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1. General Location and Description 

a. Site Location 

The existing Fountain Valley Salvation Army (hereafter, the Site) is located on Lot 4, Block 5, 1 

Refill Security, Colorado Addition 4 within a portion of the Northeast Quarter of Section 11, 

Township 15 South, Range 66 West of the Sixth P.M., City of Colorado Springs, El Paso County, 

Colorado (see Vicinity Map in Appendix A).  The Site is located at 208 Cunningham Drive and is 

approximately 2.04 acres in size. 

 

The Site is bounded by Cunningham Drive to the east, Sproul Junior Highschool to the west, and 

adjacent residential properties to the north and south.  

b. Description of Property 

The total area of the property is 2.04 acres and the total area to be disturbed is 0.83 acres. The 

existing Site ground coverage consists primarily of native grasses, brush, and vegetation but also 

includes a gravel parking lot, and a building with associated concrete walks. Under existing 

conditions, the majority of the Site’s stormwater runoff surface flows offsite to the south and west 

toward adjacent properties.  

 

The Soil Survey of El Paso County Area, Colorado, prepared by the U.S. Department of 

Agriculture Soil Conservation Service, shows the Site is entirely underlain by Blakeland loamy 

sand – Hydrologic Group A. The existing terrain of the Site generally slopes from the north to 

south at grades ranging from 1% to 9%.  

 

To the best of our knowledge, there are no existing irrigation facilities, canals, or existing storm 

infrastructure on and adjacent to the Site. 

 

2. Drainage Basins and Sub-Basins 
 

a. Major Basin Description 

Existing available drainage studies that impact the Site are: 

 

• The Site is located within Zone x, which has a 1% annual chance flood 

hazard. No floodplain impacts. 

• Federal Emergency Management Agency (FEMA) Flood Insurance Rate 

Map (FIRM). El Paso County, Panel 763 Map No. 08041C0763G 

(December 2018).  

• The project limits are within the Security FOF02900 drainage basin that 

ultimately drains to the Little Johnson DBPS. 
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b. Existing Sub-Basin Description 

 

Sub-basin OS1 is 14.78 acres and comprised of existing residential homes, associated 

concrete driveways/sidewalks and existing landscaping/vegetation. Flows from this basin 

reach Design Point 1, collected via curb and gutter, and drain to Cunningham Drive 

ROW. The flows from this offsite basin bypass the site.  The 5- and 100-years flows are 

8.54 cfs and 24.13 cfs respectively. 

 

Sub-basin EX1 is 2.02 acres and comprised of the Site, which includes the existing 

building, associated concrete driveways/sidewalks, existing landscaping/vegetation as 

well as a gravel lot. Flows from this basin reach Design Point 2. The 5- and 100-years 

flows are 0.69 cfs and 2.68 cfs respectively. 

 

Sub-basin EX2 is 0.09 acres and comprised of Cunningham Drive ROW, which includes 

existing landscaping/vegetation, sidewalk, and gravel driveway. Flows from this basin 

reach Design Point 2. The 5- and 100-years flows are 0.02 cfs and 0.11 cfs respectively. 

 

Sub-basin EX3 is 0.02 acres and comprised of a retaining wall and existing 

landscaping/vegetation. Flows from this basin reach Design Point 3 and flow offsite to 

Leta Drive ROW. The 5- and 100-years flows are 0.00 cfs and 0.02 cfs respectively. 
 

c. Existing Site Runoff Concerns 

 

The Salvation Army building has flooded twice during the summer of 2020 due to two 

high volume storm events. During these same events, the neighboring properties to the 

south have also experienced flooding when water discharges from the Site. The Site is 

located at the downhill (southern) end of Cunningham Drive. Runoff from this 

development discharge to a bioretention pond with full recovery.  Flows from 

Cunningham Drive sheet flow to Leta Drive and discharge to the Security Creek drainage 

basin, with the ultimate outfall to Little Johnson.  

 

A retaining wall was built by the neighbor to the south on the Salvation Army property. 

This retaining wall was built in an easement and is blocking flow from leaving the Site. 

This is a major cause of the flooding on the Site and neighboring sites. 

 

d. Proposed Sub-Basin Description 

 

Sub-Basin C1 is 1.97 acres and comprised of the existing salvation army building, 

existing landscaping/vegetation as well as the proposed asphalt parking lot and proposed 

porous landscape detention. The bioretention system will fully recover the 100-year 

storm event within 72 hrs.  The 5- and 100-year flows entering the infiltration basin are 

1.32 cfs and 3.80 cfs respectively. No outfall proposed. 
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Sub-Basin OFF-1C is an offsite basin that is 0.09 acres and comprised of Cunningham 

ROW, which includes existing landscaping/vegetation, sidewalk and the asphalt drive 

aisle. Flow will drain onsite and directed to the proposed bioretention basin. Flow will be 

captured by the bioretention basin and fully recover within 72 hrs. The 5- and 100-year 

flows of basin OFF-1C are 0.02 cfs and 0.11 cfs respectively. No outfall proposed.  

 

Sub-Basin UD-1C is an onsite undetained basin that is 0.07 acres and comprised of an 

existing retaining wall and existing landscaping/vegetation. Flow will drain offsite 

undetained to Leta Drive ROW (Design Point 2). The 5- and 100-year flows of basin UD-

1C are 0.02 cfs and 0.11 cfs respectively.   

 

3. Drainage Design Criteria 

a. Four Step Process 

Step 1 – Employ Runoff Reduction Practices 

In step 1 the applicant is asked to identify areas of the Site that can be used to 

reduce runoff and implement LID practices such as permeable pavement, 

green roofs, grass buffers, grass swales, and bioretention. To meet the 

requirements of step 1, the disconnection of impervious areas shall be 

implemented to the greatest extent possible. Runoff from the building’s roofs 

will flow across grassed landscaped areas before flowing into the proposed 

BR. Runoff from the asphalt parking lot will flow directly to the BR.  
 

Step 2 – Implement BMPs That Provide a Water Quality Capture volume 

with Slow Release 

In step 2 the applicant is asked to treat the runoff from the Site through the 

capture and slow release of the WQCV.  The runoff from the Site is collected 

by a proposed BR that will provide water quality by fully infiltrating the 100 

yr storm event. The BR worksheet and calculations are included in Appendix 

D. 
 

Step 3 – Stabilized Drainageways 

In step 3 the applicant is asked to examine the downstream drainageways to 

ensure channel stability.  The subject site lies within the Security Drainage 

Basin. Adjacent drainage ways will not be disturbed by this project.  
 

Step 4 – Implement Site Specific and Other Source Control BMPs 

In step 4 the applicant is asked to examine Site specific needs such as material 

storage or other Site operations that will require targeted source control 

BMPs. A full infiltration bioretention facility is proposed to reduce flow, 

mitigate offsite sediment transport, and provide water quality onsite. 
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4. Drainage Facility Design 
 

A full infiltration bioretention pond will be proposed onsite to help with the flooding 

issues and combat the increase in impervious with the proposed parking lot onsite as well 

as to provide water quality. As seen in the proposed routing spreadsheet, the 100-year 

combined flow at design point 1 is 1.33 cfs. The WCV and 100-year volumes will be 

captured and fully infiltrated within 72 hrs. There is no outfall proposed for this 

bioretention pond. But an emergency grass lined spillway has been provided in the event 

of rainfall exceeding the 100-yr storm. In the event where clogging of the rain garden 

occurs, the emergency spillway has been designed to safely convey the 100-yr storm out 

of the bioretention pond to the southern corner of the site. From here the flow will leave 

the site and continue southeast until it reaches the Leta Drive R.O.W where it is conveyed 

to Security Creek Drainage Basin and ultimately outfalls to Little Johnson. Please see the 

details of the emergency spillway on sheet 2 in Appendix C and supporting calculations 

of the spillway in Appendix D.  

 

The peak stage of the 100 year storm event is 5789.90, the top of embankment provides 

at least 1’ of freeboard at elevation 5791. A 3” overflow structure is provided at the 

embankment. The pond is anticipated to recover in approximately 26 hours, and the 

additional freeboard volume within the pond provides a storage volume factor of 2.0 

within the pond.  

 

The existing soil matrix does not provide the infiltration results necessary for a full 

infiltration bioretention pond.  Therefore, the plans indicate the contractor is required to 

over excavate 2’ below the pond bottom and import clean sands.  The infiltration 

calculations provided assume the amended soil matrix.  The contractor is required to 

provide the EOR sieve analysis and permeability data on the import sand to ensure it 

meets the specifications required prior to installation.   

 

The permeability data provided by the contractor will ensure the 1 inch/hour will be met 

or exceeded prior to installation.  The groundwater depth is greater than 5 feet from the 

pond bottom, ensuring the full infiltration bioretention pond will function as designed and 

intended.  

 

The proposed full infiltration bioretention pond will provide water quality and quantity to 

meet El Paso regulatory requirements and the design will not cause adverse impacts to 

surrounding properties 
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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 

2

http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
http://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/health/
https://offices.sc.egov.usda.gov/locator/app?agency=nrcs
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?cid=nrcs142p2_053951


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 Survey Areas

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.

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

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

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

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

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

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

Soil Survey Area: El Paso County Area, Colorado
Survey Area Data: Version 19, Aug 31, 2021

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

Date(s) aerial images were photographed: Aug 19, 2018—Sep 
23, 2018

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

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

8 Blakeland loamy sand, 1 to 9 
percent slopes

23.3 100.0%

Totals for Area of Interest 23.3 100.0%

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

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

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

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

Custom Soil Resource Report
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An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

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

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

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

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

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

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

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

Custom Soil Resource Report
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El Paso County Area, Colorado

8—Blakeland loamy sand, 1 to 9 percent slopes

Map Unit Setting
National map unit symbol: 369v
Elevation: 4,600 to 5,800 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 48 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Blakeland and similar soils: 98 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Blakeland

Setting
Landform: Hills, flats
Landform position (three-dimensional): Side slope, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sedimentary rock and/or eolian deposits 

derived from sedimentary rock

Typical profile
A - 0 to 11 inches: loamy sand
AC - 11 to 27 inches: loamy sand
C - 27 to 60 inches: sand

Properties and qualities
Slope: 1 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Available water supply, 0 to 60 inches: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R049XB210CO - Sandy Foothill
Hydric soil rating: No

Minor Components

Other soils
Percent of map unit: 1 percent

Custom Soil Resource Report
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Hydric soil rating: No

Pleasant
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes

Custom Soil Resource Report
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APPENDIX B- EXISTING ROUTING 

CALCULATIONS AND DRAINAGE MAP 
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SITE DEVELOPMENT PLAN
208 CUNNINGHAM DRIVE

LOCATED IN LOT 4, BLOCK 5, 1 REFILL SECURITY, COLORADO ADDITION 4 WITHIN A PORTION OF
THE NORTHEAST QUARTER OF SECTION 11, TOWNSHIP 15 SOUTH, RANGE 66 WEST OF THE SIXTH

P.M., COLORADO SPRINGS, EL PASO COUNTY, STATE OF COLORADO
LOCATED AT: 208 CUNNINGHAM DR, COLORADO SPRINGS, CO 80911

Know what's below.
 Call before you dig.
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Designer: JMP

Company: R&R Engineers-Surveyors % Imp. Total Area  (ac) 16.91

Date: 8/27/2024 2 Composite Impervious 33.7%

Project: FOUNTAIN VALLEY SALVATION ARMY 100

Location: EL PASO COUNTY 90
1

From Table 6-3 in MHFD Volume 1

40
2

From Table 6-4 in MHFD Volume 1

Area (ac) % Area (ac) % Area (ac) % Area (ac) % 2-yr 5-yr 10-yr 100-yr

OS1 14.78 A 9.72 65.8% 5.06 34.2% 0.00 0.0% 0.00 0.0% 100.00% 35.6% 0.22 0.23 0.24 0.39

EX1 2.02 A 1.37 67.8% 0.05 2.5% 0.22 10.8% 0.38 18.9% 100.00% 21.1% 0.11 0.12 0.13 0.27

EX2 0.09 A 0.08 88.9% 0.01 11.1% 0.00 0.0% 0.00 0.0% 100.00% 12.9% 0.06 0.06 0.07 0.21

EX3 0.02 A 0.02 100.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 100.00% 2.0% 0.01 0.01 0.01 0.13

Global Parameters1

Gravel

EXISTING C VALUES

Land Use

Open Space/Landscaping

Hardscape

Roof

Summary

Cells of this color are for required user-input

Runoff Coefficient, C
2

% Check
Open Space/Landscaping Hardscape Roof Gravel

Cells of this color are for optional user-input

Basin Name
Area

(ac)
NRCS Hydrologic Soil Group Percent Imperviousness



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY Cells of this color are for required user-input

Basin Area % Impervious C5

Overland 

Flow 

Length

Li (ft)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
Remarks

OS1 14.78 35.6% 0.23 100.00 0.044 9.63 1388.77 0.037 7 1.35 17.19 26.82 28.57 26.82

EX1 2.02 21.1% 0.12 100.00 0.043 10.95 594.55 0.020 7 0.99 10.01 20.96 28.28 20.96

EX2 0.09 12.9% 0.06 100.00 0.030 13.03 39.00 0.030 7 1.21 0.54 13.57 24.16 13.57

EX3 0.02 2.0% 0.01 6.92 0.014 4.65 7 0.00 4.65 5.00

Subbasin Data Overland (Initial) Flow Time Channelized (Travel) Flow Time

TIME OF CONCENTRATION

Time of Concentration



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY

Basin 

Name
Area Coeff Tc C*A I Q Tc

Sum 

Area
Sum C*A I Q Slope Street Q Design Q Slope PIPE L VEL Tt Q add'l Remarks

(ac) C (min) (ac) (cfs) (min) (ac) (ac) in/hr cfs % cfs cfs % SIZE ft ft/sec min

OS1 14.78 0.23 26.8 3.40 2.51 8.54

1 OS1 26.8 14.8 3.4 2.51 8.54

EX1 2.02 0.12 21.0 0.24 2.88 0.69

2 EX1, EX2 21.0 2.1 0.2 2.88 0.70

EX2 0.09 0.06 13.6 0.01 3.57 0.02

3 EX3 13.6 0.1 0.0 3.57 0.02

EX3 0.02 0.01 5.0 0.00 5.09 0.00

26.8 16.9 3.6 2.51 9.16

 EXISTING STORM DRAINAGE SYSTEM DESIGN - 5-YEAR DESIGN STORM

DESGIN 

POINT

STREET/ 

CONTRIBUTING 

BASINS

DIRECT RUNOFF TOTAL RUNOFF STREET BYPASS PIPE

Cells of this color are for required user-input

Cells of this color are for optional user-input

TRAVEL TIME



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY

Basin 

Name
Area Coeff Tc C*A I Q Tc

Sum 

Area
Sum C*A I Q Slope Street Q Design Q Slope PIPE L VEL Tt Q add'l Remarks

(ac) C (min) (ac) (cfs) (min) (ac) (ac) in/hr cfs % cfs cfs % SIZE ft ft/sec min

OS1 14.78 0.39 26.8 5.72 4.22 24.13

1 OS1 26.8 14.8 5.7 4.22 24.13

EX1 2.02 0.27 21.0 0.55 4.84 2.68

2 EX1, EX2 21.0 2.1 0.57 4.84 2.77

EX2 0.09 0.21 13.6 0.02 5.99 0.11

3 EX3 5.0 0.0 0.00 8.55 0.02

EX3 0.02 0.13 5.0 0.00 8.55 0.02

26.8 16.9 6.29 4.22 26.56

EXISTING STORM DRAINAGE SYSTEM DESIGN - 100-YEAR DESIGN STORM

DESGIN 

POINT

STREET/ CONTRIBUTING 

BASINS

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Cells of this color are for required user-input

Cells of this color are for optional user-input

TRAVEL TIME



Recurrence Interval (yrs) 1-hr Rainfall Depth (in)

2 1.19

5 1.50

10 1.75

25 2.00

50 2.25

100 2.52

Rainfall Data

FOUNTAIN VALLEY SALVATION ARMY

EL PASO COUNTY
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APPENDIX C- PROPOSED ROUTING 

CALCULATIONS AND DRAINAGE MAP 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



POND A

FULL INFILTRATION BIORETENTION BASIN

TOP = 5791 FT

BOTTOM = 5789 FT

WQ & 100 YR RUNOFF VOLUME = 0.143 AC-FT

WQ & 100 YR WSE = 5789.90 FT

100 YR RECOVERY = 26.0 HRS

GAS

SUBJECT PROPERTY

APN: 6511101017

NOT A PART

LOT 6
OWNERSHIP: SALVATION ARMY

CUNNINGHAM DRIVE
6511101022

BLK 1
REFIL SECURITY

ADD 4

APN: 6511101018

NOT A PART

APN: 6511101019

NOT A PART

APN: 6511100002

NOT A PART

APN: 6511101021

NOT A PART

APN: 6511126008

NOT A PART

LOT 7

APN: 6511124023

NOT A PART

BLOCK 1, REFILING OF
SECURITY, COLORADO

ADDITION NO. 4

LET
A D

RIVE
 ROW

2

1

PROPOSED LIMITS OF
FULL INFILTRATION BIORETENTION BASIN

PROPOSED MAINTENANCE
EASEMENT

PROPOSED FULL INFILTRATION
BIORETENTION DRAINAGE BASIN
WITH AMENDED SOIL MATRIX 2 FT
BELOW POND BOTTOM. SEE NOTE
THIS SHEET.

GRASS LINED EMERGENCY SPILLWAY
REFER TO DETAIL, THIS SHEET.

HYDROSEED PER DETAIL THIS SHEET

6"

HYDROSEED PER DETAIL THIS SHEET

SCARIFY SUBGRADE MIN. DEPTH OF 6".  PROVIDE LIMITED
COMPACTION

24" MINIMUM UNLESS
OTHERWISE SPECIFIED

IMPORT CLEAN SANDS (CONTRACTOR TO PROVIDE SIEVE
ANALYSIS AND PERMEABILITY TESTING TO EOR PRIOR TO
PLACEMENT

2

POST
DEVELOPMENT
DRAINAGE MAP

N
O
R
T
H

SCALE: 1" =

0 30' 60' 90'

30'

SI
TE

 A
DD

RE
SS

: 

PR
EP

AR
ED

 F
OR

:  
 

DWN: CHKD:

JOB NO.

NO.

R
E
V
I
S
I
O

N
N

O
. 

B
Y

DA
TE

NAME

ORG. SUBM. DATE

SITE DEVELOPMENT PLAN

RSDJMP
12/22/2023

FV21181

20
8 

C
U

N
N

IN
G

H
AM

 D
R

IV
E

C
O

LO
R

AD
O

 S
PR

IN
G

S,
 C

O
 8

09
11

FO
U

N
TA

IN
 V

AL
LE

Y 
SA

LV
AT

IO
N

 A
R

M
Y

20
8 

C
U

N
N

IN
G

H
AM

 D
R

C
O

LO
R

AD
O

 S
PR

IN
G

S,
 C

O
 8

09
11

F
O

U
N

T
A
IN

 V
A
L
L
E
Y
 S

A
L
V
A
T
IO

N
 A

R
M

Y

SITE DEVELOPMENT PLAN
208 CUNNINGHAM DRIVE

LOCATED IN LOT 4, BLOCK 5, 1 REFILL SECURITY, COLORADO ADDITION 4 WITHIN A PORTION OF
THE NORTHEAST QUARTER OF SECTION 11, TOWNSHIP 15 SOUTH, RANGE 66 WEST OF THE SIXTH

P.M., COLORADO SPRINGS, EL PASO COUNTY, STATE OF COLORADO
LOCATED AT: 208 CUNNINGHAM DR, COLORADO SPRINGS, CO 80911

Know what's below.
 Call before you dig.

COUNTY FILE NO. CDR242
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DRAINAGE BASIN BOUNDARY
Tc FLOW PATH

SPILLWAY cross
section

n.t.s.

NOTE:
POROUS LANDSCAPE DETENTION SHOULD NOT BE INSTALLED
UNTIL FINAL STABILIZATION OF THE SITE.

SOIL MATRIX AMENDMENT
CONTRACTOR REQUIRED TO REMOVE 2 FT OF NATIVE SOIL FROM
THE LIMITS OF THE POND AND REPLACE WITH WELL GRADED
GRAVELY SANDS.  CONTRACTOR REQUIRED TO PROVIDE A
GRADATION OR SIEVE ANALYSIS AND PERMEABILITY RATES OF
IMPORT SAND TO EOR FOR APPROVAL PRIOR TO PLACEMENT OF
IMPORT SAND.

bioretention cross
section

n.t.s.

3"

14'



Designer: JMP

Company: R&R Engineers-Surveyors % Imp. Total Area  (ac) 2.13

Date: 8/27/2024 2 Composite Impervious 32.7%

Project: FOUNTAIN VALLEY SALVATION ARMY 100

Location: EL PASO COUNTY 90
1

From Table 6-3 in MHFD Volume 1

40
2

From Table 6-4 in MHFD Volume 1

Area (ac) % Area (ac) % Area (ac) % Area (ac) % 2-yr 5-yr 10-yr 100-yr

C1 1.97 A 1.30 66.0% 0.45 22.8% 0.22 11.2% 0.00 0.0% 100.00% 34.2% 0.21 0.22 0.23 0.38

OFF-1C 0.09 A 0.08 88.9% 0.01 11.1% 0.00 0.0% 0.00 0.0% 100.00% 12.9% 0.06 0.06 0.07 0.21

UD-1C 0.07 A 0.06 85.7% 0.01 14.3% 0.00 0.0% 0.00 0.0% 100.00% 16.0% 0.08 0.08 0.09 0.23

Global Parameters1

Gravel

POST-DEVELOPMENT C VALUES

Land Use

Open Space/Landscaping

Hardscape

Roof

Summary

Cells of this color are for required user-input

Runoff Coefficient, C
2

% Check
Open Space/Landscaping Hardscape Roof Gravel

Cells of this color are for optional user-input

Basin Name
Area

(ac)
NRCS Hydrologic Soil Group Percent Imperviousness



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY Cells of this color are for required user-input

Basin Area % Impervious C5

Overland 

Flow 

Length

Li (ft)

Overland 

Flow Slope

Si (ft/ft)

Overland 

Flow Time

ti (min)

Channelized 

Flow Length

Lt (ft)

Channelized 

Flow Slope

St (ft/ft)

NRCS 

Conveyance 

Factor K

Channelized 

Flow Velocity

Vt (ft/sec)

Channelized 

Flow Time

tt (min)

Computed

tc (min)

Regional

tc (min)

Selected

tc (min)
Remarks

C1 1.97 34.2% 0.22 100.00 0.043 9.83 530.49 0.020 7 0.99 8.93 18.76 24.72 18.76

OFF-1C 0.09 12.9% 0.06 100.00 0.030 13.03 17.84 0.030 7 1.21 0.25 13.27 23.97 13.27

UD-1C 0.07 16.0% 0.08 100.00 0.050 10.80 12.24 0.200 7 3.13 0.07 10.86 23.32 10.86

Subbasin Data Overland (Initial) Flow Time Channelized (Travel) Flow Time

TIME OF CONCENTRATION

Time of Concentration



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY

Basin 

Name
Area Coeff Tc C*A I Q Tc

Sum 

Area
Sum C*A I Q Slope Street Q Design Q Slope PIPE L VEL Tt Q add'l Remarks

(ac) C (min) (ac) (cfs) (min) (ac) (ac) in/hr cfs % cfs cfs % SIZE ft ft/sec min

C1 1.97 0.22 18.8 0.43 3.05 1.32

1 C1, OFF-1C 18.8 2.06 0.44 3.05 1.33

OFF-1C 0.09 0.06 13.3 0.01 3.60 0.02

2 UD-1C 10.9 0.07 0.01 3.93 0.02

UD-1C 0.07 0.08 10.9 0.01 3.93 0.02

PROPOSED STORM DRAINAGE SYSTEM DESIGN - 5-YEAR DESIGN STORM

DESGIN 

POINT

STREET/ 

CONTRIBUTING 

BASINS

DIRECT RUNOFF TOTAL RUNOFF STREET BYPASS PIPE

Cells of this color are for required user-input

Cells of this color are for optional user-input

TRAVEL TIME



Designer: JMP

Company: R&R Engineers-Surveyors

Date: 8/27/2024

Project: FOUNTAIN VALLEY SALVATION ARMY

Location: EL PASO COUNTY

Basin 

Name
Area Coeff Tc C*A I Q Tc

Sum 

Area
Sum C*A I Q Slope Street Q Design Q Slope PIPE L VEL Tt Q add'l Remarks

(ac) C (min) (ac) (cfs) (min) (ac) (ac) in/hr cfs % cfs cfs % SIZE ft ft/sec min

C1 1.97 0.38 18.8 0.74 5.12 3.80

1 C1, OFF-1C 18.8 2.06 0.76 5.12 3.90

OFF-1C 0.09 0.21 13.3 0.02 6.05 0.11

2 UD-1C 10.9 0.07 0.02 6.60 0.11

UD-1C 0.07 0.23 10.9 0.02 6.60 0.11

PROPOSED STORM DRAINAGE SYSTEM DESIGN - 100-YEAR DESIGN STORM

DESGIN 

POINT

STREET/ CONTRIBUTING 

BASINS

DIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Cells of this color are for required user-input

Cells of this color are for optional user-input

TRAVEL TIME



Recurrence Interval (yrs) 1-hr Rainfall Depth (in)

2 1.19

5 1.50

10 1.75

25 2.00

50 2.25

100 2.52

Rainfall Data

FOUNTAIN VALLEY SALVATION ARMY

EL PASO COUNTY
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APPENDIX D- HYDRAULIC CALCULATIONS 

 

 
 



Project:

Basin ID:

Depth Increment = ft

Watershed Information Media Surface -- 0.00 -- -- -- 0 0.000

Selected BMP Type = RG 5789 -- 1.00 -- -- -- 3,958 0.091 1,979 0.045

Watershed Area = 2.04 acres 5790 -- 2.00 -- -- -- 5,232 0.120 6,574 0.151

Watershed Length = 632 ft 5791 -- 3.00 -- -- -- 6,606 0.152 12,493 0.287

Watershed Length to Centroid = 316 ft -- -- -- --

Watershed Slope = 0.031 ft/ft -- -- -- --

Watershed Imperviousness = 32.80% percent -- -- -- --

Percentage Hydrologic Soil Group A = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Group B = 100.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 0.0% percent -- -- -- --

Target WQCV Drain Time = 12.0 hours -- -- -- --

Location for 1-hr Rainfall Depths = Denver - Capitol Building -- -- -- --

-- -- -- --

-- -- -- --

Optional User Overrides -- -- -- --

Water Quality Capture Volume (WQCV) = 0.022 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.069 acre-feet acre-feet -- -- -- --

2-yr Runoff Volume (P1 = 1.19 in.) = 0.068 acre-feet 1.19 inches -- -- -- --

5-yr Runoff Volume (P1 = 1.5 in.) = 0.108 acre-feet 1.50 inches -- -- -- --

10-yr Runoff Volume (P1 = 1.75 in.) = 0.144 acre-feet 1.75 inches -- -- -- --

25-yr Runoff Volume (P1 = 2 in.) = 0.197 acre-feet 2.00 inches -- -- -- --

50-yr Runoff Volume (P1 = 2.25 in.) = 0.239 acre-feet 2.25 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.52 in.) = 0.293 acre-feet 2.52 inches -- -- -- --

500-yr Runoff Volume (P1 = 3.14 in.) = 0.399 acre-feet inches -- -- -- --

Approximate 2-yr Detention Volume = 0.050 acre-feet -- -- -- --

Approximate 5-yr Detention Volume = 0.071 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.101 acre-feet -- -- -- --

Approximate 25-yr Detention Volume = 0.116 acre-feet -- -- -- --

Approximate 50-yr Detention Volume = 0.122 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.143 acre-feet -- -- -- --

-- -- -- --

Define Zones and Basin Geometry -- -- -- --

Zone 1 Volume (WQCV) = 0.022 acre-feet -- -- -- --

Zone 2 Volume (100-year - Zone 1) = 0.122 acre-feet -- -- -- --

Select Zone 3 Storage Volume (Optional) = acre-feet -- -- -- --

Total Detention Basin Volume = 0.143 acre-feet -- -- -- --

Initial Surcharge Volume (ISV) = N/A ft 3 -- -- -- --

Initial Surcharge Depth (ISD) = N/A ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --

Depth of Trickle Channel (HTC) = user ft -- -- -- --

Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --

Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --

Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --

Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --

Length of Basin Floor (LFLOOR) = user ft -- -- -- --

Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --

Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --

Length of Main Basin (LMAIN) = user ft -- -- -- --

Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --

Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using 

the embedded Colorado Urban Hydrograph Procedure.

Volume 
(ft 3)

Volume 
(ac-ft)

Area 
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional 
Override 
Area (ft 2)

Length 
(ft)

Optional 
Override 
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area 
(ft 2)

Width 
(ft)

208 Cunningham Drive

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

RG CALCS_REV2, Basin 10/22/2024, 11:25 AM



FV1181 – 208 CUNNINGHAM SWM/FULL INFILTRATION BIORETENTION BASIN SUMMARY 

Proposed Conditions: 

Basin C1 flows to the full infiltration rain garden.  The insitu soils infiltration rate is not satisfactory for a full 

infiltration bioretention pond, therefore overexcavation and import of clean sands is required for full 

operation and recovery.  The bioretention media must meet stringent specifications and the contractor is 

required to provide testing data from the supplier prior to delivery or to get the media tested after delivery 

and prior to placement.  Specifications for the import sand matrix is identified on the grading plan for 

contractor’s reference.  In addition, the gradation Infiltration calculations are as follows: 

 

• The attributes for the total contributing drainage basin area: 

o 1.97 acres 

o 100% Type A soils 

o 34.2% impervious 

o Watershed length is about 632’, length to centroid is about 316’, slope across this length is about 3.1% 

• Results (per MHFD-Detention):  

o WQCV = 0.022 ac-ft 

o EURV = 0.122 ac-ft 

o 100-YR = 0.143 ac-ft = 6,229 CF 

 This is the maximum volume of post-development runoff that needs to recover in 72 hrs  

Infiltration Basin Design 

• Design with existing soils: (THESE CALCS DO NOT APPLY AS SOIL WILL BE IMPORTED) 

From Kumar & Associates, Inc., measured infiltration rate is 0.56 in/hr (0.047 ft/hr). 

Area of infiltration basin bottom = 3,958 sf 

3,958 sf  x 0.047 ft/hr = 186 cf/hr release rate into existing soils 

Approximate volume of proposed infiltration basin = 12,493 CF 

12,493 cf / 186 cf/hr = 68 hours (100 yr volume recovers within 72 hrs) 

 Recovery is achieved within 72 hrs; no factor of safety 

 

• Design with 2 FT of over excavation of pond bottom and import clean sand (well graded gravely sand): 

Import sand infiltration rate must be at least 1.5 in/hr (0.125 ft/hr). 

Area of infiltration basin bottom = 3,958 sf 

3,958 sf  x 0.125 ft/hr = 495 cf/hr release rate into imported soils 

Approximate volume of proposed infiltration basin = 12,493 CF 

12,493 cf / 495 cf/hr = 26 hours (100 yr volume recovers within 72 hrs) 

 Recovery is achieved within 72 hrs 

 

NOTE: Please refer to the drainage report and the GEC plans for requirements of the contractor for soil 

amendment and details on the full infiltration bioretention pond. 



Weir Report

Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Monday, Dec 23 2024

Rain Garden Spillway

Trapezoidal Weir
Crest =  Sharp
Bottom Length (ft) =  12.50
Total Depth (ft) =  0.25
Side Slope (z:1) =  3.00

Calculations
Weir Coeff. Cw =  2.60
Compute by: Known Q
Known Q (cfs) =  3.90

Highlighted
Depth (ft) =  0.24
Q (cfs) =  3.900
Area (sqft) =  3.17
Velocity (ft/s) =  1.23
Top Width (ft) =  13.94

0 2 4 6 8 10 12 14 16 18 20

Depth (ft) Depth (ft)Rain Garden Spillway

-0.50 -0.50

0.00 0.00

0.50 0.50

1.00 1.00

Length (ft)
Weir W.S.



DRAINAGE PUBLIC IMPROVEMENTS 
(ENGINEER'S COST ESTIMATE)

Description Unit Quantity Unit Cost Amount

On-Site Public Improvements
Full Infiltration Bioretnetion Pond

I. Import Sand TN 99 $88.50 $8,761.50

*Grading and Stabilization is included in the Assurance Estimate

Sub Total (I) $8,762

Total $8,762
15% Contingency $1,314

On-Site Public Improvement Total $10,076

Description Unit Quantity Unit Cost Amount

Off-Site Public Improvements

II. Storm Drainage Facilities
$0
$0
$0
$0
$0
$0

Sub Total (II) $0

Total $0
15% Contingency $0

Off-Site Public Improvement Total $0

Description Unit Quantity Unit Cost Amount

Metropolitan District Improvements

III. Storm Drainage Facilities
$0
$0
$0
$0
$0
$0

Sub Total (III) $0

Total $0
15% Contingency $0

Metropolitan District Improvement Total $0

Salvation Army

Pond Engineers Cost Estimate  Page 1 of 2




