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CERTIFICATION PAGE 
 

"I affirm that this report and plan for the Phase I drainage design of Auburn Heights 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." 

 

 

_________________________________________ 

Melinda E. Lundquist 

Registered Professional Engineer 

State of Colorado No. 38413 

 

 

 

“Auburn Ventures II, LP hereby certifies that the drainage facilities for Auburn Heights 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 Auburn Heights, guarantee that final drainage design review will absolve Auburn 

Ventures II, LP and/or their successors and/or assigns of future liability for improper design.”  

 

 

 

_________________________________________ 

Name of Developer 

 

 

 

_________________________________________ 

Authorized Signature 
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1.0 General Location and Description 

A. Site Location 
The Auburn Heights development is located in a portion of the south half of section 3, Township 8 

South, Range 67 West of the 6th principal meridian in the Town of Castle Rock, Douglas County, 

Colorado. The site is bounded by Omni Gulch to the northwest, Auburn Ridge Apartments to the 

northeast, Auburn Drive to the southeast, and Castle Highlands Filing No. 2 to the southwest. Five 

multifamily residential buildings, a clubhouse, and free-standing garages are planned for this site.  

 
Figure 1. Vicinity Map 

 

B. Description of Property 
Auburn Heights is a multifamily development and is approximately 6.1 acres. The existing ground 

generally slopes to the north and northeast where majority of the site’s existing drainage pattern 

sheet-flows to Omni Gulch. The site contains slopes ranging from 2% to 25%. The Auburn Heights site 

contains an existing water quality pond developed during the Auburn Villas project.  

 

The site lies within Zone X outside the 100-year floodplain per FEMA Flood Insurance Rate Map 

number 08035C0169G, dated March 16, 2016. 

 

The onsite soils consist of Bresser-Truckton sandy loams with 5 to 25 percent slopes and Newlin 

gravelly sandy loam with 8 to 30 percent slopes. These soils are both classified as group B soils, 

meaning the soils have a high infiltration rate when thoroughly wet. Please refer to the Appendix for 

a copy of the NRCS soils map.  
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2.0 Drainage Basins and Sub-Basins 

A. Major Drainage Basins 
 

Majority of the site currently drains to the northwest toward Omni Gulch, an open channel. Within the 

limits of this project boundary, an existing water quality pond is located in the northwest corner that 

had been designed and constructed in association with Aurburn Ridge Phase I.  Approximately 1.5 acres 

of the project site sheet flows into the water quality pond in the existing state.  

 

B. Minor Drainage Basins 
 

The existing topography associated with this project site is divided into seven on-site drainage basins 

and two off-site drainage basins. Please refer to the Appendix for the Historic Drainage map for basin 

locations.  

 

Historic Basin E1 is 0.02 acres that includes a small portion of the southwest corner of the site. E1 has 

a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of 0.44. Stormwater flows from 

east to west, to design point 1e. 

 

Historic Basin E2 is 0.06 acres that includes a small portion of the southwest corner of the site which 

sheet flows toward Millbrook Court. E2 has a 5-year runoff coefficient of 0.01 and a 100-year runoff 

coefficient of 0.44. Stormwater flows from north to south, to design point 2e.  

 

Historic Basin E3 is 2.38 acres that contains a large portion of the western side of the site which sheet 

flows to Omni Gulch. E3 has a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of 

0.44. Stormwater flows from southwest to northeast, to design point 3e.  

 

Historic Basin E4 is 0.29 acres that contains a small portion of the site located at the center of the 

south boundary and sheet flows toward Millbrook Court. E4  has a 5-year runoff coefficient of 0.01 

and a 100-year runoff coefficient of 0.44. Stormwater flows from north to south, to design point 4e. 

 

Historic Basin E5 is 0.67 acres that contains the eastern portion of the site which sheet flows to Auburn 

Drive. E5 has a 5-year runoff coefficient of 0.01 and a 100-year runoff coefficient of 0.44. Stormwater 

flows from southwest to northeast, to design point 5e.  

 

Historic Basin E6 is 1.19 acres that covers the central portion of the site and sheet flows to the 

northeast toward Auburn Ridge. E6 has a 5-year runoff coefficient of 0.01 and a 100-year runoff 

coefficient of 0.44. Stormwater flows from southwest to northeast, to design point 6e.  

 

Historic Basin E7 is 1.49 acres that covers the central portion of the site and drains to the existing 

water quality pond in the northwest portion of the site. E7 has a 5-year runoff coefficient of 0.01 and 
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a 100-year runoff coefficient of 0.44. Stormwater flows form southwest to northeast, to design point 

7e.  

 

Historic Basin OS-1, as delineated by Manhard Consulting in association with the original Auburn Villas 

project, is 0.19 acres that consists of an existing building located north of the project site. OS-1 has a 

5-year runoff coefficient of 0.71 and a 100-year runoff coefficient of 0.81.  

 

Historic Basin OS-2, as delineated by Manhard Consulting in association with the original Aurburn 

Villas project, is 0.67 acres that consists of an existing building, paved areas and landscaping, located 

north of the project site. OS-2 has a 5-year runoff coefficient of 0.76 and a 100-year runoff coefficient 

of 0.81.  

 

 

The developed site consists of ten on-site drainage basins as well as the same two offsite basins.  

 

Developed Basin D1 contains a small portion of the southwest corner of the site that sheet flows off-

site towards the open space (Tract D) of Castle Highlands Filing No. 2. Basin D1 has a 5-year runoff 

coefficient of 0.03 and a 100-year runoff coefficient of 0.45. This basin consists of the landscaping 

located adjacent to the proposed 8-unit building and is included as part of the area described in the 

water quality conformance summary attached in the Appendix.  

 

Developed Basin D2 contains the portion of the site that fronts the Omni Gulch Channel which 

includes landscaping located adjacent to the 8-unit and 52-unit buildings. Basin D2 has a 5-year runoff 

coefficient of 0.03 and a 100-year runoff coefficient of 0.45. This basin sheet flows off-site, to Omni 

Gulch and is included as part of the area described in the water quality conformance summary 

attached in the Appendix.   

 

Developed Basin D3 contains the southeast portion of the site that drains to a Type C inlet (SDIN2) 

located at a low point in the drive aisle. Basin D3 has a 5-year runoff coefficient of 0.59 and a 100-year 

runoff coefficient of 0.75. Stormwater is conveyed by a 2’ concrete plan located in the middle of the 

drive aisle to the Type C inlet SDIN2, design point 3d. If the inlet becomes clogged, flow will bypass to 

Basins D4 and D6 where it will be collected by an inlet at design point 4d and will overland flow offsite 

to design point 6d.   

 

Developed Basin D4 contains the central, southern portion of the site which includes landscaping, 

covered parking, and paved areas. Basin D4 has a 5-year runoff coefficient of 0. 50 and a 100-year 

runoff coefficient of 0.70. Stormwater is conveyed by a 2’ concrete pan located in the middle of the 

drive aisle to the Type C inlet SDIN3, design point 3d. If the inlet becomes clogged, flow will bypass to 

Basins D3 and D8 where it will be collected by Type C inlets at design points 8d and 3d.  

 

Developed Basin D5 contains the southeast portion of the site which includes covered parking, two 

buildings, paved areas and landscaping. Basin D5 has a 5-year runoff coefficient of 0.58 and and 100-

year runoff coefficient of 0.74. Stormwater is conveyed by a 2’ concrete pan located in the middle of 

the drive aisle to the Type C inlet SDIN 5, design point 5d. If the inlet becomes clogged, flow will bypass 

to Basin D8 where it will be collected by the Type C inlet SDIN4 at design point 8d.  
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Developed Basin D6 is located along the eastern boundary of the project and includes the landscaping 

adjacent to the clubhouse. Basin D 6 has a 5-year runoff coefficient of 0.03 and a 100-year runoff 

coefficient of 0.45. This basin drains off-site toward Auburn Drive and is included as part of the area 

described in the water quality conformance summary attached in the Appendix.   

 

Developed Basin D7 is the north corner of the site and contains the existing water quality pond. The 

pond will be landscaped and maintained regularly.  

 

Developed Basin D8 contains the central portion of the site which includes covered parking, 

landscaping, portions of the pool and volleyball area, and the 52-unit building. Basin D8 has a 5-year 

runoff coefficient of 0.70 and a 100-year runoff coefficient of 0.81. Stormwater is conveyed by a 2’ 

concrete pan located in the middle of the drive aisle to the Type C inlet SDIN 4, design point 8d. If this 

inlet becomes clogged, flow will bypass to Basin D9 where it will be collected by the Type C inlet SDIN 

1, design point 9d. 

 

Developed Basin D9 contains the northwest portion of the site which includes landscaping, one 

building, covered parking, portions of the pool and volleyball area, and paved areas. Basin 9D has a 5-

year runoff coefficient of 0.71 and a 100-year runoff coefficient of 0.81. Stormwater is conveyed by a 

2’ concrete pan located in the middle of the drive aisle to the Type C inlet SDIN 1, design point 9d. If 

this inlet becomes clogged, flow will bypass to Basin D7 where it will be collected in the water quality 

pond. 

 

Developed Basin D10 is located in the northeast corner of the site that contains paved areas and 

landscaping. Basin D10 has a 5-year runoff coefficient of 0.53 and a 100-year runoff coefficient of 0.71. 

This basin drains off-site toward Auburn Ridge Apartments and is included as part of the area 

described in the water quality conformance summary attached in the Appendix.  

 

Basin OS-1 will remain the same as its historic state and continue to flow toward the existing water 

quality pond.  

 

Basin OS-2 becomes slightly larger as a result of this project and remains tributary to the existing 

water quality pond.  

 

 

3.0 Drainage Design Criteria 

A. Regulations 
 This drainage study is prepared in conformance with the Town of Castle Rock Storm Drainage and 

 Technical Criteria Manual as revised June 2019, and per the Mile High Flood District Manuals 1-3, 

 latest editions.  

 

 Town criteria requires that full-spectrum detention be provided for the site. However, due to 

 stormwater detention provided immediately upstream of the site, only water quality treatment 

 is required for the proposed development. This detention pond is referred to as Pond A in the 
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Castle Highlands Filing No. 2 Phase III Drainage Study. Both the narrative and calculations 

pertaining to the design of Pond A from this study by JR Engineering are included in Appendix D.  

B. Drainage Studies, Master Plans, Site Constraints
The previous drainage studies impacting the site are the following: 

• Castle Highlands Filing No. 2 Phase III Drainage Study by JR Engineering dated August 21, 2001.

• The Floodplain Modification Study for Omni Tributary Channel Stabilization Project by Wright

Waters Engineers dated May 2018.

• The Auburn Villas Lot 2, Auburn Ridge Phase III Drainage Report by Manhard Consulting LTD

dated May 2016.

• Auburn Ridge Drainage Details As-builts dated March 10, 2013.

There is an existing water quality pond in the northeast corner of the site that was constructed 

with the Auburn Ridge project engineered by Vermilion Peak Engineering. This water quality pond 

collects water from the central portion of the site, provides water quality treatment, then releases 

into Omni Gulch. Per the Castle Highlands Filing No. 2 Phase III Drainage Study, “Pond A” upstream 

of the site provides the required detention for this lot and only water quality treatment is required 

prior to release into Omni Gulch.  

Castle Highlands Filing No. 2 Phase III Drainage report by JR Engineering dated August 21, 2001, 

accounts for the required detention for Basin KK, located within this project site, which was 

determined to have a 100-year flow of 31.5 cfs (refer to the Appendix for referenced drainage 

basin and SF-form). Although this current site plan has an increased percent impervious than what 

was anticipated in the master study, the 100-year flow discharging from this current project site 

is 29.7 cfs (refer to MHFD UD spreadsheet in the Appendix where this calculated flow is 

highlighted on the outlet structure sheet) which is less than what JR Engineering accounted for 

within the detention volume of Pond A. This difference in 100-year flows are due to the higher 

100-year rainfall intensity JR Engineering used when developing this drainage study and the higher 
100-year runoff coefficient of 0.80 versus 0.74 used in the attached calculations. JR Engineering 
used a 100-year rainfall intensity of 8.5 in/hr while the current rainfall intensity Town of Castle 
Rock Storm Drainage Design and Technical Criteria Manual lists the 100-yr rainfall intensity as 2.6 
in/hr in Table 6-1, which was the value used in our drainage calculations.

As the volume of the existing water quality pond and the design of the existing outlet structure 

was designed per assumptions of developed flows for this project site, the outlet structure has 

been redesigned to drain the water quality capture volume within forty (40) hours.  

C. Storage and Water Quality Enhancement

The existing water quality pond has been designed to drain the Water Quality Capture Volume in 

40 hours. The existing outlet structure will be modified for this new development to ensure the 

drain time remains 40 hours given the existing pond size.  
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4.0 Stormwater Management Facility Design 
 

A. Stormwater Conveyance Facilities 
 This project site contains five multifamily residential buildings, a clubhouse, and free-standing 

 garages. The drive aisles will include concrete pans in an inverted-crown street cross section to 

 capture and direct stormwater to the water quality pond in the northeast corner of the site.  

 

 Inlets and storm pipe will also capture and direct water to the water quality pond.  

 

B. Stormwater Storage Facilities 
 There is an existing water quality pond in the northeast corner of the site constructed during 

 Auburn Ridge. This water quality pond collects water from the majority of the existing site, 

 provides water quality treatment, then releases into Omni Gulch. Per the Castle Highlands Filing 

 No. 2 Phase III Drainage Study, “Pond A” upstream of the site provides the required 100-year 

 detention for this lot and only water quality treatment is required prior to release in Omni Gulch.  

 

 The existing outlet structure of the water quality pond will be redesigned to adequately drain the 

 Water Quality Capture Volume in 40 hours for the proposed development. The water from the 

 pond will be released into Omni Gulch which ultimately flows to East Plum Creek approximately 

 one mile north of the site.   

 

C. Water Quality Enhancement Control Measures 
 

 Employ Runoff Reduction Practices: 

 

 Reducing the runoff peak volumes is an important best management practice (BMP) to not 

 overwhelm existing infrastructure or receiving bodies of water with developed stormwater flows. 

 The existing water quality pond is designed to drain the Water Quality Capture Volume in forty 

 (40) hours to reduce the release rate of major storm events.  

 

 Implement BMPs that Provide a Water Quality Capture Volume (WQCV) with Slow Release: 

 

 The water quality pond is designed to drain the WQCV in forty (40) hours to promote time of 

 suspended solids to settle before discharging into Omni Gulch. Water draining from paved areas 

 to the provided landscaping helps reduce runoff volume as it can infiltrate into the ground.  

  

 Stabilize Drainageways: 

 

 The adjacent channel, Omni Gulch located northwest of the project site, is being modified and 

 stabilized through the Floodplain Modification Study completed by Wright Water Engineers in 

 conjunction with the previous project, Auburn Villas. Approximately 360 feet of the existing 

 channel will be stabilized with four cutoff wall grade control structures and drop structures. 
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 Implement Site Specific and Other Source Control BMPs: 

 

 An existing overflow weir has been provided with the construction of the existing water quality 

 pond. The overflow weir was taken into account with the redesign of the outlet structure to 

 ensure a foot of freeboard is provided for flood control. The existing outlet structure will also be 

 modified to drain the WQCV in forty (40) hours given the proposed improvements related to this 

 project.  

 

 

D. Floodplain Modification 
 A floodplain modification study was completed in conjunction with the Auburn Villas proposed 

 site by Wright Water Engineers in May 2018. This floodplain modification study analyzed the 

 stabilization of 360 feet of existing channel. The channel experiences erosion occurring 

 intermittently along its length. There is a 100-year floodplain in the subject reach of the Omni 

 Channel delineated in the Omni Industrial and Westfield Watersheds Flood Hazard Delineation 

 (FHAD) report, dated April 2013. However, the Federal Emergency Management Agency (FEMA) 

 Flood Insurance Rate Map (FIRM), Map Number 09035C0169G, Effective March 16, 2016 (FEMA, 

 2016), shows the channel in the Project site being designated as Zone X floodplain (i.e., 

 approximate floodplain with no Base Flood Elevation determined). See Appendix for FEMA map.  

 

E. Additional Permitting Requirements 
 No additional permitting requirements are anticipated with this project.  

 

F. General 
 The general runoff of the site directs runoff to the concrete pans located in the middle of the drive 

 aisles. The concrete pans convey the stormwater to Type C inlets that ultimately convey the 

 stormwater to the water quality pond in the northwest corner of the site.    

 

 The existing water quality pond was analyzed and re-designed by using the Mile High Flood District 

 Detention spreadsheet. When inputting the as-built elevations and volumes in the stage storage, 

 and putting in the existing outlet structure plate criteria, the WQCV was not being captured within 

 the forty hours and was overtopping the weir. To mediate this issue, the outlet structure plate 

 will need to be modified by raising the grate elevation and using a flat top instead of slope of 4:1. 

 By doing so, this allows the WQCV water surface elevation to be below the grate, meaning it will 

 go through the orifice holes and into the outlet pipe.  

 

 The orifice plate will now have three orifice holes, each having a diameter of 13/16 inch, to drain 

 the WQCV in forty hours. A 50% debris clogging factor was used within the design calculations, 

 however if the grate is completely clean, the two-year storm will go through the plate rather than 

 the spillway.  

 

 The five proposed inlets were sized using the UD Inlet spreadsheet which analyzed the five-year 

 and 100-year storms to ensure that no ponding occurred outside of the drive aisle. The storm 

 drains were sized using SewerGEMS. The combined basin flowrates were inputted from the SF-

 forms for the 5-year and 100-year storms and the respective hydraulic grade lines (HGL) were 
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 profiled to ensure the 5-year HGL was within the pipe and the 100-year HGL was beneath the 

 surface elevation.  

5.0 Conclusions 
 

G. Compliance with Standards 
 This drainage study complies with the Mile High Flood District standards and the Town of Castle 

 Rock Standards for drainage facilities.  

 

H. Variances 
 As Basins D1, D2, D6 and D10 do not receive water quality before flowing offsite, a water quality 

 exclusion is required and the water quality compliance summary is included in the Appendix.  

 

I. Drainage Concept 
 The proposed development is a total of 6.1 acres that will consist of five multi-unit buildings, a 

 club house, covered parking, a pool, volleyball court, landscaping and paved areas which will 

 ultimately increase the overall imperviousness of the project site, therefore, increasing 

 stormwater runoff from its pre-construction characteristics. To mitigate this outcome, the existing 

 water quality basin in the northwest corner of the site has been evaluated to capture the project 

 site, as well as two offsite basins from Auburn Ridge, and drain the Water Quality Capture Volume 

 (WQCV) in forty hours. Upstream of this project is a full spectrum extended detention basin (EDB) 

 that has been sized for the 100-year stormwater runoff for this project site, therefore the pond 

 was only sized for WQCV before discharging into the adjacent channel, Omni Gulch.  

6.0 References 
 

1. Town of Castle Rock Standards and Specifications 

 

2. Urban Storm Drainage Criteria Manual, Vol 1, 2, & 3 

 

3. Web Soil Survey  

 

4. FIRM, Flood Insurance Rate Map 
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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 4.9 79.2%

NeE Newlin gravelly sandy 
loam, 8 to 30 percent 
slopes

B 1.3 20.8%

Totals for Area of Interest 6.2 100.0%

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.
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Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Natural Resources
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(Auburn Heights)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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Water Features

Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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 24, 2018—Nov 
19, 2018

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.

K Factor, Whole Soil—Castle Rock Area, Colorado
(Auburn Heights)

Natural Resources
Conservation Service

Web Soil Survey
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K Factor, Whole Soil

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

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

.15 4.9 79.2%

NeE Newlin gravelly sandy 
loam, 8 to 30 percent 
slopes

.10 1.3 20.8%

Totals for Area of Interest 6.2 100.0%

Description

Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation 
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion in tons per acre per 
year. The estimates are based primarily on percentage of silt, sand, and organic 
matter and on soil structure and saturated hydraulic conductivity (Ksat). Values of 
K range from 0.02 to 0.69. Other factors being equal, the higher the value, the 
more susceptible the soil is to sheet and rill erosion by water.

"Erosion factor Kw (whole soil)" indicates the erodibility of the whole soil. The 
estimates are modified by the presence of rock fragments.

Factor K does not apply to organic horizons and is not reported for those layers.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Layer Options (Horizon Aggregation Method): Surface Layer (Not applicable)

K Factor, Whole Soil—Castle Rock Area, Colorado Auburn Heights

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

6/1/2021
Page 3 of 3
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X

XX-X

LEGEND

XX-X BASIN DESIGNATION

X.X = AREA IN ACRES

C5 = 5-YR RUNOFF COEFFICIENT

C100 = 100-YR RUNOFF

    COEFFICIENT

DESIGN POINT

PROPOSED BASIN BOUNDARY

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

5650

SUMMARY RUNOFF TABLE

ONSITE

BASIN

RUNOFF 5 YEAR

(CFS)

PEAK 100 YEAR

(CFS)

E1 0 .1

E2 0 .2

E3 0.1 6.1

E4 0 .9
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OS2 2.1 4.4
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NOTE:

1. ALL BASINS ASSOCIATED WITH NYLOPLAST
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ON PLANS FOR VISUAL CLARITY. ALL DESIGN SAID
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The purpose of this worksheet is to document conformance with the Town of Castle Rock’s MS4 
permit with regard to permanent water quality on land disturbance projects. 

 

Project Name     

Project Owner     

Project Location     

ToCR Project Number    

Total Site Area   acres 

Total Size of Common Plan of Development ____________________ acres 

Check all that apply: 

 Project within Plum Creek Basin 

 Project within Cherry Creek Basin 

Estimated construction completion date _______________________ 
 

 
 

1. The water quality control measure(s) for applicable development sites shall meet one of the following base 
design standards as per the SDDTCM Section 14.4. Please select all design standards that were applied to meet 
conformance with the MS4 on this site. 

 WQCV standard  
 Pollutant removal standard  
 Runoff reduction standard  
 Applicable site draining to regional WQVC control measure (accepts drainage prior to 

discharging to WOTS) 
 Applicable site draining to regional WQVC control facility (with receiving pervious 

area control measure upstream of WOTS)  
 Constrained redevelopment sites standard 

• Imperviousness of existing site ________/________(Imp. Ac/Site Ac) =____% 
• Variance required TCV No. ______________ 

 Existing control measure with WQCV per previous criteria standards   
• Reference Construction Permit No. _________________ 

 Cherry Creek Basin only, choose one:   Tier 1  Tier 2  Tier 3  
 No control measures provided (See Permanent WQ Worksheet for applicability)  
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2. Was an exclusion to water quality applied as per SDDTCM Section 13.1.5?    Yes   No 
i. If yes, please select all that apply, provide total excluded impervious area(s) and submit variance, as 

applicable:  TCV No. __________________ 
 Pavement management site  

Excluded impervious area:  _______________ acres 
 Excluded roadway redevelopment  

Excluded impervious area:  _______________ acres 
 Excluded existing roadway areas  

Excluded impervious area:  _______________ acres 
 Above ground and below ground utilities  
 Large lot single family home  
 Non-residential and non-commercial infiltration  

Excluded impervious area:  _______________ acres 
 Land disturbance for land to remain undeveloped  

Excluded impervious area:  _______________ acres 
 Stream Stabilization Sites  

Excluded impervious area:  _______________ acres 
 Trails  

Excluded impervious area:  _______________ acres 
 Oil and Gas Exploration  

 
3. For Development and Redevelopment sites, following any exclusions claimed above, was any portion of the 

site excluded up to 20% of the site and not to exceed one acre?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Total Site area: _______________ acres, _______ % site excluded 
 

4. For Constrained sites, was any portion of the site excluded up to 50% of the site and not to exceed 50% of the 
impervious area?  Yes   No   
If yes, complete the following:  

Excluded area:  _______________ acres 
Excluded impervious area: _______________ acres  
Total Site area: _______________ acres, _______ % site excluded 
Total Impervious area: ______________ acres, ______ % impervious excluded 
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SUBDIVISION AUBURN VILLAS (AUBURN RIDGE LOT 2)
CALCULATED BY AMA DATE 1/12/2016

POND ELEV AREA VOLUME VOLUMEsum METHOD
(ft2) (ft3) (ft3)

6269 0 0 0 prismoidal
6270 554 184.73 184.73
6271 1509 992.56 1,177.30
6272 2470 1,970.05 3,147.35
6273 3779 3,101.66 6,249.01
6274 4582 4,173.96 10,422.97
6275 5600 11,789.84 14,937.19

VWQ(ft3)= 7,492.32 By Interpolation ElevWQ(ft)= 6273.30

POND VOLUME CALCULATIONS
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44.80
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44.88

39.31

44.80

42.37

42.37
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71.50

41.59
68.99

69.41

69.41

70.3942.91

42.47 69.74

42.91

42.47

70.39

69.74

39.31

72 67

67.01

66.2266.22

39.29

THE ASBUILT INFORMATION SHOWN HERON, 
WAS MADE UNDER MY SUPERVISION, AND  
REPRESETS MEASUREMENTS MADE IN THE  
FIELD ON 12-1-2014 

DOUGLAS ORT, PLS 
ACCURATE ENGISURV 
A MANHARD CONSULTING DIVISION 



 
6-10 Urban Drainage and Flood Control District August 2018 

Urban Storm Drainage Criteria Manual Volume 1 

Table 6-5.  Runoff coefficients, c 

 

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.01 0.01 0.04 0.13 0.27
5% 0.02 0.02 0.02 0.03 0.07 0.15 0.29

10% 0.04 0.05 0.05 0.07 0.11 0.19 0.32
15% 0.07 0.08 0.08 0.1 0.15 0.23 0.35
20% 0.1 0.11 0.12 0.14 0.2 0.27 0.38
25% 0.14 0.15 0.16 0.19 0.24 0.3 0.42
30% 0.18 0.19 0.2 0.23 0.28 0.34 0.45
35% 0.21 0.23 0.24 0.27 0.32 0.38 0.48
40% 0.25 0.27 0.28 0.32 0.37 0.42 0.51
45% 0.3 0.31 0.33 0.36 0.41 0.46 0.54
50% 0.34 0.36 0.37 0.41 0.45 0.5 0.58
55% 0.39 0.4 0.42 0.45 0.49 0.54 0.61
60% 0.43 0.45 0.47 0.5 0.54 0.58 0.64
65% 0.48 0.5 0.51 0.54 0.58 0.62 0.67
70% 0.53 0.55 0.56 0.59 0.62 0.65 0.71
75% 0.58 0.6 0.61 0.64 0.66 0.69 0.74
80% 0.63 0.65 0.66 0.69 0.71 0.73 0.77
85% 0.68 0.7 0.71 0.74 0.75 0.77 0.8
90% 0.73 0.75 0.77 0.79 0.79 0.81 0.84
95% 0.79 0.81 0.82 0.83 0.84 0.85 0.87
100% 0.84 0.86 0.87 0.88 0.88 0.89 0.9

2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
2% 0.01 0.01 0.07 0.26 0.34 0.44 0.54
5% 0.03 0.03 0.1 0.28 0.36 0.45 0.55

10% 0.06 0.07 0.14 0.31 0.38 0.47 0.57
15% 0.09 0.11 0.18 0.34 0.41 0.5 0.59
20% 0.13 0.15 0.22 0.38 0.44 0.52 0.61
25% 0.17 0.19 0.26 0.41 0.47 0.54 0.63
30% 0.2 0.23 0.3 0.44 0.49 0.57 0.65
35% 0.24 0.27 0.34 0.47 0.52 0.59 0.66
40% 0.29 0.32 0.38 0.5 0.55 0.61 0.68
45% 0.33 0.36 0.42 0.53 0.58 0.64 0.7
50% 0.37 0.4 0.46 0.56 0.61 0.66 0.72
55% 0.42 0.45 0.5 0.6 0.63 0.68 0.74
60% 0.46 0.49 0.54 0.63 0.66 0.71 0.76
65% 0.5 0.54 0.58 0.66 0.69 0.73 0.77
70% 0.55 0.58 0.62 0.69 0.72 0.75 0.79
75% 0.6 0.63 0.66 0.72 0.75 0.78 0.81
80% 0.64 0.67 0.7 0.75 0.77 0.8 0.83
85% 0.69 0.72 0.74 0.78 0.8 0.82 0.85
90% 0.74 0.76 0.78 0.81 0.83 0.84 0.87
95% 0.79 0.81 0.82 0.85 0.86 0.87 0.88
100% 0.84 0.86 0.86 0.88 0.89 0.89 0.9

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group A

Total or Effective 
% Impervious

NRCS Hydrologic Soil Group B
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