2.12 76 0.29 0.60 0.17 5.00 8.70 1.51
B2.16 83 1.76 0.60 1.06 12.20 6.40 6.76
B2.19 90 7.91 0.60 4.75 10.50 6.80 32.27

Offsite Area* To Pond 0.78 0.20 0.16 15.00 5.80 0.90
Total To Pond 10.74 0.57 6.13 15.00 5.80 35.57

Canvas at Castle Rock
Castle Rock, CO
IJL
8/14/2020
8/14/2020

100-YEAR PEAK RUNOFF CALCULATIONS FOR PORTIONS OF HECKENDORF BASINS WITHIN CANVAS AT CASTLE ROCK

Pavement 
(C100=0.93)

Commercial 
(C100=0.89)

Residential 
(C100=0.60)

Offsite 
(C100=0.20)

WeightedBasin Designation Total Area (ac)

PEAK RUNOFF ANALYSIS FROM PHASE III DRAINAGE STUDY FOR HECKENDORF FILING 2 
FOR COMPARISON TO CANVAS AT CASTLE ROCK

C-VALUE SUMMARY FROM PHASE III DRAINAGE STUDY FOR HECKENDORF RANCH FILING 2

C-VALUE SUMMARY FOR PORTIONS OF HECKENDORF BASINS WITHIN CANVAS AT CASTLE ROCK

*Open space not inlcuded in Phase III Drainage Study For Heckendorf Ranch Filing 2. Assumed C value of 0.20 (open space).

Basin Designation
Total Area Within 
Canvas At Castle 

Rock Site (ac)

Pavement 
(C100=0.93)

Commercial 
(C100=0.89)

Residential 
(C100=0.60)

Offsite 
(C100=0.20) Weighted

E:\_Projects\200119 - Castle Courts - Castle Rock, CO\05 - Design\Drainage\200119 - Rational Method Calculations.xlsx



Project: 1From Table 6-3 in UDFCD Volume 1
Location: 2From Table 6-4 in UDFCD Volume 1
Designer:

Date:
Latest Revision:

Roofs Lawn Pavement Concrete Gravel Misc

Impervious %1 90% 2% 100% 90% 40% 0%

C2 C5 C10 C100

OS1 B 0.28 12,292 893 5,539 1,658 4,203 0 0 51.70% 0.39 0.42 0.48 0.67
OS2 B 1.39 60,514 0 53,100 688 6,726 0 0 12.90% 0.08 0.09 0.16 0.49
OS3 B 0.44 19,267 0 15,907 0 3,360 0 0 17.35% 0.11 0.13 0.20 0.51
OS4 B 1.74 75,702 0 58,533 0 3,480 13,688 0 12.92% 0.08 0.09 0.16 0.49
D1 B 1.63 71,108 25,638 16,588 10,352 18,530 0 0 70.93% 0.56 0.59 0.63 0.76
D2 B 1.63 70,795 21,900 10,093 15,129 23,673 0 0 79.59% 0.64 0.67 0.70 0.80
D3 B 0.10 4,548 0 4,038 0 510 0 0 11.87% 0.07 0.08 0.15 0.48
D4 B 0.17 7,343 4,273 2,162 0 908 0 0 64.09% 0.50 0.53 0.58 0.73
D5 B 0.12 5,412 0 4,795 0 617 0 0 12.03% 0.07 0.09 0.15 0.48
D6 B 0.33 14,240 4,367 1,645 3,108 5,120 0 0 82.02% 0.67 0.69 0.72 0.81
D7 B 0.09 3,774 2,137 1,216 0 421 0 0 61.64% 0.48 0.51 0.56 0.72
D8 B 0.17 7,443 4,273 2,290 0 880 0 0 62.92% 0.49 0.52 0.57 0.72
D9 B 0.55 23,855 8,546 3,376 2,736 9,197 0 0 78.69% 0.63 0.66 0.69 0.80

D10 B 0.22 9,516 2,137 2,952 2,712 1,715 0 0 65.55% 0.51 0.54 0.59 0.73
D11 B 0.20 8,749 4,273 3,632 0 844 0 0 53.47% 0.40 0.44 0.49 0.68
D12 B 0.17 7,443 4,273 2,281 0 889 0 0 63.03% 0.49 0.52 0.57 0.72
D13 B 0.05 2,339 2,137 202 0 0 0 0 82.40% 0.67 0.70 0.72 0.81
D14 B 0.05 2,336 2,137 199 0 0 0 0 82.50% 0.67 0.70 0.73 0.81
D15 B 0.17 7,474 4,273 2,318 0 883 0 0 62.71% 0.49 0.52 0.56 0.72
D16 B 1.23 53,687 19,229 6,504 8,384 19,571 0 0 80.90% 0.66 0.68 0.71 0.81

Overall 10.74 467,838 110,485 197,370 44,767 101,526 13,688 0 52.37% 0.41 0.43 0.48 0.67

Percent 
Impervious

NRCS Hydrologic Soil 
Group

Runoff Coefficients, C2Misc
(sf)

IMPERVIOUSNESS AND RUNOFF COEFFICIENT CALCULATIONS

Basin Designation
Total Area 

(ac)
Total Area 

(sf)
Roofs

(sf)
Lawn 
(sf)

Pavement 
(sf)

Concrete 
(sf)

Gravel
(sf)

Canvas at Castle Rock
Castle Rock, CO
IJL
8/14/2020
8/14/2020

E:\_Projects\200119 - Castle Courts - Castle Rock, CO\05 - Design\Drainage\200119 - Rational Method Calculations.xlsx



Project: 1Max 300 ft in Urban areas and 500 ft in rural areas
Location: K 2From Table 6-2 in UDFCD Volume 1
Designer: Heavy Meadow 2.5 Minimum Tc 5

Date: Tillage/Field 5
Latest Revision: Short Pasture/Lawns 7

Nearly Bare Ground 10
Grassed Waterway 15
Paved Areas 20

Basin Designation
Imperviousness

(%)
C5 Length (ft)1 Slope (%) Ti (min) Land Surface Length (ft) Slope (%)

Velocity
(ft/sec)

Tt (min)
Computed Tc 

(min)
First Design 

Point Tc (min)
Selected Tc

(min)
OS1 51.70% 0.42 15 2.00 3.72 Paved Areas 71 0.45 1.34 0.88 4.60 18.30 5.00
OS2 12.90% 0.09 99 23.00 6.43 Grassed Waterway 1 2.00 2.12 0.01 6.44 N/A 6.44
OS3 17.35% 0.13 61 35.00 4.24 Grassed Waterway 1 2.00 2.12 0.01 4.25 N/A 5.00
OS4 12.92% 0.09 143 12.00 9.58 Grassed Waterway 1 2.00 2.12 0.01 9.59 N/A 9.59
D1 70.93% 0.59 96 2.30 6.83 Paved Areas 372 1.00 2.00 3.10 9.93 17.22 9.93
D2 79.59% 0.67 71 3.10 4.48 Paved Areas 526 1.06 2.06 4.26 8.74 16.70 8.74
D3 11.87% 0.08 12 9.75 3.00 Grassed Waterway 64 2.40 2.32 0.46 3.45 N/A 5.00
D4 64.09% 0.53 14 6.30 2.07 Grassed Waterway 47 1.90 2.07 0.38 2.45 15.42 5.00
D5 12.03% 0.09 12 9.75 2.99 Grassed Waterway 90 2.12 2.18 0.69 3.68 N/A 5.00
D6 82.40% 0.69 35 4.30 2.67 Paved Areas 130 0.78 1.77 1.23 3.89 13.19 5.00
D7 82.50% 0.51 10 5.70 1.90 Grassed Waterway 44 2.00 2.12 0.35 2.25 12.23 5.00
D8 62.71% 0.52 10 4.30 2.05 Grassed Waterway 44 1.95 2.09 0.35 2.40 15.64 5.00
D9 80.90% 0.66 22 5.00 2.18 Paved Areas 406 2.17 2.95 2.30 4.47 14.51 5.00

D10 52.37% 0.54 32 10.90 2.59 Paved Areas 128 2.90 3.41 0.63 3.21 17.86 5.00
D11 0.00% 0.44 39 7.70 3.82 Grassed Waterway 27 1.80 2.01 0.22 4.05 N/A 5.00
D12 0.00% 0.52 54 2.70 5.54 Grassed Waterway 1 1.20 1.64 0.01 5.55 N/A 5.55
D13 0.00% 0.70 25 1.15 3.48 Paved Areas 1 1.20 2.19 0.01 3.48 N/A 5.00
D14 0.00% 0.70 25 1.15 3.47 Paved Areas 1 1.20 2.19 0.01 3.48 N/A 5.00
D15 0.00% 0.52 57 3.67 5.15 Grassed Waterway 1 1.20 1.64 0.01 5.16 N/A 5.16
D16 0.00% 0.68 97 2.96 5.18 Paved Areas 357 1.10 2.10 2.84 8.02 N/A 8.02

NRCS Conveyance Factors, K2

Time of Concentration, Tc (Check)

Canvas at Castle Rock

Castle Rock, CO

IJL
8/14/2020
8/14/2020

TIME OF CONCENTRATION CALCULATIONS

Initial/Overland Flow Time, Ti Channelized Flow/Travel Time, Tt

Type of Land Surface

E:\_Projects\200119 - Castle Courts - Castle Rock, CO\05 - Design\Drainage\200119 - Rational Method Calculations.xlsx



 

Chapter 6.  Hydrology 

 

Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Page 6-2                             

 

set of one hour design point rainfall values, indicated in Table 6-1, apply to the 
Town. 

TABLE 6-1 

1-HOUR POINT RAINFALL VALUES FOR  

THE TOWN OF CASTLE ROCK (INCHES) 

2- YR 5-YR 10-YR 50-YR 100-YR 

1.06 1.43 1.66 2.26 2.60 

 
The one-hour rainfall depths are the basis of the Town’s intensity-duration 
rainfall curves and are used to formulate design storm distributions. 

  

6.1.2 Intensity-Duration Curves.  Rainfall intensity based on storm duration for a 
variety of storm return periods can be found on Figure 6-1 at the end of this 
chapter.  These curves were developed using distribution factors provided in the 
NOAA Atlas and also provided in Table RA-4 of the UDFCD Manual.  These 
Intensity-Duration curves are based on Equation RA-3 in the Rainfall Section of 
the UDFCD Manual.   

 

6.1.3 Six-hour Rainfall.  In order to use the Colorado Urban Hydrograph Procedure 
(CUHP), two, three or six-hour rainfall distributions are required, depending on 
watershed area.  Table RA-1 in the UDFCD Manual summarizes storm 
durations, area adjustments, and incremental rainfall depths to be used in CUHP 
based on watershed area.  The UD-Raincurve Spreadsheet included in the 
UDFCD Manual shall be used to generate the rainfall distribution curves 
necessary for a CUHP model.  In order to generate these distribution curves, the 
one-hour and six-hour rainfall depths for the design return periods are 
necessary.  Since the Town of Castle Rock is not located within UDFCD 
boundaries, the rainfall depth-duration-frequency curves provided in the UDFCD 
Manual do not provide rainfall values for the entire Town.  Therefore these 
values are provided in these Criteria.  The 1-hour point values can be found in 
Table 6-1 of this chapter. The six-hour point values are as follows: 

 

TABLE 6-2 

6-HOUR POINT RAINFALL VALUES FOR  

THE TOWN OF CASTLE ROCK (INCHES) 

2- YR 5-YR 10-YR 50-YR 100-YR 

1.5 2.0 2.2 3.0 3.4 

    

 
The UD-Raincurve spreadsheet shall be used for all portions of the Town.  Once 
the rainfall distribution curves are generated using the UDFCD UD-Raincurve 
Spreadsheet, the CUHP model is to be set up following the procedures provided 
in the Runoff chapter in Volume 1 of the UDFCD Manual. 

rkatz
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Project: Design Storm: 2-Yr
Location: 1-hr Design Point Rainfall (in): 1.06
Designer:

Date:
Latest Revision:

Basin Designation
Design 
Point

Area (ac) C2 C X A Tc (min) Intensity 
(in/hr)

Peak Flow, Q 
(cfs)

OS1 O1 0.28 0.39 0.11 5.00 3.60 0.39
OS2 O2 1.39 0.08 0.11 6.44 3.35 0.36
OS3 O3 0.44 0.11 0.05 5.00 3.60 0.17
OS4 O4 1.74 0.08 0.13 9.59 2.92 0.39
D1 1 1.63 0.56 0.92 9.93 2.88 2.64
D2 2 1.63 0.64 1.05 8.74 3.02 3.16
D3 3 0.10 0.07 0.01 5.00 3.60 0.03
D4 4 0.17 0.50 0.08 5.00 3.60 0.30
D5 5 0.12 0.07 0.01 5.00 3.60 0.03
D6 6 0.33 0.67 0.22 5.00 3.60 0.78
D7 7 0.09 0.48 0.04 5.00 3.60 0.15
D8 8 0.17 0.49 0.08 5.00 3.60 0.30
D9 9 0.55 0.63 0.35 5.00 3.60 1.25

D10 10 0.22 0.51 0.11 5.00 3.60 0.40
D11 11 0.20 0.40 0.08 5.00 3.60 0.29
D12 12 0.17 0.49 0.08 5.55 3.49 0.29
D13 13 0.05 0.67 0.04 5.00 3.60 0.13
D14 14 0.05 0.67 0.04 5.00 3.60 0.13
D15 15 0.17 0.49 0.08 5.16 3.57 0.30
D16 16 1.23 0.66 0.81 8.02 3.11 2.52

2-YEAR PEAK RUNOFF CALCULATIONS

Canvas at Castle Rock
Castle Rock, CO
IJL
8/14/2020
8/14/2020

E:\_Projects\200119 - Castle Courts - Castle Rock, CO\05 - Design\Drainage\200119 - Rational Method Calculations.xlsx
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Project: Design Storm: 5-Yr
Location: 1-hr Design Point Rainfall (in): 1.43
Designer:

Date:
Latest Revision:

Basin Designation
Design 
Point

Area (ac) C5 C X A Tc (min)
Intensity 

(in/hr)
Peak Flow, Q 

(cfs)
OS1 O1 0.28 0.42 0.12 5.00 4.85 0.57
OS2 O2 1.39 0.09 0.13 6.44 4.51 0.58
OS3 O3 0.44 0.13 0.06 5.00 4.85 0.27
OS4 O4 1.74 0.09 0.16 9.59 3.93 0.63
D1 1 1.63 0.59 0.97 9.93 3.88 3.75
D2 2 1.63 0.67 1.09 8.74 4.07 4.44
D3 3 0.10 0.08 0.01 5.00 4.85 0.04
D4 4 0.17 0.53 0.09 5.00 4.85 0.43
D5 5 0.12 0.09 0.01 5.00 4.85 0.05
D6 6 0.33 0.69 0.23 5.00 4.85 1.10
D7 7 0.09 0.51 0.04 5.00 4.85 0.21
D8 8 0.17 0.52 0.09 5.00 4.85 0.43
D9 9 0.55 0.66 0.36 5.00 4.85 1.76

D10 10 0.22 0.54 0.12 5.00 4.85 0.58
D11 11 0.20 0.44 0.09 5.00 4.85 0.42
D12 12 0.17 0.52 0.09 5.55 4.71 0.42
D13 13 0.05 0.70 0.04 5.00 4.85 0.18
D14 14 0.05 0.70 0.04 5.00 4.85 0.18
D15 15 0.17 0.52 0.09 5.16 4.81 0.43
D16 16 1.23 0.68 0.84 8.02 4.20 3.53
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Project: Design Storm: 100-Yr
Location: 1-hr Design Point Rainfall (in): 2.60
Designer:

Date:
Latest Revision:

Basin Designation
Design 
Point

Area (ac) C100 C X A Tc (min)
Intensity 

(in/hr)
Peak Flow, Q 

(cfs)
OS1 O1 0.28 0.67 0.19 5.00 8.82 1.66
OS2 O2 1.39 0.49 0.68 6.44 8.21 5.55
OS3 O3 0.44 0.51 0.22 5.00 8.82 1.98
OS4 O4 1.74 0.49 0.85 9.59 7.15 6.05
D1 1 1.63 0.76 1.24 9.93 7.05 8.74
D2 2 1.63 0.80 1.30 8.74 7.40 9.63
D3 3 0.10 0.48 0.05 5.00 8.82 0.44
D4 4 0.17 0.73 0.12 5.00 8.82 1.08
D5 5 0.12 0.48 0.06 5.00 8.82 0.53
D6 6 0.33 0.81 0.27 5.00 8.82 2.34
D7 7 0.09 0.72 0.06 5.00 8.82 0.55
D8 8 0.17 0.72 0.12 5.00 8.82 1.09
D9 9 0.55 0.80 0.44 5.00 8.82 3.84

D10 10 0.22 0.73 0.16 5.00 8.82 1.41
D11 11 0.20 0.68 0.14 5.00 8.82 1.20
D12 12 0.17 0.72 0.12 5.55 8.57 1.06
D13 13 0.05 0.81 0.04 5.00 8.82 0.39
D14 14 0.05 0.81 0.04 5.00 8.82 0.38
D15 15 0.17 0.72 0.12 5.16 8.75 1.08
D16 16 1.23 0.81 0.99 8.02 7.63 7.59

41.35Total 100 Year Peak Flow =
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APPENDIX C - HYDRAULIC COMPUTATIONS



Hydraulic analysis and calculations will be provided with the
Phase III Drainage Report.



APPENDIX D - REFERENCED MATERIALS
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Basin 14 is 44.0 acres encompassing the 10.74-acre Epoque Site







Summary of Water Quality 
Conformance to MS4 Permit  

 
 

 
The purpose of this worksheet is to verify that proposed site plan is in conformance with the Town of 
Castle Rock’s MS4 permit and to track any exclusions made. 

 

Project Name     

Project Owner     

Project Address     

Name of Project     
 

1. Was an exclusion to water quality applied?  Yes  No 
• If yes, please select: 

   Part I.A.4.a.i(A) Pavement management site 
   Part I.A.4.a.i(B) Excluded roadway redevelopment 
   Part I.A.4.a.i(C) Excluded existing roadway areas 
   Part I.A.4.a.i(D) Above ground and below ground utilities 
   Part I.A.4.a.i(E) Large lot single family home 
   Part I.A.4.a.i(F) Non-residential and non-commercial infiltration 
   Part I.A.4.a.i(G) Land disturbance for land to remain undeveloped 

• If yes, was the exclusion applied to the entire site? 
   Yes 
   No, the exclusion was only applied to the _______________ portion of the site 

  
2. Which design standards were applied to meet conformance with the MS4? 

   Part I.A.4.a.iv(A) WQCV standard 
   Part I.A.4.a.iv(B) Pollutant removal standard 
   Part I.A.4.a.iv(C) Runoff reduction standard 
   Part I.A.4.a.iv(D) Applicable site draining to regional WQVC control measure 
   Part I.A.4.a.iv(E) Applicable site draining to regional WQVC control facility 
   Part I.A.4.a.iv(F) Constrained redevelopment sites standard 
   Part I.A.4.a.iv(G) Pervious permit term standard 
   No control measures provided – please provide reason 
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