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1 General Location and Description 

1.1 Project Description and Location 
The existing bridge carrying Quebec Street over Airlawn Road was originally constructed in 1961, widened at a 

later date, and rehabilitated in 2009. It was inspected in 2020 and is deemed one of the poorest condition bridges 

within the City of and County of Denver. Additionally, the current site poses vehicular and pedestrian safety 

concerns, with inadequate stopping sight distance for drivers and a lack of pedestrian and bicyclist connectivity in 

the region. The City and County of Denver Department of Transportation and Infrastructure (DOTI) has committed 

to addressing safety concerns through their Elevate Bond program. 

The project is located south of the I-70 and Quebec Street interchange in the City and County of Denver. The project 

is in the northeast and northwest corner of Township 3S Range 67W of the Sixth Principal Meridian. Where Quebec 

Street spans over Airlawn Road, there is a Courtyard by Marriottt hotel located to the east and a warehouse for 

Sturgeon Electric Company to the west. Airlawn Road is approximately 0.12 miles long and transitions from a 

paved road on the east side of Quebec Street to dirt road after passing underneath the Quebec Street bridge. An 

aerial view of the project can be seen below in Figure 1.  

 

Figure 1. Aerial View of Project Location 

1.2 Description of Property 
Airlawn Road connects Niagara Street to East 41st Avenue and provides an entrance to the Courtyard by Marriottt. 

Niagara Street and Airlawn Road west of Quebec Street consist of dirt and are not defined roadways. The project 

will add sidewalks on either side of Quebec Street adjacent to the on/off ramps, connecting to Sandown Road and 

East 40th Avenue. The sidewalks will run north and connect to the existing sidewalks on Quebec Street that were 

implemented with the completion of the Central 70 project. The existing Quebec Street bridge will be removed and 

Project Limits 
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filled with embankment material and Airlawn Road will no longer cross under Quebec Street, creating a dead end 

just after the entrance to the Courtyard by Marriottt.  

No soil data could be found using the NRCS soil survey database for Quebec Street. Hydraulic soil group type C is 

shown southwest and northeast of Quebec Street. Type C/D soils were assumed based off surrounding areas for 

runoff calculations to provide the most conservative runoff values. A soil map of the project location is shown in 

Appendix A.1.  

The ground cover currently consists of asphalt, dirt covered pavement, as well as native grasses and trees. Railroad 

tracks are located west of Niagara Street. West of Quebec Street, Airlawn Road is a dirt road that joins Niagara 

Street in an open dirt lot. The open area is comprised of bare dirt and natural vegetation. There is no defined 

drainageway in this area, but runoff sheet flows to the north to a water quality pond constructed with the Central 70 

Project at the eastbound I-70 off ramp. See Figure 2.  

 

Figure 2:Area West of Quebec Street 

East of Quebec Street, on Airlawn Road, ponding has been known to occur at the entrance to the Courtyard by 

Marriottt. There are two drainage inlets at the low point of Airlawn Road located to the east of Quebec Street. The 

existing inlets are clogged with debris. See Figure 3. 

 

Figure 3: Existing Inlet on Airlawn Road 
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The Federal Emergency Management Agency (FEMA) determined that this section of Quebec Street within the 

project area does not lie within a floodplain. A floodplain map of the project location is shown in Appendix A.2. 

2 Major Drainage Basins and Sub-basins 

2.1 Major Basin Description 
This project is within the Sand Creek watershed. Sand Creek flows northerly to the east of the project site. The 

project is within the City and County of Denver’s (CCD) Storm Drainage Master Plan (SDMP) Basin 4400-03. See 

Appendix A.3. The SDMP shows a new proposed drainage outfall from Onedia Street west of Quebec Street, 

traveling east under Quebec Street, then to the north along Quebec Street, out falling to Sand Creek. There was 

discussion with DOTI Wastewater on whether any of these improvements should be incorporated into the project, 

since the SDMP notes that they will be constructed commensurately with the reconstruction of Quebec Street. It was 

determined that no Master Plan improvements will be done in conjunction with this project.  

2.2 Sub-basin Description 
Roadway drainage on Quebec Street will follow existing drainage patterns by collecting roadway runoff into curb 

and gutter and directing flows to the existing outfalls. South of the high point on Quebec Street, runoff is directed to 

new and existing inlets on Quebec Street and to the northbound on-ramp from 40th Avenue. Similarly, north of the 

high point of Quebec Street, the runoff is directed to inlets near the I-70 eastbound on and off-ramps. 

On Airlawn Road, the existing roadway pavement drains to a low point on Airlawn Road just east of Quebec Street. 

Runoff tributary to the East Frontage Road from E 40th Ave. to E 41st Ave. turns the corner where it intersects with 

Airlawn Road and collects at the same low point. The proposed conditions maintain existing drainage patterns by 

shifting the low point to the southeast where Airlawn dead ends. A new area inlet captures runoff from the Quebec 

Street embankment. The new drainage system will utilize the existing outfall that ultimately outfalls to Sand Creek.  

The West Frontage Road is crowned and slopes from south to north where runoff is captured in curb and gutter. 

Runoff is then directed to two combination inlets at a low point just before the railroad tracks cross the West 

Frontage Road. The proposed sidewalk and grading allow for the existing drainage infrastructure to be protected in 

place and existing drainage patterns will be maintained. 

3 Drainage Facility Design 
To prepare this report, the following documents were reviewed: 

• City and County of Denver Storm Drainage Design & Technical Criteria (April 2024) (SDDTC) 

• Mile High Flood District (MHFD) Urban Storm Drainage Criteria Manual 

The following table summarizes the design criteria: 

Table 3-1: Design Criteria 

Design 

Criteria 
Definition Source 

Design 

Storm 

5-year Minor Storm  

• Commercial 

• Sump Conditions 

100-year Major Storm (All) 

SDDTC Section 3.3.3 

Drainage Design Table 3-1 

Rainfall 

Data 

Return Period One-hour Point 

Rainfall (inches) 

2-Year 0.83 

5-Year 1.09 

10-Year 1.33 

50-Year 1.99 

100-Year 2.31 
 

SDDTC Section 5.2 Rainfall 

Depth-Duration-Frequency 

Values Table 5-1 
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Minor 

Storm Use 

of Street 

Local Street: No curb overtopping. Flow may spread to crown 

of street. 

 

Collector: No curb overtopping. Flow spread must leave at least 

one lane free of water. 

 

Arterial: No curb overtopping. Flow spread must leave at least 

one lane (10 feet) free of water in each direction and should not 

flood more than two lanes in each direction.  

SDDTC Section 7.3 

Allowable Use of Streets for 

Storm Flows Table 7-1 

Major Storm 

Use of 

Street 

Local, Collector and Arterial: Residential dwellings, public, 

commercial, and industrial buildings must not be less than 12 

inches above the 100-year water surface elevation at the ground 

line or lowest water entry into the building. The depth of water 

over the gutter flow line must not exceed 12 inches. 

 

Arterial: Residential dwellings, public, commercial, and 

industrial buildings must not be less than 12 inches above the 

100-year water surface elevation at the ground line or lowest 

water entry into the building. To allow for emergency vehicles, 

the depth of water must not exceed the street crown or 12 inches 

at the gutter flow line, whichever is more restrictive.  

SDDTC Section 7.3 

Allowable Use of Streets for 

Storm Flows Table 7-2 

Allowable 

Cross Flow 

Minor Storm: 6 inches of depth in cross pan, if cross pan 

allowed 

Major Storm: 12 inches of depth in cross pan or gutter flow line 

SDDTC Section 7.3 

Allowable Cross-street Flow 

When Cross Pans Are 

Allowed Table 7-3 

Peak Runoff 

Rational Method for areas less than 90 acres. (max 10 min Time 

of concentration) 

CUHP for areas larger than 90 acres (can use for basins >20 

acres) 

SDDTC Table 6.1 Runoff 

Calculation Methods 

Acceptable for Use in Denver 

Minimum 

Pipe 

Diameter 

15-inches for laterals 

18-inches for main trunk line 
SDDTC Section 9.5 Pipe Size 

Roughness 

Coeff. 

0.013 for Reinforced Concrete 

0.016 for Asphalt 

USDCM Volume 2, 2016 

Chapter 11 Section 3.1 Key 

Hydraulic Principles 

Pipe 

Velocity 

3 fps Minimum at half-full or full-conduit flow conditions 

18 fps Maximum 

SDDTC Section 9.3 Hydraulic 

Design 

Pipe 

Capacity 
80% of the full pipe capacity for Minor Storm Events 

SDDTC Section 9.2 Design 

Storms for Sizing Storm 

Sewers 

Inlet 

Clogging 

Factor 

10% for curb opening inlets 

70% for single grate inlets 

SDDTC Section 8.3 Inlet 

Design 

HGL 

Minor Storm: Convey the minor storm flood peaks while 

flowing at 80% of the full pipe capacity. 

Major Storm: HGL must be 1 foot below inlet elevations, or 1 

foot below ground where no inlets are present. 

SDDTC Section 9.2.1 Minor 

Event Design Storm 

SDDTC Section 9.2.2 Major 

Event Design Storm 

EGL 
EGL shall be at or below the proposed ground surface for the 

design event.  

SDDTC Section 9.3 Hydraulic 

Design 

Manhole 

Size 

Larger manhole diameters or a junction structure may be 

required when large diameter pipe alignments are not straight 

through manholes or when more than one storm drain line goes 

through the manhole. A special structure is required for 42-inch 

or larger pipe when the angle of deflection is more than 45 

degrees. 

SDDTC Section 9.7 

Manhole/Cleanouts 
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Manhole 

Spacing 

500 feet maximum. The required manhole size must be in 

accordance with the Denver Wastewater Management Division 

Standard Details. 

SDDTC Section 9.7 

Manhole/Cleanouts 

Clearances 
18 inches to Water Main 

12 inches to Sanitary 

SDDTC Section 9.6 Vertical 

and Horizontal Alignments 

Table 9-2 

Cover 

The drain grade must be such that a minimum cover is 

maintained to withstand AASHTO HS-20 (or as designated by 

Denver) loading on pipe. 

SDDTC Section 9.6 Vertical 

and Horizontal Alignments 

Table 9-2 

 

3.1 General Concept 
Drainage on Quebec Street will maintain existing drainage patterns. Runoff to the west of Quebec Street and the 

proposed grading will maintain the general drainage patterns, flowing north to the water quality pond constructed by 

the Central 70 project. Existing drainage infrastructure along the West Frontage Road will be protected in place and 

runoff tributary to Airlawn Road will enter Sand Creek via the existing outfall, maintaining existing drainage 

patterns.  

3.2 Specific Details 
Southbound Quebec Street transitions from a normal crown to superelevated south of the high point. A Single 

Number 16 inlet (IN-6) is proposed upstream of the zero slope point to eliminate concentrated flow from crossing 

Quebec Street. IN-6 connects to an existing 31-foot deep manhole via an 18-inch RCP and runoff is then conveyed 

by an existing 36-inch RCP to Sand Creek. In the existing condition, runoff captured by IN-6 is conveyed to a grated 

inlet (EX-IN-6B) further south where Quebec Street transitions from a west to east superelevation to an east to west 

superelevation. The existing inlet outfalls into Sand Creek at the same outfall as IN-6, therefore existing drainage 

patterns are being maintained. EX-IN-6B is located at the superelevation transition of southbound Quebec Street and 

analysis determined 1.1 cfs of concentrated flow is bypassing the inlet and crossing Quebec Street in the minor 

storm. The drainage issue lies outside of the project limits, but because Quebec Street will be closed to complete the 

bridge removal and reconstruction of Quebec Street it was determined that this would be an optimal time to fix the 

drainage issue. Alternatives to minimize the bypass at EX-IN-6B were presented to DOTI Wastewater and it was 

decided that a Triple Number 16 Valley Inlet (IN-6A) will be placed approximately 15 feet upstream of EX-IN-6B, 

capturing more of the runoff and minimizing the bypass from 1.1 cfs. to 0.4 cfs. An 18-inch RCP connects IN-6A to 

EX-IN-6B, maintaining existing drainage patterns and out falling into Sand Creek.  

Runoff south of the Quebec Street high point and tributary to the northbound lanes is directed to existing 

combination inlets on Quebec Street and to the northbound on-ramp from 40th Avenue. An existing inlet on the 40th 

Avenue on-ramp does not meet CCD capacity criteria. This inlet will be replaced by a triple Number 16 combination 

inlet (IN-2) and connect to the existing drainage network. The existing combination inlet on Quebec Street (EX-IN-

5) meets CCD criteria and will be cleaned of debris and protected in place.  

North of the Quebec Street high point there are two 15-foot Type R inlets located upstream of the I-70 eastbound on 

and off ramps that were constructed with the Central 70 project. Both inlets meet CCD criteria and are to be cleaned 

of debris and protected in place. 

The frontage road to the west of Quebec Street will collect additional stormwater runoff from the proposed 

sidewalk. Spread and inlet calculations on the West Frontage Road determined the existing inlet meets CCD 

capacity and spread criteria.  

The existing Airlawn Road pavement will be removed and replaced with embankment and native grasses up to the 

entrance of the Courtyard by Marriottt Hotel. The existing curb inlets at the low point will be removed with the 

roadway. Where Airlawn Road ends after the entrance to the hotel, new curb and gutter will be constructed across 

Airlawn Road to create a dead end. A new low point will be defined where Airlawn Road ends and runoff from the 

East Frontage Road and the proposed attached sidewalk will be collected by a 9-foot Number 14 inlet on grade (IN-

3A) and a single Number 16 combination inlet in sag (IN-3). Runoff tributary to westbound Airlawn Road is 
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conveyed via curb and gutter to a low point located north of the driveway for the Courtyard by Marriott, where a 6-

foot Number 14 inlet (IN-8) captures the conveyed flow. A new low point is graded north of the proposed curb and 

gutter on Airlawn Road to capture and convey runoff from the new Quebec Street embankment. A Type C area inlet 

(IN-8A) captures the tributary flow and connects to an existing manhole via an 18-inch RCP and outfalls to a 

defined drainage channel north of the Courtyard by Marriottt. The minor and major storm runoff was plotted on the 

Type C Inlet Capacity graph to determine depth and the results yielded depths of 1 inch for the minor storm and 2 

inches for the major storm. During the major storm event the HGL is less than 1-foot below finish grade, and this is 

due to the existing 18-inch RCP pipe downstream. The existing system likely does not currently meet criteria and 

existing drainage patterns are being maintained. 

Existing conditions show that runoff from the East Frontage Road is conveyed around the corner at the Airlawn 

Road and 41st Avenue intersection and is captured at the low point on Airlawn Road. With the addition of a new 

curb ramp at this intersection, analysis was completed to determine if a new inlet should be placed upstream of the 

ramp. Flow spread around the proposed curb ramp was determined to be 7.6 feet with a depth of 3.1 inches 

(Calculations are shown in Appendix B.1). Per Section 8.3.3 of the SDDTC, inlets are required upstream of 

pedestrian curb ramps with less than 1 percent slope on the curb return when a storm sewer is available. A slope 

greater than 1 percent is maintained through the apex of the curb return, therefore an inlet is not required upstream 

of the curb ramp. Analysis was completed to determine if an inlet could be placed upstream of the curb ramp instead 

of adjacent to the eastbound Airlawn Road sump inlet. The analysis indicated that the additional flow would 

surcharge inlets within the existing storm system that runs perpendicular to 41st Avenue, therefore IN-3A was placed 

adjacent to IN-3 along Airlawn Road. 

Existing drainage patterns west of Quebec Street and north of Airlawn Road will be maintained and runoff from the 

proposed embankments will sheet flow north to the Central 70 water quality pond. 

3.3 Requested Variances 
There is one variance request for the project, as summarized below: 

An exception to SDDTC Section 9.3 is being requested to deviate from the requirement to keep the hydraulic grade 

line at least 1.0 feet below inlet curb openings during the 100-year storm. This requirement is unable to be met at the 

inlets proposed on Airlawn Road. The proposed system maintains existing drainage patterns and ties into an existing 

18-inch storm sewer, indicating that the existing system was undersized. The design maintains existing patterns and 

the inlets will not surcharge, but the HGL is less than 1-foot below finish grade. See Appendix B.3 for HGL 

calculations. 

4 Conclusions 

4.1 Compliance with Standards 
The proposed analysis was performed with guidance from the City and County of Denver Storm Drainage Design 

and Technical Criteria and the Mile High Flood District Urban Storm Drainage Criteria Manual.  

4.2 Drainage Concept 
Existing drainage patterns will be maintained to the extent possible. Stormwater runoff on the west side of Quebec 

Street will generally flow north along the toe of the proposed embankment into the Central 70 water quality pond. 

Quebec Street will utilize the existing stormwater infrastructure to collect runoff and maintain the existing drainage 

patterns. Additional inlets are implemented on southbound Quebec Street to minimize bypass at the superelevation 

transitions. An existing combination inlet on the on-ramp from East 40th Avenue does not meet capacity 

requirements and will be replaced with a triple Number 16 combination inlet. Stormwater runoff on the East 

Frontage road will be collected by new inlets at the dead end of Airlawn Road and connect into an existing 18-inch 

storm system, which then conveys the flows north and east to Sand Creek. The existing drainage system on the West 

Frontage Road meets criteria and will be protected in place. 
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4.3 Water Quality 
The addition of sidewalks creates an increase in imperviousness of 7.33% and is classified as a Linear Rehabilitation 

Project and does not require permanent storm water quality. The project will disturb more than one acre and 

therefore a Stormwater Management Plan (SWMP) was created in accordance with the Construction Activities and 

Stormwater Discharge Permit (CASDP). A CASDP narrative was prepared separately from this drainage report. 

Table 4-1: Percent Imperviousness Increase 

 Area 

(ac) 

% Imperviousness 

Existing 5.75 35.35% 

Proposed 5.75 42.68% 

∆ 0 7.33% 
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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 
1:24,000.

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: Denver County Area, Colorado
Survey Area Data: Version 7, Aug 29, 2025

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

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

AhB Racas-Globeville-Oxyaquic 
Torripsamments complex 0 to 
5 percent slopes, flooded

47.8 1.3%

AuF Elyria-Racas complex, 0 to 5 
percent slopes, occasionally 
flooded

94.1 2.7%

EuC Racas-Anthroportic 
Ustorthents-Urban land 
complex, 0 to 9 percent 
slopes

40.4 1.1%

UaA Urban land-Elyria-Ascalon 
complex, 0 to 3 percent 
slopes

161.2 4.5%

UcA Urban land-Ciancio-Englewood 
complex, 0 to 3 percent 
slopes

1,724.8 48.6%

UdC Urban land-Elyria-Denver 
complex, 3 to 5 percent 
slopes

13.6 0.4%

UeA Urban land-Globeville-
Southplatte complex, 0 to 3 
percent slopes

303.6 8.6%

UeC Urban land-Elyria complex, 0 to 
9 percent slopes

26.9 0.8%

UeE Urban land-Elyria-Weld 
complex, 0 to 15 percent 
slopes

30.1 0.8%

UtF Urban land-Elyria-Altitude 
complex, transportation 
corridor, 0 to 35 percent 
slopes

100.6 2.8%

UwA Elyria-Urban land-Racas 
complex, 3 to 5 percent 
slopes

76.9 2.2%

UyA Urban land-Elyria-Racas 
complex, 0 to 3 percent 
slopes

914.6 25.8%

UyAF Elyria-Racas complex, 0 to 3 
percent slopes

1.1 0.0%

W Water 12.0 0.3%

Totals for Area of Interest 3,547.9 100.0%
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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.

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 
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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.

Custom Soil Resource Report
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Denver County Area, Colorado

AhB—Racas-Globeville-Oxyaquic Torripsamments complex 0 to 5 
percent slopes, flooded

Map Unit Setting
National map unit symbol: 31l35
Elevation: 5,200 to 5,540 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Racas, occasionally flooded, and similar soils: 35 percent
Globeville and similar soils: 25 percent
Oxyaquic torripsamments and similar soils: 15 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Racas, Occasionally Flooded

Setting
Landform: Flood plains
Down-slope shape: Concave, linear
Across-slope shape: Linear
Parent material: Thick clayey human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^A - 0 to 6 inches: silty clay loam
^C1 - 6 to 21 inches: silty clay loam
^C2 - 21 to 29 inches: clay
2Ck1 - 29 to 43 inches: silty clay
2Ck2 - 43 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: About 35 to 59 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C
Ecological site: R067BY038CO - Wet Meadow

Custom Soil Resource Report
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Hydric soil rating: No

Description of Globeville

Setting
Landform: Flood plains
Down-slope shape: Concave, linear
Across-slope shape: Linear
Parent material: Thick fine-loamy human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^A - 0 to 3 inches: clay loam
^BC - 3 to 14 inches: sandy clay loam
^C - 14 to 21 inches: gravelly sandy clay loam
^Cu - 21 to 42 inches: sandy clay loam
2Bwb - 42 to 65 inches: silty clay
2C - 65 to 79 inches: sandy clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

Description of Oxyaquic Torripsamments

Setting
Landform: Flood plains
Down-slope shape: Concave, linear
Across-slope shape: Linear
Parent material: Very thick sandy human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^A - 0 to 3 inches: sandy clay loam
^C1 - 3 to 29 inches: loamy sand
2C2 - 29 to 50 inches: loamy sand
2C3 - 50 to 79 inches: loamy sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
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Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 in/hr)
Depth to water table: About 18 to 35 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: C
Ecological site: R067BY029CO - Sandy Meadow
Hydric soil rating: No

Minor Components

Altitude
Percent of map unit: 10 percent
Landform: Depressions
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

Urban land, alluvial substratum
Percent of map unit: 10 percent
Landform: Flood plains, flood-plain steps
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Deacon, occasionally flooded
Percent of map unit: 5 percent
Landform: Flood-plain steps on drainageways, flood plains on drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
Across-slope shape: Linear
Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

AuF—Elyria-Racas complex, 0 to 5 percent slopes, occasionally flooded

Map Unit Setting
National map unit symbol: 31l34
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Elevation: 5,120 to 5,590 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Elyria and similar soils: 35 percent
Racas, occasionally flooded, and similar soils: 30 percent
Minor components: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elyria

Setting
Landform: Stream terraces
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Thick fine-loamy human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^Au - 0 to 5 inches: gravelly-artifactual clay loam
^C1 - 5 to 17 inches: gravelly clay loam
^C2 - 17 to 26 inches: clay loam
^C3 - 26 to 41 inches: sandy clay loam
^Cu - 41 to 48 inches: clay loam
^C - 48 to 67 inches: clay loam
^C'u - 67 to 79 inches: very artifactual clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: C
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Description of Racas, Occasionally Flooded

Setting
Landform: Flood-plain steps on ravines
Landform position (three-dimensional): Tread
Down-slope shape: Linear, concave
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Across-slope shape: Linear
Parent material: Thick clayey human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^A - 0 to 4 inches: loam
^C1 - 4 to 8 inches: sandy clay loam
^C2 - 8 to 23 inches: clay
2C1 - 23 to 36 inches: sandy clay loam
2C2 - 36 to 40 inches: silty clay loam
2Cg1 - 40 to 46 inches: clay loam
2Cg2 - 46 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: About 18 to 35 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Gypsum, maximum content: 1 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: C/D
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

Minor Components

Altitude, pauciartifactic
Percent of map unit: 10 percent
Landform: Valley sides, stream terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, riser
Down-slope shape: Concave, linear
Across-slope shape: Linear
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Urban land, alluvial substratum
Percent of map unit: 10 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

Oxyaquic torripsamments, occasionally flooded
Percent of map unit: 8 percent
Landform: Flood plains, flood-plain steps

Custom Soil Resource Report

18



Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R067BY029CO - Sandy Meadow
Hydric soil rating: No

Typic endoaquents, frequently flooded
Percent of map unit: 5 percent
Landform: Flood plains
Down-slope shape: Concave, linear
Across-slope shape: Linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

Racas
Percent of map unit: 2 percent
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

EuC—Racas-Anthroportic Ustorthents-Urban land complex, 0 to 9 
percent slopes

Map Unit Setting
National map unit symbol: 31l2v
Elevation: 5,220 to 5,640 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Racas and similar soils: 40 percent
Anthroportic ustorthents, artifactic, and similar soils: 25 percent
Urban land, eolian substratum: 20 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Racas

Setting
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Thick clayey human-transported material over loess derived from 
glaciofluvial sources

Typical profile
^A - 0 to 2 inches: clay loam
^C1 - 2 to 9 inches: clay loam
^C2 - 9 to 21 inches: silty clay
^C3 - 21 to 45 inches: clay loam
2Ck - 45 to 79 inches: silty clay

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Description of Anthroportic Ustorthents, Artifactic

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick sandy-skeletal pauciartifactic human-transported 

material

Typical profile
^Au - 0 to 3 inches: gravelly-artifactual sandy loam
^Cu1 - 3 to 70 inches: extremely gravelly-artifactual sand
^Cu2 - 70 to 79 inches: very gravelly-artifactual sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.13 to 7.09 

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 (0.0 to 3.0 mmhos/cm)
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Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Very low (about 1.5 inches)

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: A
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Description of Urban Land, Eolian Substratum

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Minor Components

Elyria
Percent of map unit: 10 percent
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY008CO - Loamy Slopes
Hydric soil rating: No

Elyria, moderately well drained
Percent of map unit: 5 percent
Landform: Swales on plains
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

UaA—Urban land-Elyria-Ascalon complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 30w73
Elevation: 5,200 to 5,490 feet
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Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land, eolian substratum: 45 percent
Elyria and similar soils: 20 percent
Ascalon and similar soils: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear, convex
Parent material: Thick fine-loamy human-transported material over eolian deposits 

derived from glaciofluvial sources

Typical profile
^A - 0 to 4 inches: sandy loam
^C1 - 4 to 18 inches: sandy clay loam
^C2 - 18 to 28 inches: gravelly sandy clay loam
2C1 - 28 to 31 inches: sandy loam
2C2 - 31 to 79 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): 3e
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Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: B
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Ascalon

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin human-transported material over fine-loamy eolian deposits 

derived from glaciofluvial sources

Typical profile
^A - 0 to 4 inches: loam
Bt1 - 4 to 11 inches: sandy clay loam
Bt2 - 11 to 28 inches: sandy clay loam
C1 - 28 to 58 inches: sandy loam
C2 - 58 to 79 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 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: High (about 9.2 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Minor Components

Weld
Percent of map unit: 10 percent
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Greenvalley
Percent of map unit: 5 percent
Landform: Sand sheets on plains
Landform position (two-dimensional): Backslope
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Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex, linear
Ecological site: R067BY022CO - Choppy Sands 
Hydric soil rating: No

Racas, artifactic
Percent of map unit: 5 percent
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

UcA—Urban land-Ciancio-Englewood complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 31gn5
Elevation: 5,230 to 5,490 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Urban land, eolian substratum: 55 percent
Ciancio and similar soils: 20 percent
Englewood and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No
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Description of Ciancio

Setting
Landform: Sand sheets on strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin human-transported material over eolian sands derived from 

glaciofluvial sources

Typical profile
^A - 0 to 5 inches: loam
^C - 5 to 17 inches: sandy loam
2Bw - 17 to 31 inches: sandy loam
2C - 31 to 79 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 3 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Moderate (about 8.8 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: B
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Englewood

Setting
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin human-transported material over clayey pleistocene-aged 

loess derived from glaciofluvial sources

Typical profile
^A - 0 to 5 inches: clay loam
^C - 5 to 10 inches: clay
ABt - 10 to 20 inches: clay
Btk - 20 to 31 inches: clay
Bk1 - 31 to 39 inches: clay loam
Bk2 - 39 to 79 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Minor Components

Ascalon
Percent of map unit: 3 percent
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R049XY004CO - Loamy Plains
Hydric soil rating: No

Rosegulch
Percent of map unit: 3 percent
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Greenvalley
Percent of map unit: 2 percent
Landform: Sand sheets on strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex, linear
Across-slope shape: Linear, convex
Ecological site: R067BY022CO - Choppy Sands 
Hydric soil rating: No

Greenvalley, somewhat poorly drained
Percent of map unit: 2 percent
Landform: Swales on strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No
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UdC—Urban land-Elyria-Denver complex, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 31gn2
Elevation: 5,180 to 5,540 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Urban land, eolian substratum: 50 percent
Elyria and similar soils: 25 percent
Denver and similar soils: 15 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Strath terraces
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick fine-loamy human-transported material over eolian 

deposits derived from glaciofluvial sources

Typical profile
^A - 0 to 4 inches: loam
^Cu1 - 4 to 9 inches: clay loam
^Cu2 - 9 to 26 inches: sandy clay loam
^Cu3 - 26 to 59 inches: sandy clay loam
2C - 59 to 79 inches: clay loam

Properties and qualities
Slope: 3 to 5 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Denver

Setting
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin human-transported material over clayey pleistocene-aged 

loess derived from glaciofluvial sources

Typical profile
^A - 0 to 4 inches: clay loam
Bt1 - 4 to 11 inches: clay
Bt2 - 11 to 33 inches: clay
Bk - 33 to 51 inches: clay loam
C - 51 to 79 inches: sandy clay loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No
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Minor Components

Ciancio
Percent of map unit: 5 percent
Landform: Sand sheets on strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Deacon
Percent of map unit: 5 percent
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

UeA—Urban land-Globeville-Southplatte complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 31l2z
Elevation: 5,180 to 5,640 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land, eolian substratum: 60 percent
Globeville and similar soils: 20 percent
Southplatte and similar soils: 15 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
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Hydric soil rating: No

Description of Globeville

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thick fine-loamy human-transported material over alluvium 

derived from mixed lithologies

Typical profile
^A - 0 to 4 inches: sandy clay loam
^Cu - 4 to 11 inches: sandy clay loam
^C - 11 to 32 inches: sandy clay loam
2C - 32 to 79 inches: loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.8 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Southplatte

Setting
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thin human-transported material over fine-loamy eolian deposits 

derived from glaciofluvial sources

Typical profile
^A1 - 0 to 3 inches: sandy loam
^A2 - 3 to 9 inches: sandy clay loam
2Bw - 9 to 22 inches: sandy clay loam
2BC - 22 to 31 inches: sandy loam
2C1 - 31 to 40 inches: sandy clay loam
2C2 - 40 to 79 inches: sandy loam

Properties and qualities
Slope: 0 to 3 percent
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Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 3 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Minor Components

Racas, moderately deep
Percent of map unit: 3 percent
Landform: Plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

Greenvalley, somewhat poorly drained
Percent of map unit: 2 percent
Landform: Sand sheets on strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY029CO - Sandy Meadow
Hydric soil rating: No

UeC—Urban land-Elyria complex, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: 31l30
Elevation: 5,170 to 5,660 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated
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Map Unit Composition
Urban land, eolian substratum: 60 percent
Elyria and similar soils: 20 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Strath terraces, plains
Landform position (three-dimensional): Riser
Down-slope shape: Linear, convex
Across-slope shape: Linear, convex
Parent material: Very thick fine-loamy human-transported material

Typical profile
^A - 0 to 3 inches: loam
^C1 - 3 to 19 inches: clay loam
^C2 - 19 to 28 inches: clay loam
^C3 - 28 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No
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Minor Components

Racas
Percent of map unit: 12 percent
Landform: Plains
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Ascalon, moderately deep
Percent of map unit: 3 percent
Landform: Strath terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

Racas, silty clay loam
Percent of map unit: 3 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Concave
Ecological site: R049XY004CO - Loamy Plains
Hydric soil rating: No

Denver, somewhat poorly drained
Percent of map unit: 2 percent
Landform: Drainageways on stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

UeE—Urban land-Elyria-Weld complex, 0 to 15 percent slopes

Map Unit Setting
National map unit symbol: 31l2l
Elevation: 5,170 to 5,610 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland
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Map Unit Composition
Urban land, residual substratum: 50 percent
Elyria and similar soils: 20 percent
Weld and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Residual Substratum

Setting
Landform: Colluvial aprons on strath terraces
Down-slope shape: Linear
Across-slope shape: Convex, linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Colluvial aprons on strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Thick fine-loamy human-transported material over colluvium 

derived from sandstone and shale

Typical profile
^A - 0 to 3 inches: loam
^BA - 3 to 6 inches: sandy clay loam
^Cu1 - 6 to 9 inches: gravelly-artifactual sandy clay loam
^Cu2 - 9 to 22 inches: gravelly-artifactual clay loam
^Cu3 - 22 to 33 inches: sandy loam
^C - 33 to 39 inches: fine sandy loam
2C1 - 39 to 45 inches: sandy loam
2C2 - 45 to 79 inches: loamy sand

Properties and qualities
Slope: 0 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Moderate (about 7.3 inches)

Interpretive groups
Land capability classification (irrigated): 6e
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Weld

Setting
Landform: Colluvial aprons on strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Thin human-transported material over clayey colluvium over 

residuum weathered from sandstone and shale

Typical profile
^A - 0 to 2 inches: loam
Bt - 2 to 13 inches: silty clay loam
Btk - 13 to 19 inches: clay loam
Bk - 19 to 48 inches: clay loam
2C - 48 to 79 inches: paragravelly clay loam

Properties and qualities
Slope: 5 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 14 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.5 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Minor Components

Aridic haplustalfs, shallow
Percent of map unit: 5 percent
Landform: Strath terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

Aridic ustorthents
Percent of map unit: 3 percent
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Landform: Colluvial aprons on strath terraces
Down-slope shape: Convex
Across-slope shape: Convex, linear
Ecological site: R067BY036CO - Overflow
Hydric soil rating: No

Aridic ustorthents, very gravelly
Percent of map unit: 3 percent
Landform: Ravines on colluvial aprons on strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, riser
Down-slope shape: Concave, linear
Across-slope shape: Linear, convex
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Anthroportic ustorthents, occasionally ponded
Percent of map unit: 2 percent
Landform: Drainageways on colluvial aprons
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

Oxyaquic ustorthents
Percent of map unit: 2 percent
Landform: Strath terraces
Down-slope shape: Concave
Across-slope shape: Linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No

UtF—Urban land-Elyria-Altitude complex, transportation corridor, 0 to 35 
percent slopes

Map Unit Setting
National map unit symbol: 31l38
Elevation: 5,120 to 5,640 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land, transportation: 50 percent
Elyria and similar soils: 25 percent
Altitude and similar soils: 15 percent
Minor components: 10 percent
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Transportation

Setting
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Stream terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Very thick fine-loamy human-transported material over holocene-

aged alluvium derived from mixed lithologies

Typical profile
^A - 0 to 4 inches: loam
^Cu1 - 4 to 9 inches: clay loam
^Cu2 - 9 to 26 inches: sandy clay loam
^Cu3 - 26 to 59 inches: sandy clay loam
2C - 59 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 7e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R067BY008CO - Loamy Slopes
Hydric soil rating: No

Description of Altitude

Setting
Landform: Stream terraces
Landform position (three-dimensional): Riser
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Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Thick loamy-skeletal human-transported material over holocene-

aged alluvium derived from mixed lithologies

Typical profile
^Au - 0 to 4 inches: gravelly-artifactual sandy clay loam
^C - 4 to 7 inches: gravelly sandy clay loam
^Cu - 7 to 30 inches: very gravelly-artifactual sandy clay loam
2C1 - 30 to 63 inches: gravelly sandy loam
2C2 - 63 to 79 inches: gravelly sandy loam

Properties and qualities
Slope: 15 to 35 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.71 to 2.13 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 (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydrologic Soil Group: B
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Minor Components

Altitude, artifactic
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Racas, moderately well drained
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY038CO - Wet Meadow
Hydric soil rating: No
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UwA—Elyria-Urban land-Racas complex, 3 to 5 percent slopes

Map Unit Setting
National map unit symbol: 31l2t
Elevation: 5,220 to 5,640 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Elyria and similar soils: 35 percent
Urban land, eolian substratum: 30 percent
Racas and similar soils: 15 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elyria

Setting
Landform: Stream terraces, plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick fine-loamy human-transported material

Typical profile
^A - 0 to 2 inches: loam
^Cu - 2 to 7 inches: sandy clay loam
^C1 - 7 to 33 inches: sandy clay loam
^C2 - 33 to 43 inches: sandy loam
^C3 - 43 to 79 inches: silty clay loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 9.6 inches)
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Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Urban Land, Eolian Substratum

Setting
Landform: Stream terraces, plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Racas

Setting
Landform: Plains, stream terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick clayey human-transported material

Typical profile
^A - 0 to 2 inches: silty clay loam
^C1 - 2 to 17 inches: silty clay loam
^C2 - 17 to 45 inches: clay
^C3 - 45 to 51 inches: silty clay
^C4 - 51 to 79 inches: sandy clay loam

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 25 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No
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Minor Components

Milehigh
Percent of map unit: 12 percent
Landform: Plains, stream terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY022CO - Choppy Sands 
Hydric soil rating: No

Kimst, moderately deep
Percent of map unit: 8 percent
Landform: Strath terraces, plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

UyA—Urban land-Elyria-Racas complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 31l2s
Elevation: 5,220 to 5,640 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Urban land, eolian substratum: 45 percent
Elyria and similar soils: 25 percent
Racas and similar soils: 15 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land, Eolian Substratum

Setting
Landform: Plains
Down-slope shape: Linear
Across-slope shape: Linear
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Interpretive groups
Land capability classification (irrigated): 8
Land capability classification (nonirrigated): 8
Hydric soil rating: No

Description of Elyria

Setting
Landform: Plains, strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick fine-loamy human-transported material

Typical profile
^A - 0 to 8 inches: loam
^C - 8 to 16 inches: sandy clay loam
^C1 - 16 to 25 inches: sandy loam
^C2 - 25 to 34 inches: clay loam
^C3 - 34 to 79 inches: sandy clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Racas

Setting
Landform: Plains, strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick clayey human-transported material

Typical profile
^Au - 0 to 3 inches: clay loam
^Cu1 - 3 to 9 inches: clay loam
^Cu2 - 9 to 18 inches: gravelly-artifactual clay loam
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^C1 - 18 to 43 inches: clay
^C2 - 43 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Minor Components

Greenvalley
Percent of map unit: 8 percent
Landform: Sand sheets on plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear, convex
Ecological site: R067BY022CO - Choppy Sands 
Hydric soil rating: No

Shingle
Percent of map unit: 5 percent
Landform: Strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY056CO - Sandstone Breaks
Hydric soil rating: No

Kimst
Percent of map unit: 2 percent
Landform: Plains, strath terraces
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope, tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No
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UyAF—Elyria-Racas complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 31l39
Elevation: 5,220 to 5,410 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Elyria and similar soils: 40 percent
Racas and similar soils: 30 percent
Minor components: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Elyria

Setting
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Thick fine-loamy human-transported material over holocene-aged 

alluvium derived from mixed lithologies

Typical profile
^A - 0 to 3 inches: loam
^BA - 3 to 6 inches: sandy clay loam
^Cu1 - 6 to 9 inches: gravelly-artifactual sandy clay loam
^Cu2 - 9 to 22 inches: gravelly-artifactual clay loam
^Cu3 - 22 to 33 inches: sandy loam
^C - 33 to 39 inches: sandy loam
2C1 - 39 to 45 inches: sandy loam
2C2 - 45 to 79 inches: loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.21 

to 0.71 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
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Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: Moderate (about 7.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Ecological site: R067BY002CO - Loamy Plains
Hydric soil rating: No

Description of Racas

Setting
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Very thick clayey human-transported material over loess dervied 

from glaciofluvial sources

Typical profile
^Au - 0 to 3 inches: clay loam
^Cu1 - 3 to 9 inches: clay loam
^Cu2 - 9 to 18 inches: gravelly-artifactual clay loam
^C - 18 to 43 inches: clay
2C - 43 to 79 inches: clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to 

moderately high (0.07 to 0.21 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Very rare
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.1 to 2.0 mmhos/cm)
Sodium adsorption ratio, maximum: 3.0
Available water supply, 0 to 60 inches: High (about 10.2 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: R067BY042CO - Clayey Plains
Hydric soil rating: No

Minor Components

Milehigh
Percent of map unit: 10 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: R067BY022CO - Choppy Sands 
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Hydric soil rating: No

Altitude
Percent of map unit: 10 percent
Landform: Flood-plain steps
Landform position (three-dimensional): Tread
Down-slope shape: Linear, convex
Across-slope shape: Linear
Ecological site: R067BY063CO - Gravel Breaks
Hydric soil rating: No

Urban land, alluvial substratum
Percent of map unit: 10 percent
Landform: Stream terraces
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

W—Water

Map Unit Setting
National map unit symbol: 31l33
Elevation: 5,120 to 5,530 feet
Mean annual precipitation: 14 to 17 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 135 to 165 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No
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Soil Information for All Uses

Soil Properties and Qualities
The Soil Properties and Qualities section includes various soil properties and 
qualities displayed as thematic maps with a summary table for the soil map units in 
the selected area of interest. A single value or rating for each map unit is generated 
by aggregating the interpretive ratings of individual map unit components. This 
aggregation process is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly 
measured, but are inferred from observations of dynamic conditions and from soil 
properties. Example soil qualities include natural drainage, and frost action. Soil 
features are attributes that are not directly part of the soil. Example soil features 
include slope and depth to restrictive layer. These features can greatly impact the 
use and management of the soil.

Hydrologic Soil Group

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.
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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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Map—Hydrologic Soil Group
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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 
1:24,000.

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: Denver County Area, Colorado
Survey Area Data: Version 7, Aug 29, 2025

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

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

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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Table—Hydrologic Soil Group

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

AhB Racas-Globeville-
Oxyaquic 
Torripsamments 
complex 0 to 5 percent 
slopes, flooded

C 47.8 1.3%

AuF Elyria-Racas complex, 0 
to 5 percent slopes, 
occasionally flooded

C 94.1 2.7%

EuC Racas-Anthroportic 
Ustorthents-Urban 
land complex, 0 to 9 
percent slopes

C 40.4 1.1%

UaA Urban land-Elyria-
Ascalon complex, 0 to 
3 percent slopes

161.2 4.5%

UcA Urban land-Ciancio-
Englewood complex, 0 
to 3 percent slopes

1,724.8 48.6%

UdC Urban land-Elyria-
Denver complex, 3 to 
5 percent slopes

13.6 0.4%

UeA Urban land-Globeville-
Southplatte complex, 0 
to 3 percent slopes

303.6 8.6%

UeC Urban land-Elyria 
complex, 0 to 9 
percent slopes

26.9 0.8%

UeE Urban land-Elyria-Weld 
complex, 0 to 15 
percent slopes

30.1 0.8%

UtF Urban land-Elyria-
Altitude complex, 
transportation corridor, 
0 to 35 percent slopes

100.6 2.8%

UwA Elyria-Urban land-Racas 
complex, 3 to 5 
percent slopes

C 76.9 2.2%

UyA Urban land-Elyria-Racas 
complex, 0 to 3 
percent slopes

C 914.6 25.8%

UyAF Elyria-Racas complex, 0 
to 3 percent slopes

C 1.1 0.0%

W Water 12.0 0.3%

Totals for Area of Interest 3,547.9 100.0%

Rating Options—Hydrologic Soil Group

Aggregation Method: Dominant Condition
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Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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B.1 Existing Gutter and Inlet Calculations 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

B.2 Proposed Gutter and Inlet Calculations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

B.3 Pipe Calculations 


