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Engineer’s Statement: 

I affirm that this report and plan for the Phase III drainage design of the Meadows D1 Training Center, Meadows 

Town Center, Lot 2A-3A, Block 3, The Meadows Filing No. 20 Phase 1 – Amendment No. 16, Town of Castle 

Rock, Colorado 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. 

 

Kurt A, Lang, P.E. 

PE No. 32249 

 

 

Owner/Developer’s Statement: 

Castle Rock Development hereby certifies that the drainage facilities for the Meadows D1 Training Center, 

Meadows Town Center, Lot 2A-3A, Block 3, The Meadows Filing No. 20 Phase 1 – Amendment No. 16, Town 

of Castle Rock, Colorado 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 Meadows D1 Training Center, Meadows Town Center, Lot 2A-3A, Block 3, The 

Meadows Filing No. 20 Phase 1 – Amendment No. 16, Town of Castle Rock, Colorado, guarantee that final 

drainage design review will absolve Castle Rock Development and/or their successors and/or assigns of future 

liability for improper design. 

 

 

Owner/Applicant Date 

 

 

Town of Castle Rock Approvals: 

 

 

 

Engineering Division      Date 

 

 

 

Development Services  Date 
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I. GENERAL LOCATION AND DESCRIPTION 

 

A. LOCATION 

 

The Meadows D1 Training Center project, hereafter referred to as the Project, will be located on a 

parcel of land being a part of Lot 2A-3A, Block 3 of The Meadows Filing No. 20, Phase 1, Amendment 

No. 16 in the northeast quarter of Section 33, Township 7 South, Range 67 West of the 6th Principle 

Meridian, Town of Castle Rock, County of Douglas and State of Colorado.  Meadows Parkway is 

adjacent to the southern boundary of the property, Bilberry Street exists to the west and Future Street to 

the east. Ubergrippen Indoor Climbing Crag exists to the north of the Project. A drive lane access to the 

site exists off Bilberry Street located off the northwest corner of the Project. This private drive lane is 

shared with the Ubergrippen to the north. Please refer to the vicinity map in Appendix E. 

 

B. DESCRIPTION OF PROPERTY AND PROPOSED LAND USE 

 

Currently, the boundaries of the parcel of land that the project site is located on (Lot 2A-3A, Block 3) is 

1.618 acres (70,459 sq. ft.) and is undeveloped. The parcel of land that the project is situated on Lot 2A-

3A, Block 3, has current existing topography slopes of approximately 3 percent falling from the 

southeast to the northwest. The Project proposes a 9,450 square-feet (0.22-acres) facility, a parking lot 

area and surrounding landscaped areas. Utility improvements will also take place throughout the site. 

 

i. SCS Soil Group: 

 

According to the U.S. Department of Agriculture Soil Conservation Service, the soil is made up of 

Bresser Sandy Loam (BrB), classified as hydrologic soil group “B”.  

 

The National Cooperative Soil Survey Map outlines 100% of the site as Type B Bresser Sandy 

Loam soil. Type B soil type coefficients was used in hydrologic computations. Please refer to 

Appendix A for The National Cooperative Soil Survey Map for the Project. 

 

ii. Irrigation facilities 

 

There are no known irrigation facilities present on the site or near the project boundary. 

 

II. DRAINAGE BASIN DESCRIPTION 

 

Basin A1 (0.033-acres) consists of the west building rooftop runoff. Runoff for this basin is 0.12 cfs for 

the 5-year storm and 0.25 cfs for the 100-year storm. Runoff will be collected via roof downspouts and 

transmitted underground via 6-inch PVC pipes that connect with the proposed 12-inch landscape inlet 

located at Design Pont (DP) 1 in Basin A2. 

 

Basin A2 (0.075-acres) consists of concrete sidewalk and landscaped area off the southwest side of the 

building. Runoff for this basin is 0.02 cfs for the 5-year storm and 0.23 cfs for the 100-year storm. 

Runoff will flow away from the building where it will be collected via a 12-inch landscape inlet. From 

here, this runoff will be conveyed via 10-inch PVC pipes to a 5-foot Type R inlet located at DP 2 in 

Basin A3. 
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Basin A3 (0.222-acres) consists of a paved asphalt parking lot, concrete sidewalks and accessible 

parking, and a landscape island. Runoff for this basin is 0.77 cfs for the 5-year storm and 1.61 cfs for the 

100-year storm. Runoff will sheet flow to the north and west where it will be conveyed via curb and 

gutter where it will then be collected by a 5-foot Type R inlet at DP 2. From here, this runoff will be 

conveyed via 18-inch RCP pipes to an existing Type R inlet located at DP 6 in Basin A8. 

 

Basin A4 (0.123-acres) consists of the southeast building rooftop runoff. Runoff for this basin is 0.46 cfs 

for the 5-year storm and 0.92 cfs for the 100-year storm. Runoff will be collected via roof downspouts 

and transmitted underground via 6-inch PVC pipes that connect with the proposed 8-inch landscape 

inlets located in Basin A5. 

 

Basin A5 (0.182-acres) consists of proposed and existing concrete sidewalk and landscaped area off the 

southeast side of the building. Runoff for this basin is 0.18 cfs for the 5-year storm and 0.78 cfs for the 

100-year storm. Runoff will flow away from the building where it will be collected via multiple 8-inch 

landscape inlets. From here, this runoff will be conveyed via 8-inch PVC pipes and 15-inch RCP pipes 

to a 15-inch FES located in Basin A6. 

 

Basin A6 (0.523-acres) consists of existing concrete sidewalk and landscaped area northeast of the 

building and parking lot. Runoff for this basin is 0.17 cfs for the 5-year storm and 1.89 cfs for the 100-

year storm. Runoff from Basin A5 will be discharged to this basin via a 15-inch FES. Runoff from 

Basin OS1 will flow out of the existing concrete underpass and sheet flow onto this basin. Runoff from 

Basins A5, OS1, and A6 will be collected by an 18-inch FES located at DP 5. From here, this runoff 

will be conveyed via proposed and existing 18-inch RCP pipes to an existing 6-foot diameter manhole 

located at DP 7 in Basin A8. 

 

Basin A7 (0.061-acres) consists of the northeast building rooftop runoff. Runoff for this basin is 0.23 cfs 

for the 5-year storm and 0.45 cfs for the 100-year storm. Runoff will be collected via roof downspouts 

and transmitted underground via 6-inch PVC pipes where it will then connect to the 8-inch PVC pipes 

located in Basin A6. 

 

Basin A8 (0.309-acres) consists of a paved asphalt parking lot, concrete sidewalks, and landscape areas, 

and existing asphalt private drive. Runoff for this basin is 0.79 cfs for the 5-year storm and 1.85 cfs for 

the 100-year storm. Runoff will sheet flow to the north and west where it will be conveyed via curb and 

gutter where it will then be collected by an existing Type R inlet at DP 6. From here, this runoff will be 

conveyed via 24-inch RCP pipes to an existing manhole located at DP 7. 

 

Basin OS1 (0.473-acres) consists of an off-site area that consists of landscaped and existing sidewalk 

that leads to the entrance of an existing pedestrian underpass underneath Meadows Blvd. Runoff for this 

basin is 0.09 cfs for the 5-year storm and 1.18 cfs for the 100-year storm. Runoff flows to the base of the 

existing pedestrian underpass underneath Meadows Blvd, across the concrete base of the underpass, to 

the other side of Meadows Blvd. at DP 4. From here, the runoff sheet flows to the northwest where it is 

collected by an 18-inch FES located at DP 5 in Basin A6. 

 

Basin OS2 (0.090-acres) consists of concrete sidewalk and landscape area. Runoff for this basin is 0.05 

cfs for the 5-year storm and 0.39 cfs for the 100-year storm. Runoff will flow offsite and into the 

existing curb and gutter of Bilberry Street where it will then be collected by existing inlets. This is an 

existing basin and flow path that will not be changed by the Project.  
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The 100-yr and 5-yr HGL’s of the proposed pipe network system are designed to match the HGL 

elevations within the existing RCP pipe system located on the northwest side of the Project. 

 

Detention and water quality is accounted for in the previously approved drainage report Addendum No. 

1 to The Meadows, Filing 20, Phase III, Drainage Report, including Filing 20, Phase I, Amendment 2, 

Block 2, Lot 1A and Block 3, Lot1A, prepared by CVL Consultants of Colorado, May 15, 2008 

(Appendix G). The report determined the volume of the Filing 20 regional detention pond for the 

Project as part of the original basin C15, which was originally designed to be a commercial 

development with a composite impervious value of 95%. The proposed composite imperviousness of 

the Project is less at 45.51%. Therefore, the pond has been oversized to account for any major storm 

occurring on the Project site. Runoff from the site is conveyed via an 84-inch RCP storm pipe that flows 

north to the Filing 20 regional detention pond. The pond has been designed to provide water quality 

treatment and detention for the major storm for the proposed Project. No additional improvements were 

proposed for water quality or detention for the Project on-site.  

 

III. DRAINAGE DESIGN CRITERIA 

 

A. REGULATIONS 

 

This report was prepared using the “Town of Castle Rock Public Works Regulations” and the UDFCD 

Volumes 1 and 2 Hydrology criteria. 

 

B. DRAINAGE STUDIES, MASTER PLANS, SITE CONSTRAINTS 

 

This report was prepared using the “Town of Castle Rock Public Works Regulations” and the UDFCD 

Volumes 1 and 2 Hydrology criteria. 

 

C. HYDROLOGICAL CRITERIA 

 

Since the site is less than 160 acres, the Rational Method was used to calculate all storm water runoff as 

opposed to the Colorado Urban Hydrograph Procedure. The intensity-frequency curves used in the 

Rational Method calculations were taken from the Town of Castle Rock’s Storm Drainage Design and 

Technical Criteria Manual. The Town of Castle Rock Storm Drainage Design & Technical Criteria 

Manual defines the Project’s 1-hour point rainfall as 1.43 inches for the 5-year event and 2.60 inches for 

the 100-year event. All drainage facilities were analyzed and designed for both the minor (5-year) and 

major (100-year) storm events. Time of concentration calculations were used to determine the rainfall 

intensity. These calculations can be found in Appendix C. 

 

D. HYDRAULIC CRITERIA 

 

Hydraulic computations were performed to determine the capacity of the storm system. The design 

discharge is based on the peak flow rate calculated using the Rational Method. All inlets were sized 

using UDFCD UD-Inlet software and found in Appendix D. HGL calculations were determined using 

Storm Sewers for AutoCAD Civil 3D. These calculations can be found in Appendix D. 

 

E. WATER QUALITY ENHANCEMENT 
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There is no water quality proposed for the project. 

 

IV. DRAINAGE CONCEPT 

 

The Meadows D1 Training Center project includes 1.62 acres of the previously approved original 

drainage basin C15, which contains the 1.62 acres of the Project site. (See Addendum No. 1 to The 

Meadows, Filing 20, Phase III, Drainage Report, including Filing 20, Phase I, Amendment 2, Block 2, 

Lot 1A and Block 3, Lot1A, prepared by CVL Consultants of Colorado, May 15, 2008 (Appendix G)). It 

was designed conservatively to be a commercial site with 95% total imperviousness.  

 

The Flood Insurance Rate Map (FIRM) Community Panel Number 08035C0169G shows that the site is 

in Zone “X” which is classified as an area determined to be outside the 500-year floodplain, is provided 

in Appendix A. 

 

An existing 84-inch RCP storm pipe with an existing 8-foot diameter manhole has been previously 

installed within the Bilberry Street right-of-way near the site entrance as part of previous construction 

for the Meadows Filing No. 20 Phase 1 improvements.  

 

To model the HGL’s for the storm network, we used the existing HGL elevations from the Record 

Drawings of the CDs by Roth Lang Engineering Group for ‘The Meadows Ubergrippen Project’. An 

exhibit of the CD sheet of the existing 5-foot diameter manhole (located at DP 7 in the Drainage Map) is 

included in Appendix G. The 5-year and 100-year HGL values and calculations are provided in 

Appendix D of this report.  

 

V. STORMWATER MANAGMENT FACILITY DESIGN 

 

There are no stormwater management facilities proposed for the project. 

 

This project and the stormwater management design complies with the Town of Castle Rock Storm 

Drainage Technical Criteria Manual.  

 

Per the four step processes of water quality outlined in Section 14.1 of the Manual, the project follows 

these steps herein. Per the first step, runoff to the Regional Detention Pond Filing No. 20 is reduced by 

the addition of landscape islands within the parking lot and landscaped and grass lined zones along the 

perimeter of the property. Per the second step, full-spectrum detention has been provided and analyzed 

for the site per the previously approved report, ‘Addendum No. 1 to the Filing 20 Phase III Drainage 

Report for the Meadows Filing No. 20 prepared by CVL Consultants and included in this report. 

Sections of the report outline detention for the site. Per the third step, there are no open channels or 

streams proposed with the Project. Per the fourth step, the development is a potential source of illicit or 

irregular discharges of pollutants outlined in the Manual and is intended to be a commercial 

development. Potential pollutant sources for any landscape area include chemicals, fertilizers and 

herbicides. Potential pollutant sources for the parking lot area include windshield washer fluid, salt and 

other common vehicle pollutant discharges. Some of the structural and nonstructural control measures to 

contain said pollutants are identified below. 

 

Structural Control Measures:  

• Permanent covering of outdoor storage areas 

• Spill containment and control 
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• Proper sanitary sewer connections 

• Provision of designated storage and material handling areas 

• Provision of proper waste receptacles 

 

Non Structural Control Measures: 

• General good housekeeping practices 

• Preventative maintenance 

• Recycling programs 

• Spill prevention and response 

• Employee “awareness” education and training. 

 

VI. CONCLUSIONS  

 

A. COMPLIANCE WITH STANDARDS 

 

This report is in compliance with the standards set forth in the Town of Castle Rock Storm Drainage 

Design and Technical Criteria Manual and the Urban Drainage Flood Control criteria manuals 

 

B. VARIANCES 

 

There are no variances for the Project. 

 

C. COMPLIANCE TO PREVIOUS REPORTS 

 

The calculations presented in this report complies with the determinations as set forth in the drainage 

reports titled Addendum No. 1 to The Meadows, Filing 20, Phase III, Drainage Report, including Filing 

20, Phase 1, Amendment 2, Block 2, Lot 1A and Block 3, Lot 1A.  

 

This “Master Study” assumed a percent compositeness of 95% for the Project area. The percent 

imperviousness calculated herein is 45.5%. This is a substantial reduction from the “Master Study” 

assumption that results in a reduction of design flows to the existing storm system and the existing 

regional detention pond. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



9 
 

_________________________________________________________________________________ 
 

6855 South Havana Street  ♦  Suite 600  ♦  Centennial  ♦  Colorado  ♦  80112  ♦  (303) 841-9365 

 

REFERENCES 

 

Addendum No. 1 to The Meadows, Filing 20, Phase III, Drainage Report, including Filing 20, Phase I, 

Amendment 2, Block 2, Lot 1A and Block 3, Lot1A, prepared by CVL Consultants of Colorado, May 15, 2008. 

 

Drainage Criteria Manual, Volume 1, 2 and 3, Urban Drainage and Flood Control District; Volumes 1 Revised 

August 2018; Volume 2 Revised September 2017; Volume 3 Revised November 2010 with Updates October 

2021. 

 

Phase III Drainage Report for The Meadows Filing No. 20, by RG Consulting Engineers, Inc., Revised: October 

2004 

 

Town of Castle Rock Public Works Regulations, Town of Castle Rock, February 1999. 

 

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

2019. 

 

Web Soil Survey of Castle Rock Area, Colorado, U.S. Department of Agriculture, Soil Conservation Service. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A – VICINITY MAP, FEMA MAP, WEB SOIL 
SURVEY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6855 South Havana Street ♦ Suite 600 ♦ Centennial ♦ Colorado ♦ 80112 ♦ (303) 841-9365 



PROJECT
SITE

MEADOWS PKWY

MEADOWS BLVD

VICINITY MAP
SCALE: 1" = 1000'

N

file:///S:/cadd/Standards/ScreenCast/North_Arrow.mp4
file:///S:/cadd/Standards/ScreenCast/North_Arrow.mp4
file:///S:/cadd/Standards/ScreenCast/North_Arrow.mp4


dterron
Polygon

dterron
Callout
PROJECT SITE



United States
Department of
Agriculture

A product of the National
Cooperative Soil Survey,
a joint effort of the United
States Department of
Agriculture and other
Federal agencies, State
agencies including the
Agricultural Experiment
Stations, and local
participants

Custom Soil Resource 
Report for

Castle Rock 
Area, Colorado

Natural
Resources
Conservation
Service

January 17, 2024



Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

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 16, Aug 24, 2023

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

Date(s) aerial images were photographed: Jun 9, 2021—Jun 12, 
2021

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.
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

BrB Bresser sandy loam, cool, 1 to 
3 percent slopes

1.9 100.0%

Totals for Area of Interest 1.9 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.
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Castle Rock Area, Colorado

BrB—Bresser sandy loam, cool, 1 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2tlpj
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 15 to 19 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 100 to 130 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Bresser, cool, and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bresser, Cool

Setting
Landform: Hillslopes, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Tertiary aged alluvium derived from arkose

Typical profile
Ap - 0 to 5 inches: sandy loam
Bt1 - 5 to 8 inches: sandy loam
Bt2 - 8 to 27 inches: sandy clay loam
Bt3 - 27 to 36 inches: sandy loam
C - 36 to 80 inches: loamy coarse sand

Properties and qualities
Slope: 1 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.60 to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Low (about 5.4 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: B
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Truckton
Percent of map unit: 5 percent
Landform: Hillslopes, terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Sampson
Percent of map unit: 5 percent
Landform: Terraces, alluvial fans
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XC202CO - Loamy Foothill 14-19 PZ
Hydric soil rating: No
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5XQRII &KDSWHU��

��� 8UEDQ�'UDLQDJH�DQG�)ORRG�&RQWURO�'LVWULFW $XJXVW�����
8UEDQ�6WRUP�'UDLQDJH�&ULWHULD�0DQXDO�9ROXPH��

��� /LPLWDWLRQV

7KH�5DWLRQDO�0HWKRG LV�WKH�VLPSOLVWLF�DSSURDFK IRU�HVWLPDWLQJ WKH�SHDN�IORZ�UDWH�DQG�WRWDO�UXQRII�YROXPH�
IURP�D�GHVLJQ�UDLQVWRUP�LQ�D�JLYHQ�FDWFKPHQW���8QGHU�WKH�DVVXPSWLRQ�RI�XQLIRUP�K\GURORJLF�ORVVHV��WKH�
PHWKRG�LV�OLPLWHG�WR�FDWFKPHQWV�VPDOOHU�WKDQ����DFUHV���8QGHU�WKH�FRQGLWLRQ�RI�FRPSRVLWH�VRLOV�DQG�ODQG�
XVHV��XVH�DQ DUHD�ZHLJKWHG�PHWKRG�WR�GHULYH�WKH�FDWFKPHQW¶V�K\GURORJLF�SDUDPHWHUV���

7KH�JUHDWHVW�GUDZEDFN�WR�WKH�5DWLRQDO�0HWKRG LV�WKDW�LW�QRUPDOO\�SURYLGHV�RQO\�RQH�SRLQW �WKH�SHDN�IORZ�
UDWH� RQ�WKH�UXQRII�K\GURJUDSK���:KHQ�WKH�DUHDV�EHFRPH�FRPSOH[�DQG�ZKHUH�VXEFDWFKPHQWV�FRPH�
WRJHWKHU��WKH�5DWLRQDO�0HWKRG ZLOO�WHQG�WR�RYHUHVWLPDWH�WKH�DFWXDO�IORZ��ZKLFK�UHVXOWV�LQ�RYHUVL]LQJ�RI�
GUDLQDJH�IDFLOLWLHV���7KH�5DWLRQDO�0HWKRG SURYLGHV�QR�PHDQV�RU�PHWKRGRORJ\�WR�JHQHUDWH�DQG URXWH�
K\GURJUDSKV�WKURXJK�GUDLQDJH�IDFLOLWLHV���2QH�UHDVRQ�WKH�5DWLRQDO�0HWKRG LV�OLPLWHG�WR�VPDOO�DUHDV�LV�WKDW�
JRRG�GHVLJQ�SUDFWLFH�UHTXLUHV�WKH�URXWLQJ�RI�K\GURJUDSKV�IRU�ODUJHU�FDWFKPHQWV�WR�DFKLHYH�DQ�
HFRQRPLFDOO\�VRXQG GHVLJQ�

$QRWKHU�GLVDGYDQWDJH RI�WKH�5DWLRQDO�0HWKRG LV�WKDW�ZLWK�W\SLFDO�GHVLJQ�SURFHGXUHV� RQH�QRUPDOO\�
DVVXPHV�WKDW�DOO�RI�WKH�GHVLJQ�IORZ�LV�FROOHFWHG�DW�WKH�GHVLJQ�SRLQW�DQG�WKDW�WKHUH�LV�QR�ZDWHU�UXQQLQJ�
RYHUODQG�WR�WKH�QH[W�GHVLJQ�SRLQW���7KLV�LV�QRW�DQ�LVVXH RI�WKH�5DWLRQDO�0HWKRG EXW�RI�WKH�GHVLJQ�
SURFHGXUH���8VH�DGGLWLRQDO�DQDO\VLV�WR�DFFRXQW�IRU�WKLV�VFHQDULR��

��� 7LPH�RI�&RQFHQWUDWLRQ

2QH�RI�WKH�EDVLF�DVVXPSWLRQV�XQGHUO\LQJ�WKH�5DWLRQDO�0HWKRG LV�WKDW�UXQRII�LV�OLQHDUO\�SURSRUWLRQDO�WR�WKH�
DYHUDJH UDLQIDOO�LQWHQVLW\�GXULQJ�WKH�WLPH UHTXLUHG�IRU�ZDWHU�WR�IORZ�IURP�WKH�PRVW�UHPRWH�SDUW�RI�WKH�
GUDLQDJH�DUHD�WR�WKH�GHVLJQ�SRLQW���,Q SUDFWLFH��WKH�WLPH�RI�FRQFHQWUDWLRQ LV�HPSLULFDOO\�HVWLPDWHG�DORQJ�WKH�
VHOHFWHG�ZDWHUZD\�WKURXJK�WKH�FDWFKPHQW�

7R�FDOFXODWH�WKH�WLPH�RI�FRQFHQWUDWLRQ��ILUVW�GLYLGH�WKH�ZDWHUZD\�LQWR�RYHUODQG�IORZ�OHQJWK�DQG�
FKDQQHOL]HG�IORZ�OHQJWKV��DFFRUGLQJ�WR�WKH�FKDQQHO�FKDUDFWHULVWLFV���)RU�XUEDQ�DUHDV �WULEXWDU\�DUHDV�RI�
JUHDWHU�WKDQ����SHUFHQW LPSHUYLRXV���WKH WLPH�RI�FRQFHQWUDWLRQ��WF��FRQVLVWV�RI�DQ�LQLWLDO�WLPH RU�RYHUODQG�
IORZ�WLPH��WL��SOXV�WKH�FKDQQHOL]HG�IORZ�WUDYHO�WLPH��WW��WKURXJK WKH�VWRUP�GUDLQ��SDYHG�JXWWHU��URDGVLGH�
GLWFK��RU�FKDQQHO���)RU�QRQ�XUEDQ�DUHDV��WKH�WLPH�RI�FRQFHQWUDWLRQ�FRQVLVWV�RI�DQ�RYHUODQG�IORZ�WLPH��WL��
SOXV�WKH�WLPH�RI�WUDYHO�LQ�D�GHILQHG�GUDLQDJH�SDWK��VXFK�DV�D�VZDOH��FKDQQHO��RU�VWUHDP���(VWLPDWH�WKH�
FKDQQHOL]HG�WUDYHO�WLPH SRUWLRQ��WW��RI�WKH�WLPH�RI�FRQFHQWUDWLRQ�IURP�WKH�K\GUDXOLF�SURSHUWLHV�RI�WKH�
FRQYH\DQFH�HOHPHQW���,QLWLDO RU�RYHUODQG�IORZ WLPH��RQ�WKH�RWKHU�KDQG��ZLOO�YDU\�ZLWK�VXUIDFH�VORSH��
GHSUHVVLRQ�VWRUDJH��VXUIDFH�FRYHU��DQWHFHGHQW�UDLQIDOO��DQG�LQILOWUDWLRQ�FDSDFLW\�RI�WKH�VRLO��DV�ZHOO�DV�
GLVWDQFH�RI�VXUIDFH�IORZ���&RPSXWH�WKH�WLPH�RI�FRQFHQWUDWLRQ�IRU�ERWK�XUEDQ�DQG�QRQ�XUEDQ�DUHDV XVLQJ�
(TXDWLRQ�����

WLF WWW (TXDWLRQ����

:KHUH�

WF  �FRPSXWHG�WLPH�RI�FRQFHQWUDWLRQ��PLQXWHV�

WL  �RYHUODQG �LQLWLDO� IORZ�WLPH��PLQXWHV�

WW  �FKDQQHOL]HG�IORZ�WLPH��PLQXWHV��



&KDSWHU�� 5XQRII

$XJXVW����� 8UEDQ�'UDLQDJH�DQG�)ORRG�&RQWURO�'LVWULFW ���
8UEDQ�6WRUP�'UDLQDJH�&ULWHULD�0DQXDO�9ROXPH��

,QLWLDO�RU�2YHUODQG�)ORZ�7LPH

7KH�LQLWLDO�RU�RYHUODQG�IORZ�WLPH��WL��PD\ EH�FDOFXODWHG�XVLQJ�(TXDWLRQ�����

����
���������

R

L

L
6

/&
W (TXDWLRQ����

:KHUH�

WL  RYHUODQG��LQLWLDO��IORZ�WLPH��PLQXWHV�
&�  �UXQRII�FRHIILFLHQW�IRU���\HDU�IUHTXHQF\��IURP�7DEOH�����
/L  �OHQJWK�RI�RYHUODQG�IORZ �IW�
6R  �DYHUDJH�VORSH�DORQJ�WKH�RYHUODQG�IORZ�SDWK �IW�IW��

(TXDWLRQ�����LV�DGHTXDWH�IRU�GLVWDQFHV�XS�WR�����IHHW�LQ�XUEDQ�DUHDV�DQG�����IHHW LQ�UXUDO�DUHDV���1RWH�WKDW
LQ�D�KLJKO\�XUEDQL]HG�FDWFKPHQW� WKH�RYHUODQG�IORZ OHQJWK�LV�W\SLFDOO\ VKRUWHU�WKDQ�����IHHW GXH�WR
HIIHFWLYH�PDQ�PDGH�GUDLQDJH�V\VWHPV WKDW�FROOHFW�DQG�FRQYH\�UXQRII�

&KDQQHOL]HG�)ORZ�7LPH

7KH�FKDQQHOL]HG�IORZ�WLPH��WUDYHO�WLPH��LV�FDOFXODWHG�XVLQJ�WKH�K\GUDXOLF�SURSHUWLHV�RI�WKH�FRQYH\DQFH�
HOHPHQW���7KH�FKDQQHOL]HG�IORZ WLPH��WW��LV HVWLPDWHG�E\�GLYLGLQJ�WKH�OHQJWK�RI�FRQYH\DQFH�E\�WKH�YHORFLW\���
7KH�IROORZLQJ�HTXDWLRQ��(TXDWLRQ���� �*XR������� FDQ�EH�XVHG�WR�GHWHUPLQH�WKH�IORZ�YHORFLW\ LQ�
FRQMXQFWLRQ�ZLWK�7DEOH�����IRU�WKH�FRQYH\DQFH�IDFWRU�

W

W

R

W
W 9

/

6.

/
W

����
(TXDWLRQ����

:KHUH�

WW  �FKDQQHOL]HG�IORZ�WLPH��WUDYHO�WLPH� PLQ�
/W  �ZDWHUZD\�OHQJWK��IW�
6R  �ZDWHUZD\�VORSH��IW�IW�
9W R

.  �15&6�FRQYH\DQFH�IDFWRU��VHH�7DEOH������

7DEOH�������15&6�&RQYH\DQFH IDFWRUV��.

7\SH�RI�/DQG�6XUIDFH &RQYH\DQFH�)DFWRU��.

+HDY\�PHDGRZ ���

7LOODJH�ILHOG �

6KRUW�SDVWXUH�DQG�ODZQV �

1HDUO\�EDUH�JURXQG ��

*UDVVHG�ZDWHUZD\ ��

3DYHG�DUHDV�DQG�VKDOORZ�SDYHG�VZDOHV ��



5XQRII &KDSWHU��

��� 8UEDQ�'UDLQDJH�DQG�)ORRG�&RQWURO�'LVWULFW $XJXVW�����
8UEDQ�6WRUP�'UDLQDJH�&ULWHULD�0DQXDO�9ROXPH��

7KH�WLPH�RI�FRQFHQWUDWLRQ��WF��LV�WKH�VXP�RI�WKH�LQLWLDO��RYHUODQG��IORZ�WLPH��WL��DQG�WKH�FKDQQHOL]HG�IORZ�
WLPH��WW��DV�SHU�(TXDWLRQ�����

)LUVW�'HVLJQ�3RLQW�7LPH�RI�&RQFHQWUDWLRQ�LQ�8UEDQ�&DWFKPHQWV

(TXDWLRQ���� ZDV�VROHO\�GHWHUPLQHG�E\�WKH�ZDWHUZD\�FKDUDFWHULVWLFV�DQG�XVLQJ�D�VHW�RI�HPSLULFDO�IRUPXODV���
$�FDOLEUDWLRQ�VWXG\�EHWZHHQ�WKH�5DWLRQDO�0HWKRG DQG�WKH�&RORUDGR�8UEDQ�+\GURJUDSK�3URFHGXUH�
�&8+3��VXJJHVWV�WKDW�WKH�WLPH�RI�FRQFHQWUDWLRQ�VKDOO�EH�WKH�OHVVHU�RI WKH�YDOXHV�FDOFXODWHG�E\ (TXDWLRQ���
��DQG�(TXDWLRQ �����*XR�DQG�8UERQDV�������

W

W

6L

/
LWF

�������
������ (TXDWLRQ����

:KHUH�

WF  �PLQLPXP WLPH�RI�FRQFHQWUDWLRQ�IRU�ILUVW�GHVLJQ�SRLQW�ZKHQ�OHVV�WKDQ�WF IURP�(TXDWLRQ�����
/W  �OHQJWK�RI�FKDQQHOL]HG�IORZ�SDWK��IW�
L  �LPSHUYLRXVQHVV��H[SUHVVHG�DV�D�GHFLPDO�
6W  �VORSH�RI�WKH�FKDQQHOL]HG�IORZ�SDWK��IW�IW��

(TXDWLRQ�����LV�WKH�UHJLRQDO�WLPH�RI�FRQFHQWUDWLRQ�WKDW�ZDUUDQWV�WKH�EHVW�DJUHHPHQW�RQ�SHDN�IORZ�
SUHGLFWLRQV�EHWZHHQ�WKH�5DWLRQDO�0HWKRG DQG�&8+3 ZKHQ�WKH�LPSHUYLRXVQHVV�RI�WKH�WULEXWDU\�DUHD�LV�
JUHDWHU�WKDQ����SHUFHQW� ,W�ZDV�GHYHORSHG�XVLQJ�WKH�8')&'�GDWDEDVH�WKDW�LQFOXGHV�����VDPSOH�XUEDQ�
FDWFKPHQWV�XQGHU������������������DQG�����\U�VWRUP�HYHQWV��0DF.HQ]LH���������,W�VXJJHVWV�WKDW�ERWK�LQLWLDO�
IORZ�WLPH�DQG�FKDQQHOL]HG�IORZ�YHORFLW\�DUH�GLUHFWO\�UHODWHG�WR�WKH�FDWFKPHQW¶V�LPSHUYLRXVQHVV��*XR�DQG�
0DF.HQ]LH�������

7KH�ILUVW�GHVLJQ�SRLQW�LV�GHILQHG�DV�D QRGH ZKHUH VXUIDFH UXQRII�HQWHUV�WKH�VWRUP�GUDLQ V\VWHP���)RU�
H[DPSOH��DOO�LQOHWV�DUH�³ILUVW�GHVLJQ�SRLQWV´ EHFDXVH�LQOHWV�DUH�GHVLJQHG�WR�DFFHSW�IORZ�LQWR�WKH�VWRUP�GUDLQ�

7\SLFDOO\��EXW�QRW�DOZD\V��(TXDWLRQ�����ZLOO�UHVXOW�LQ�D�OHVVHU�WLPH�RI�FRQFHQWUDWLRQ�DW�WKH�ILUVW�GHVLJQ�
SRLQW�DQG�ZLOO�JRYHUQ�LQ�DQ�XUEDQL]HG�ZDWHUVKHG���)RU�VXEVHTXHQW�GHVLJQ�SRLQWV��DGG�WKH�WUDYHO�WLPH�IRU�
HDFK�UHOHYDQW�VHJPHQW�GRZQVWUHDP�

0LQLPXP�7LPH�RI�&RQFHQWUDWLRQ

8VH�D�PLQLPXP�WF YDOXH�RI���PLQXWHV�IRU�XUEDQL]HG�DUHDV�DQG�D�PLQLPXP�WF YDOXH�RI����PLQXWHV�IRU�DUHDV�
WKDW�DUH�QRW�FRQVLGHUHG�XUEDQ���8VH�PLQLPXP�YDOXHV�HYHQ�ZKHQ�FDOFXODWLRQV�UHVXOW�LQ�D�OHVVHU�WLPH�RI�
FRQFHQWUDWLRQ���

&RPPRQ�(UURUV�LQ�&DOFXODWLQJ�7LPH�RI�&RQFHQWUDWLRQ

$�FRPPRQ�PLVWDNH�LQ�XUEDQL]HG�DUHDV�LV�WR�DVVXPH�WUDYHO YHORFLWLHV�WKDW�DUH�WRR�VORZ���$QRWKHU�FRPPRQ�
HUURU�LV�WR�QRW�FKHFN�WKH�UXQRII�SHDN�UHVXOWLQJ�IURP�RQO\�SDUW�RI�WKH�FDWFKPHQW���6RPHWLPHV�D�ORZHU�
SRUWLRQ�RI�WKH�FDWFKPHQW�RU�D�KLJKO\�LPSHUYLRXV�DUHD�SURGXFHV�D�ODUJHU�SHDN�WKDQ�WKDW�FRPSXWHG�IRU�WKH�
ZKROH�FDWFKPHQW���7KLV�HUURU�LV�PRVW�RIWHQ�HQFRXQWHUHG�ZKHQ�WKH�FDWFKPHQW�LV�ORQJ�RU�WKH�XSSHU�SRUWLRQ�
FRQWDLQV�JUDVV\�RSHQ�ODQG�DQG�WKH�ORZHU�SRUWLRQ�LV�PRUH�GHYHORSHG�
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MEADOWS D1 TRAINING CENTER

1/25/2024

JJH

COMPOSITE IMPERVIOUSNESS & RUNOFF COEFFICIENT CALCULATIONS - DEVELOPED CONDITIONS

PAVED
DRIVE AND 

WALKS
ROOF LANDSCAPE GRAVEL

SUB-BASIN 100% 90% 90% 2% 40%

TOTAL   

AREA         

(sf)

TOTAL    

AREA     

(acres)

COMPOSITE 

PERCENT 

IMPERVIOUS i

C2 C5 C10 C100 NOTES

A1 -                   -                   1,437           -                   -                   1,437           0.033           90.0% 0.74             0.77             0.79             0.85             Bldg Rooftop

A2 -                   403              -                   2,857           -                   3,260           0.075           12.9% 0.08             0.09             0.16             0.49             West Landscape Area

A3 -                   9,068           -                   593              -                   9,661           0.222           84.6% 0.69             0.72             0.74             0.82             West Parking Lot

A4 -                   -                   5,367           -                   -                   5,367           0.123           90.0% 0.74             0.77             0.79             0.85             Bldg Rooftop

A5 -                   2,522           -                   5,396           -                   7,918           0.182           30.0% 0.21             0.23             0.30             0.57             East Landscape Area

A6 -                   2,369           -                   20,406         -                   22,775         0.523           11.2% 0.06             0.08             0.15             0.48             North Landscape Area

A7 -                   -                   2,646           -                   -                   2,646           0.061           90.0% 0.74             0.77             0.79             0.85             Bldg Rooftop

A8 -                   10,453         -                   3,028           -                   13,481         0.309           70.2% 0.56             0.59             0.63             0.76             Parking Lot and Drive

OS1 -                   1,779           -                   18,838         -                   20,617         0.473           9.6% 0.05             0.07             0.13             0.47             Offsite Area 1

OS2 -                   570              -                   3,344           -                   3,914           0.090           14.8% 0.09             0.11             0.18             0.50             d.

Total -               27,164         9,450           54,462         -               -               91,076         2.091           37.38% 0.27             0.29             0.36             0.60             Composite Site

Property Total* -               25,385         9,450           35,624         -               -               70,459         1.618           45.51% 0.33             0.37             0.43             0.64             Composite Site

NOTES: a. UDFCD, USDCM Volume 1, Table 6-3

b. UDFCD, USDCM Volume 1, Table 6-4 and Table 6-5 C2 = 0.84i
1.169     

C5 = 0.86i
1.088

     C10
 
= 0.81i + 0.057     C100 = 0.47i + 0.426

c. WSS shows predominately Type B Soil for the proposed proejct development area

d. Bilberry Street Amenity Zone Collected by Filing 20 Regional Pond

*Total exludes Basin OS1 and only totals areas within the boundaries of Lot 2A-3A, Block 3, The Meadows Filing No. 20, Phase 1 - Amendment No. 16

PROPOSED LAND USE 
a.

 (sf)

RUNOFF COEFFICIENTS 
b.                                              

HYDROLOGIC SOIL GROUP B 
c. 
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MEADOWS D1 TRAINING CENTER

1/25/2024

JJH

TIME OF CONCENTRATIONS - DEVELOPED CONDITIONS

CONVEYANCE

SUB-BASIN AREA C5 LENGTH L i SLOPE S o t i LENGTH L t SLOPE S t CONVEYANCE  VELOCITY V t t t t c LENGTH L t IMPERVIOUS i t c t c REMARKS

(acres)  (ft) (ft/ft) (minutes) (ft) (ft/ft) FACTOR K  
c. (ft/s) (minutes) (minutes) (ft) (decimal) (minutes) (minutes)

A1 0.03           0.77           40              0.020         3.0             -                  -             3.0                 -                0.900              10.70           5.0                 

A2 0.07           0.09           55              0.020         10.7           140            0.005         20                   1.4                1.65           12.4               140           0.129              25.34           12.4               

A3 0.22           0.72           70              0.030         4.0             100            0.015         20                   2.4                0.68           4.7                 100           0.846              12.08           5.0                 

A4 0.12           0.77           60              0.020         3.7             -                  -             3.7                 -                0.900              10.70           5.0                 

A5 0.18           0.23           45              0.035         7.0             115            0.005         20                   1.4                1.36           8.3                 115           0.300              21.67           8.3                 

A6 0.52           0.08           105            0.150         7.7             75              0.030         15                   2.6                0.48           8.2                 75             0.112              24.41           8.2                 

A7 0.06           0.77           50              0.020         3.4             -                  -             3.4                 -                0.900              10.70           5.0                 

A8 0.31           0.59           90              0.030         6.1             180            0.020         20                   2.8                1.06           7.2                 180           0.702              14.98           7.2                 

OS1 0.47           0.07           190            0.030         17.9           115            0.010         20                   2.0                0.96           18.8               115           0.096              25.44           18.8               Underpass

OS2 0.09           0.11           -                 0.030         -                 0.010         20                   2.0                -             -                   -                0.148              23.48           5.0                 Uncollected Flow

NOTES: a. UDFCD, USDCM Volume 1, Equation 6-3: t i  = 0.395(1.1 - C5) * sqrt(L i ) / S o
0.33

b. UDFCD, USDCM Volume 1, Equation 6-4: t t  = L t  / 60 * K  * sqrt(So) = L t  / 60 * V t

c. UDFCD, USDCM Volume 1, Table 6-2: Heavy Meadow = 2.5, Tillage/field = 5, Short Pasture & Lawn = 7, Nearly Bare Ground = 10, Grassed Waterway = 15, Paved Areas & Shallow Paved Swales = 20

d. UDFCD, USDCM Volume 1, Equation 6-2: t c  = t i  + t t

e. UDFCD, USDCM Volume 1, Equation 6-5: t t  = (26 - 17i ) + (L t  / 60(24i + 12)* sqrt(S t ))

f. UDFCD, USDCM Volume 1, Section 2.4.3, "The time of concentration shall be the lesser of the values calculated by Equation 6-2 and Equation 6-5."

g. UDFCD, USDCM Volume 1, Section 2.4.4, "Use a minimum t c  value of 5 minutes for urbanized areas."

BASIN DATA INITIAL/OVERLAND TIME (t i ) 
a.

FIRST DESIGN POINT TIME OF CONC.    

IN URBAN CATCHEMENT (t c ) 
e. FINAL (t c )  

f. g.
TRAVEL TIME (t t ) 

b.
TIME OF 

CONC. (t c ) 
d.
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MEADOWS D1 TRAINING CENTER

1/25/2024

JJH

STORM DRAINAGE SYSTEM DESIGN (RATIONAL METHOD PROCEDURE) - DEVELOPED CONDITIONS

DESIGN STORM: 5-YEAR

DIRECT RUNOFF    TOTAL RUNOFF        STREET PIPE TRAVEL TIME
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REMARKS

A1 1 0.03 0.77 5.0 0.03 1.43 4.85 0.12 0.12 0.5 8 40 1.69 0.39 Basin A1 routed to DP-1 Inlet

5.4 0.03 4.75 0.12

A2 1 0.07 0.09 12.4 0.01 1.43 3.54 0.02 0.14 0.5 10 75 1.96 0.64 Basin A1 and A2 routed to DP-2 Inlet

13.0 0.01 3.46 0.02

A3 2 0.22 0.72 5.0 0.16 1.43 4.85 0.77

13.7 0.19 3.39 0.65 ∑Basin A1, A2, A3 routed combined to DP-2 Inlet

A4 3 0.12 0.77 5.0 0.09 1.43 4.85 0.46 0.46 0.5 8 120 2.65 0.75 Basin A4 routed to DP-3 Inlet

5.8 0.09 4.67 0.44

A5 3 0.18 0.23 8.3 0.04 1.43 4.15 0.18 0.62 0.5 15 170 2.65 1.07 Basin A4 and A5 routed to DP-5 FES

9.4 0.14 3.97 0.54

OS1 4 0.47 0.07 18.8 0.03 1.43 2.90 0.09  Basin OS1 routed to DP-4

18.8 0.03 2.90 0.09

A6 5 0.52 0.08 8.2 0.04 1.43 4.16 0.17

8.2 0.07 4.16 0.30 Basin A6 routed to DP-5 FES

0.85 1.00 18 195 3.34 0.97

10.3 0.26 3.82 0.98 ∑Basin A4, A5, OS1, A6 routed combined to DP-7 MH

A7 5 0.06 0.77 5.0 0.05 1.43 4.85 0.23 Basin A7 routed to DP-6 Inlet

5.0 0.05 4.85 0.23  

A8 6 0.31 0.59 7.2 0.18 1.43 4.36 0.79 Basin A7 and A8 routed to DP-6 Inlet

7.2 0.18 4.36 0.79

6

13.7 0.37 3.39 1.26 ∑Basin A1, A2, A3, A7, A8 routed combined to DP-6 Inlet

7 13.7 0.63 3.39 2.13 ∑All Basins (Exlcuding Basin OS2) routed combined to DP-7 MH

OS2 N/A 0.09 0.11 5.0 0.01 1.43 4.85 0.05

5.0 0.01 4.85 0.05 Basin OS2 in not collected in proposed storm sewer

NOTES: a. Town of Castle Rock Storm Drainage Design and Technical Criteria Manual Table 6-1: P1 for Town of Castle Rock, 100-year (2.60), 10-year (1.66), 5-year (1.43), 2-year (1.06). 

b. UDFCD, USDCM Volume 1, Equation 5-1: I  = (28.5 * P 1 ) / (10 + T c )
0.786

c. UDFCD, USDCM Volume 1, Equation 6-1: Q  = CIA
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MEADOWS D1 TRAINING CENTER

1/25/2024

JJH

STORM DRAINAGE SYSTEM DESIGN (RATIONAL METHOD PROCEDURE) - DEVELOPED CONDITIONS

DESIGN STORM: 100-YEAR

DIRECT RUNOFF    TOTAL RUNOFF        STREET PIPE TRAVEL TIME
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REMARKS

A1 1 0.03 0.85 5.0 0.03 2.60 8.82 0.25 0.25 0.5 8 40 2.20 0.30 Basin A1 routed to DP-1 Inlet

5.3 0.03 8.68 0.24

A2 1 0.07 0.49 12.4 0.04 2.60 6.44 0.23 0.48 0.5 10 75 2.68 0.47 Basin A1 and A2 routed to DP-2 Inlet

12.8 0.04 6.34 0.23

A3 2 0.22 0.82 5.0 0.18 2.60 8.82 1.61

13.3 0.25 6.24 1.54 ∑Basin A1, A2, A3 routed combined to DP-2 Inlet

A4 3 0.12 0.85 5.0 0.10 2.60 8.82 0.92 0.92 0.5 8 120 3.02 0.66 Basin A4 routed to DP-3 Inlet

5.7 0.10 8.52 0.89

A5 3 0.18 0.57 8.3 0.10 2.60 7.54 0.78 1.67 0.5 15 170 3.51 0.81 Basin A4 and A5 routed to DP-5 FES

9.1 0.21 7.29 1.51

OS1 4 0.47 0.47 18.8 0.22 2.60 5.27 1.18  Basin OS1 routed to DP-4

18.8 0.22 5.27 1.18

A6 5 0.52 0.48 8.2 0.25 2.60 7.57 1.89

8.2 0.47 7.57 3.58 Basin A6 routed to DP-5 FES

5.10 1.00 18 195 5.85 0.56

9.7 0.73 7.13 5.22 ∑Basin A4, A5, OS1, A6 routed combined to DP-7 MH

A7 5 0.06 0.85 5.0 0.05 2.60 8.82 0.45 Basin A7 routed to DP-6 Inlet

5.0 0.05 8.82 0.45  

A8 6 0.31 0.76 7.2 0.23 2.60 7.92 1.85 Basin A7 and A8 routed to DP-6 Inlet

7.2 0.23 7.92 1.85

6

13.3 0.48 6.24 3.00 ∑Basin A1, A2, A3, A7, A8 routed combined to DP-6 Inlet

7 13.3 1.21 6.24 7.57 ∑All Basins (Exlcuding Basin OS2) routed combined to DP-7 MH

OS2 N/A 0.09 0.50 5.0 0.04 2.60 8.82 0.39

5.0 0.04 8.82 0.39 Basin OS2 in not collected in proposed storm sewer

c. UDFCD, USDCM Volume 1, Equation 6-1: Q  = CIA
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MEADOWS D1 TRAINING CENTER

1/25/2024

JJH

A1 0.03 0.12 0.25

A2 0.07 0.02 0.23

A3 0.22 0.77 1.61

A4 0.12 0.46 0.92

A5 0.18 0.18 0.78

A6 0.52 0.17 1.89

A7 0.06 0.23 0.45

A8 0.31 0.79 1.85

OS1 0.47 0.09 1.18

OS2 0.09 0.05 0.39

1 A1, A2 0.02 0.14 0.23 0.48

2 A1, A2, A3 0.77 0.65 1.61 1.54

3 A4, A5 0.18 0.54 0.78 1.51

4 OS1 0.09 0.09 1.18 1.18

5 A4, A5, OS1, A6, A7 0.17 0.98 1.89 5.22

6 A1, A2, A3, A8 0.79 1.26 1.85 3.00

7 All Basins 2.13 2.13 7.57 7.57

DESIGN POINT SUMMARY:
5 YEAR RUNOFF 100 YEAR RUNOFF

BASIN SUMMARY:

DRAINAGE BASIN

BASIN 

AREA 

(acres)

5-YEAR 

RUNOFF 

(cfs)

100-YEAR 

RUNOFF 

(cfs)

DESIGN 

POINT

TRIBUTARY 

DRAINAGE BASINS
DIRECT 

(cfs)

TOTAL  

(cfs)

DIRECT 

(cfs)

TOTAL  

(cfs)
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Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 60.0 ft

Gutter Width W = 0.50 ft

Street Transverse Slope SX = 0.030 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 60.0 60.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

DP 2

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 6.0 6.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 0.50 0.50 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.46 0.46 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 5.9 5.9 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.8 1.6 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

C D OT Type R  C urb  Open ing

Override  D epths

1



Project:

Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 10.0 ft

Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.020 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.020

Height of Curb at Gutter Flow Line HCURB = 6.00 inches

Distance from Curb Face to Street Crown TCROWN = 15.0 ft

Gutter Width W = 0.50 ft

Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft

Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft

Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.020

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 15.0 15.0 ft

Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 6.0 inches

Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm

MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

DP 6

1



 

Design Information (Input) MINOR MAJOR

Type of Inlet Type =

Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No = 1 1  

Water Depth at Flowline (outside of local depression) Ponding Depth = 4.0 4.0 inches

Grate Information MINOR MAJOR

Length of a Unit Grate Lo (G) = N/A N/A feet

Width of a Unit Grate Wo = N/A N/A feet

Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A

Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet

Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches

Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches

Angle of Throat Theta = 63.40 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 0.50 0.50 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10

Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR

Depth for Grate Midwidth dGrate = N/A N/A ft

Depth for Curb Opening Weir Equation dCurb = 0.29 0.29 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A

Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 1.00 1.00

Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa = 3.0 3.0 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 0.8 1.9 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

C D OT Type R  C urb  Open ing

Override  D epths

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E – DETENTION WATER QUALITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6855 South Havana Street ♦ Suite 600 ♦ Centennial ♦ Colorado ♦ 80112 ♦ (303) 841-9365 
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Know what's
CallR

CALL 2-BUSINESS DAYS IN

ADVANCE BEFORE YOU DIG,

GRADE OR EXCAVATE FOR THE

MARKING OF UNDERGROUND

MEMBER UTILITIES.

TOWN OF CASTLE ROCK APPROVAL

PLANS ARE HEREBY APPROVED FOR ONE YEAR FROM

DATE OF DEVELOPMENT SERVICES  APPROVAL

APPROVED BY:

DEVELOPMENT SERVICES                                 DATE

PROFESSONAL ENGINEER CERTIFICATION

I HEREBY AFFIRM THAT THESE FINAL CONSTRUCTION PLANS

WERE PREPARED UNDER MY DIRECT SUPERVISION, IN

ACCORDANCE WITH ALL APPLICABLE TOWN OF CASTLE ROCK

AND STATE OF COLORADO STANDARDS AND STATUTES,

RESPECTIVELY; AND THAT I AM FULLY RESPONSIBLE FOR ALL

DESIGN AND REVISIONS RELATIVE TO SAID PLANS.

KURT A. LANG

COLORADO P.E., 32249

4/17/20

PLAN: STORM - LINE B

 HORIZONTAL SCALE: 1" = 20'

12 OF 31

C9.11

BENCHMARK

SITE BENCHMARK IS DOUGLAS COUNTY CONTROL MONUMENT

2.015030. RECOVERED 3.25” ALUMINUM CAP LOCATED 410'

MORE OR LESS EAST OF THE RAILROAD TRACKS AND 3200'

MORE OR LESS NORTH OF MEADOWS PARKWAY.

ELEVATION = 6082.17 (NAVD 88).

BASIS OF BEARINGS

THE EAST LINE OF SECTION 33, TOWNSHIP 7 SOUTH, RANGE

67 WEST OF THE 6TH PRINCIPAL MERIDIAN, BEING

MONUMENTED AT THE NORTHEAST CORNER BY A NO. 6

REBAR WITH 3-1/4" ALUMINUM CAP MARKED "AZTEC PLS

38064" AND AT THE SOUTHEAST CORNER BY A NO. 6 REBAR

WITH 3-1/4" ALUMINUM CAP MARKED "AZTEC PLS 33204",

ASSUMED TO BEAR SOUTH 01°03'47" EAST.

HORIZONTAL SCALE: 1" =

2020

20'

0

LINETYPE LEGEND

PROPOSED EXISTING

FIRE SERVICE

SANITARY SEWER

STORM SEWER

WATER LINE

SYMBOLS LEGEND

CLEANOUT

GATE VALVE

SANITARY MANHOLE

STORM INLET

STORM MANHOLE

F F F F

F F F

APPROX LOCATION

OF 12" WATERLINE

1.5'

COVER

BOP ELEV = 6140.7
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dpaulin
TOCR_DS_Approved

JacobHuselton
Callout
5-YR HGL: 6143.94 +/-

JacobHuselton
Callout
100-YR HGL: 6144.38 +/- 

JacobHuselton
Text Box
EXISTING HGL FROM RECORD DRAWING OF EXISTING STORM MAIN IN DRIVE ACCESS TO MEADOWS UBERGRIPPEN AND PROPOSED MEADOWS D1 TRAINING CENTER PROJECT SITES.

JacobHuselton
Callout
EX 5' DIA MH CONNECTION POINT FOR MEADOWS D1 TRAINING CENTER (DP-7



REFERENCE MATERIAL FOR REGIONAL POND
PROVIDING WATER QUALITY FOR PROJECT SITE

















 

175 Kellogg Court, Castle Rock CO 80109 
720-733-6000 

Included N/A  

  I. COVER SHEET 

  A.  Name of Project, including legal name of development 

  B.  Address 

  C.  Owner 

  D.  Developer 

  E.  Engineer 

  F.  Submittal date and revision dates as applicable 

  II. GENERAL LOCATION AND DESCRIPTION 

  A.  Site Location 

  B.  Description of Property and Land Use 

  III. DRAINAGE BASIN AND SUB-BASINS 

  A.  Major Drainage Basins 

  B.  Minor Drainage Basins 

  IV. DRAINAGE DESIGN CRITERIA 

  A.  Regulations 

  B.  Drainage Studies, Master Plans, Site Constraints 

  C.  Hydrology 

  E.  Water Quality Enhancement 

  D.  Hydraulics 

Achieving the Community Vision through Excellence, Dedication and Service 

The Phase III Drainage Report must be in conformance with the latest Town of Castle Rock Storm Drain-
age Design and Technical Criteria Manual available on the Town’s website. 
 
The Phase III Drainage Report must be signed and sealed by a Professional Engineer licensed in the 
State of Colorado. The purpose of the Phase III Drainage Report is to update the concepts, and to pre-
sent the design details on construction plans for the drainage facilities discussed in the Phase II Drainage 
Report. 
  
The preparer should contact and work with the Town Stormwater Engineering Staff regarding any design,  
master planning and existing system questions (720-733-6000). The following outline sets forth the re-
quired minimum content to be provided in the Phase III Drainage Report that shall be submitted with the 
Planned Development Plan or Straight Zoning documents.  A copy of this checklist must be submitted 
with the Phase III Drainage Report. 
 
Please see Chapter 4 of the Town of Castle Rock Storm Drainage Design and Technical Criteria Manual 
for additional details and information. Please check off the following items to assure your report is com-
plete.  Appropriate notations shall be provided with the checklist.  For example, if a specific item is not ad-
dressed or not applicable, an explanation needs to be provided.  

Phase III Drainage Report Checklist 

Castle Rock Water
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Included N/A  

  V. STORMWATER MANAGEMENT FACILITY DESIGN 

  A.  Stormwater Conveyance Facilities 

  B.  Stormwater Storage Facilities 

  C.  Water Quality Enhancement Best Management Practices 

  D.  Floodplain Modification 

  E.  Additional Permitting Requirements 

  F.  General 

  VI. CONCLUSIONS 

  A.  Compliance with Standards 

  B.  Variances 

  C.  Drainage Concept 

  VII. REFERENCES 

  VIII. APPENDICES 

  A.  Hydrologic Computations 

  B.  Hydraulic Computations  

  C.  Water Quality Enhancement Best Management Practices 

  D.  Referenced Information 

  OVERALL DRAINAGE PLAN (IN POCKET) 

  DETAILED DRAINAGE PLANS (IN POCKET) 

Achieving the Community Vision through Excellence, Dedication and Service 

Phase III Drainage Report Checklist 

Notes/Comments:   
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