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SIGNATURE PAGE

LoT 5, BLOCK 1 PALMER PARK BUSINESS CENTER SUBDIVISION FIL. NO. 3
1670 PAONIA STREET
“PHASES TRUCK AND AUTO REPAIR” MINOR AMENDMENT BUILDING ADDITION

ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the applicable master
plan of the drainage basin. I accept responsibility for any liability caused by negligent acts, errors or
omissions on my part in preparing this report.

SIGNATURE (Affix Seal):

Richard Lyon Colorado P.E. No.: 53921 Date:
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DEVELOPER’S STATEMENT

I, the owner/developer have read and will comply with all of the requirements specified in this drainage
report and plan.

Name of Developer

Authorized Signature Date

Printed Name

Title

Address

EL PASO COUNTY:

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Land Development Code as amended.

Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator

Conditions:
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I. PURPOSE

This report is a Drainage Letter for Lot 5 Palmer Park Business Center Subdivision Fil. No. 3,
address 1670 Paonia Street, for the minor development plan amendment for the addition of a pre-
engineered metal building PEMB) and wrap around asphalt drive access.

The purpose of this letter is to identify on-site and offsite drainage patterns, assess stormwater
conditions per delineated basin and sub-basins, demonstrate adequate design standards for storm
water flow and release into the existing storm water system, and provide a narrative for any other
drainage considerations on the site.

11. GENERAL LOCATION AND DESCRIPTION

A. LOCATION

The proposed development of a 9,030 square foot PEMB addition and an additional 12,628
square feet of paved asphalt, is located at the address of 1670 Paonia Street in the City of
Colorado Springs, Colorado in El Paso County within the Palmer Park Business Center
Subdivision with the land us of an I-2 CAD-0 development. The parcel Schedule Number is
5406304014 and the legal description is “Lot 5, Block 1 Palmer Park Business Center Sub. Fil.
No. 3” and is 2.58 acres. The parcel is on the west side Paonia Street, between Palmer Park
Boulevard and Omaha Boulevard. The parcel falls within Section 6, Township 14 South, Range
65 West of the 6™ P.M. The names and descriptions of surrounding platted developments can be
seen on plan sets and appendix documents and are listed below:

North of Lot 5, Block 1 Palmer Park Business Center (1670 Paonia Street):

1720 Paonia Street, Owner: East Meriwether Properties LLC, Schedule No 55406304013,
Zoning: [-2 CAD-O, Plat No. 6746, Lot 6 Block 1 Palmer Park Business Center Sub. Fil. No. 3.

West of Lot 2 Walker (3565 E Uintah Street):

5885 Palmer Park Blvd, Owner: US Realty 87 Colorado Springs, Schedule No. 5406304002,
Zoning: CC CAD-O, Plat No. 5958, Lot 1 Block 1 Waldorf Subdivision.

South of Lot 5, Block 1 Palmer Park Business Center (1670 Paonia Street) west to east:

5918-5883 Palmer Park Blvd, Owner: Corevet Investment Group LLC, Schedule No.
5406304050, Zoning: CR CAD-O, Plat No. 12703, Lot 1 Powers Centre Filing No. 3.

Palmer Park Blvd, Owner: Corevet Investment Group LLC, Schedule No. 5406304017, Zoning:
I-2 CAD-O, Plat No. 6698, Tract A Powers Plaza.

1620 Paonia Street, Owner: Structured LLC, Schedule No. 5406304015, Zoning: [-2 CAD-O,
Plat No. 6698, Lot 4 Powers Plaza.

East of Lot 5, Block 1 Palmer Park Business Center (1670 Paonia Street) from north to south:
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1620 Paonia Street, Owner: T M Properties LLC, Schedule No. 5406305002, Zoning: I-2 CAD-
O, Plat No. 6494, Lot 1 Blockl Palmer Park Business Center Sub. Fil. No. 2.

1625 Paonia Street, Owner: Lebrun Properties LLC, Schedule No. 5406305001, Zoning: 1-2
CAD-O, Plat No. 6494, Lot 2 Block1 Palmer Park Business Center Sub. Fil. No. 2

B. DESCRIPTION OF PROPERTY — EXISTING CONDITIONS

Lot 5 is approximately 112,385 square feet or 2.58 acres and is located on the west side of
Paonia Street, south of Palmer Park Boulevard, and north of Omaha Boulevard. The parcel falls
within Section 6, Township 14 South, Range 65 West of the 6" P.M., City of Colorado Springs,
El Paso County, Colorado. The parcel is currently an auto repair shop that has an asphalt paved
parking lot in the frontage and also wraps around the current 11,200 square foot building. There
is landscaping between the parking lot at the frontage and Paonia Street surrounded by concrete
curb and gutter. A 6-foot wood privacy fence blocks access to the rear of the building with a
chain link fence meeting at the property line and following at or near the property line around the
parcel until meeting another 6-foot wood privacy fence on the opposite side of the parcel. The
rear of the parcel is gravel with a 6-foot wide concrete drainage channel that runs north to south
into a detention pond southwesterly of the parcel. The existing impervious conditions are
approximately 46.0 percent of the entire lot.

There are no known existing non-stormwater discharges on the lot. Due to curb and gutters,
fencing and berms surrounding the site, no off-site flows discharge onto the site. This includes
the easterly landscaping area along Paonia Street that only contributes on-site flows to the lot as
shown via flow arrows in Appendix E.

The project site does not lie within a designated floodplain according to information published in
the Federal Emergency Management Agency Floodplain Map No. 08041C0752G, dated
December 7, 2018. The map is provided in the Appendix showing it lies within Zone X, a
minimal flood hazard area.

The existing topography consists of grades between one and three percent with drainage patterns
flowing west towards the rear of the lot into the concrete drainage channel that routes the flow
south into an existing detention pond.

C. EXISTING SOILS

The soils indicative to the site are classified as Blakeland Loamy Sand and Blendon Loamy Sand
by the USDA Soil Conservation Service and are listed as Hydrologic Soil Group A and B
respectively. A USDA Soil Map is provided in the Appendix.

A “Subsurface Exploration Report” by Earth Engineering Consultants, Inc., dated March, 1999,
was approved by the Regional Building Department on October, 2000, states “Sand with
Varying amounts of silt was encountered at the existing ground surface. The essentially granular
soils were loose to medium dense and brown in color with a low to moderate moisture content.
The essentially granular soils extended to the bottom of the borings at depths of approximately
15 feet.”
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D. EXISTING DRAINAGE

According to the “Drainage Report for Palmer Park Business Center Preliminary Plan and
Palmer Park Business Center Subdivision Filing No. 17, prepared by K L H Engineering
Consultants, Inc., dated July, 1982, runoff travels west towards the rear of the lot into a private 6-
foot wide concrete trapezoidal drainage channel. From here the runoff is intercepted and
conveyed south into an existing private 6.5 acre-foot detention pond. The pond outlets into a
public 48” CMP Storm Drain that travels under Omaha Boulevard and ultimately outlets into the
immediate receiving waters of Sand Creek East Fork.

There is a known private storm water concrete trapezoidal open drainage channel in the rear of
the lot currently on site. There are exiting public water, wastewater, and gas main located in
Paonia Street and a fire hydrant at the southeast property corner. An existing conditions map is
located in the Appendix for reference.

E. DESCRIPTION OF PROPERTY — PROPOSED CONDITIONS

The proposed development is for a 9,030 square foot additional Pre-Engineered Metal Building
directly adjacent to the existing PEMB and an additional 18,350 square feet of paved asphalt and
concrete sidewalk. A non-structural retaining wall will be constructed so an existing utility box
will remain undisturbed. The existing approximately 100 square foot trash enclosure will be
upsized and relocated. The building addition will extend west towards the rear of the lot with the
additional asphalt pavement drive access wrapping around the building extension and reaching
westward. Lot 5 requires an approximate limit of disturbance of 37,800 square feet (0.87 acres)
which is 34% of the lot. The grading limits are kept within the setbacks wherever possible and
the grading within the drainage easements are consistent with the historical drainage patterns of
the subdivision. A sub-basin delineation sheet for the proposed conditions is provided. A
geotechnical report by RMG-Rocky Mountain Group describes the existing conditions and
provides proposed concrete slab sections and design criteria for the development.

III. DRAINAGE BASINS AND SUB-BASINS

A. EXISTING MAJOR DRAINAGE BASIN AND SUB-BASINS

The parcel is delineated into sub-basins according to the existing and proposed grading for
existing and developed conditions. The site is not part of larger development and well under an
acre of disturbance, therefore, is exempt from WQCYV and on-site detention. A drainage channel
in the rear of the property outlets into “Tract A Powers Plaza”, a dedicated pond for the site. The
pond or “Tract A Powers Plaza”, is owned and maintained by Corevet Investment Group LLC.
The pond and existing drainage channel are to remain undisturbed. The site is located in the Sand
Creek Drainage Basin as designated by the City of Colorado Springs Water Resources
Engineering Department. A map of the existing and proposed drainage conditions can be found
in Appendix E.

The Drainage Basin Planning Study (DBPS) titled “Sand Creek Drainage Basin Planning Study,
Preliminary Design Report”, by Kiowa Engineering Corporation and originally dated January
1993 is associated with the Sand Creek Drainage Basin where this site is located. The project
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location appears to be adjacent to Reach SC-3 of Sand Creek. The DBPS references a
recommended plan for this reach in Table VI-7 showing a recommended channel treatment
scheme called “100-year channelization concept” because of the potential for flooding damages
which exists within the reach. Channelization would involve the lining of the Creek into a more
confined flow area for the 100-year flood discharges.

Basin E is the entirety of the parcel representing existing conditions and consists of two on-site
sub-basins. There are no off-site basins or sub-basins that contribute to Basin E as the property is
surrounded by raised features such as landscape medians or fencing atop concrete curb head.

Sub-basin E-1 (1.29 ac. ; Qs = 1.66 cfs, Q100 = 4.32 cfs) is the entire northern half area of the
platted parcel which includes half of the pitched roof area that drains north by means of down
spouts and is directed westward. The runoff flows from the east end of the lot westerly over the
asphalt paved lot to a concrete drainage channel in the rear of the lot on the west side (EP1). The
runoff is channelized and travels south towards an existing detention pond.

Sub-basin E-2 (1.29 ac. ; Qs = 1.60 cfs, Q100 = 4.36 cfs) is the entire southern half area of the
platted parcel which includes half of the pitched roof area that drains south by means of down
spouts and is directed westward. The runoff flows from the east end of the lot westerly over the
asphalt paved lot to a concrete drainage channel in the rear of the lot on the west side (EP1). The
runoff is channelized and travels south towards an existing detention pond.

B. DEVELOPED MAJOR DRAINAGE BASIN AND SUB-BASINS

Basin D is the entirety of the platted parcel representing developed conditions and consists of
two sub-basins.

Sub-basin D-1 (1.29 ac. ; Qs = 2.88 cfs, Q100 = 6.17 cfs) is the entire northern half area of the
platted parcel which includes half of the pitched roof area of the proposed building that drains
north by means of down spouts and is directed westward. The runoff flows from the east end of
the lot westerly over the asphalt paved lot to a concrete drainage channel in the rear of the lot on
the west side (DP1). The runoft is channelized and travels south towards an existing detention
pond.

Sub-basin D-2 (1.29 ac.; Qs = 2.88 cfs, Q100 = 6.35 cfs) is the entire southern half area of the
platted parcel which includes half of the pitched roof area of the proposed building that drains
south by means of down spouts and is directed westward. The runoff flows from the east end of
the lot westerly over the asphalt paved lot to a concrete drainage channel in the rear of the lot on
the west side (DP1). The runoft is channelized and travels south towards an existing detention
pond.

The difference between Basin E and Basin D results in an increase of the 100-year storm water
volume overall due to impervious pavement and roof area. However, the 100-year storm volume
still falls within the parameters of the master drainage plan as the development is consistent with
the anticipated conditions laid out in the plan.

The total storm water flow for the 100-year event is for lot 5 is 8.68 cfs for existing conditions
and 12.52 cfs for the developed conditions. This is an overall increase in storm water flow of

8|Page



3.84 cfs. The subdivision’s original drainage report “Drainage Report for Palmer Park Business
Center Preliminary Plan and Palmer Park Business Center Subdivision Filing No. 17, prepared
by K L H Engineering Consultants, Inc., dated July, 1982, predicted a commercial development
with a runoff of 73.1 cubic feet per second (cfs) yielding the need for a 6.5 ac-ft detention pond
for the sub-basin within Tract A Powers Plaza. Using current standards from the City of
Colorado Springs Drainage Criteria Manual Volumes 1 and 2, a runoff of 62.42 cfs was found
for the entire proposed sub-basin including this development. This falls well under the original
calculated runoff from the developed and approved drainage report for Lot 5. The existing
regional detention pond for the sub-basin including Lot 5 is sufficiently sized for the proposed
developed conditions.

The existing impervious conditions of Lot 5 is 34.88 percent while the proposed developed
conditions yield 59.11 percent imperviousness. The developed site remains consistent with
historical drainage patterns and volumes for the parcel. Existing drainage patterns have the
majority of runoff draining towards concrete drainage channel that flows into the regional
detention pond. The proposed conditions conform to this drainage pattern by sloping the
pavement westerly towards the concrete drainage channel.

IV. DRAINAGE DESIGN CRITERIA

A. REGULATIONS

The hydrological and hydraulic calculations and design of the site conform to the City of
Colorado Springs Drainage Criteria Manuals I and II (latest revision, May 2014) as well as the
Mile High Flood District Drainage Criteria manuals revised August 2018.

B. DEVELOPMENT CRITERIA REFERENCE AND CONSTRAINTS

The parcel falls within the Sand Creek major drainage basin designated by the City of Colorado
Springs Water Resources Engineering Department with the ultimate receiving waters of
Arkansas River. No storage facilities exist on the site, however, there is a public 6-foot open
concrete drainage channel storm sewer systems that runs from north to south on the far west side
of the parcel. The drainage on this parcel will have no effect on downstream infrastructure or
facilities, streets, utilities, transit, or further development of adjacent lots. Relevant criteria for
the calculations shown further include equations and design criteria for the rational method,
volumes and runoff of carious storm events.

C. HYDROLOGICAL CRITERIA

The rational method was used to calculate the peak runoff of the delineated basin and sub-basins
using the manuals referenced prior with the C, I, and P1 values from the Design Criteria Manual
Volume I, Chapter 6 as well as the Colorado Springs designated IDF curve values. Specific
calculations and tables are provided further with inputs including design rainfall, sub-basin
acreage and percent imperviousness, runoff coefficients, one-hour rainfall depths, rainfall
intensities, time of concentration, and peak discharge of various storm events. The default
rainfall intensities and volumes use runoff coefficients based on soil types. Weighted runoff
coefficients were calculated for each basin and sub-basin due to the mix of impervious surfaces,
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shown in the Appendix exhibits. Due to site disturbance being less than one acre and not part of
a larger common plan, water quality is not required.

D. FOUR-STEP PROCESS

The selection of appropriate control measures is based on the characteristics of the site and
potential pollutants. The Four-Step Process provides a method of going through the selection
process. The following outlines the four-step process as it relates to the 1670 Paonia Minor
Amendment project.

Step 1: Employ Runoff Reduction Practices

The 1670 Paonia Minor Amendment project includes proposed permanent seeding areas within
grading areas to encourage infiltration and evapotranspiration, without obstructing utilities or
drainage ways. Within the site, the storm water runoff is kept within the site limits via strategic
grading, utilizing existing berms, and following existing drainage patterns within the site in an
effort to reduce runoff. Proposed pavement areas are kept to a minimum to limit impervious area.

Step 2: Stabilize Drainage ways

The drainage within the site is stabilized by way of proposed pavement including a swale that
will tie into the existing paved swale to guide flow via the site’s existing drainage pattern to the
existing drainage channel.

Step 3: Provide Water Quality Capture Volume (WQCYV)

The 1670 Paonia Minor Amendment project involves site disturbances less than one acre and is
not part of a larger common plan; new water quality requirements are not required. This site will
discharge to an existing stormwater detention basin “Tract A Powers Plaza” as previously
described which will act as the permanent BMP and for water quality.

Step 4: Consider Need for Industrial and Commercial BMPs

The 1670 Paonia Minor Amendment project will include a structure for light commercial use that
may include vehicle maintenance to be limited to indoor activities. Sediment control practices
such as revegetation, and grading to prevent steep side slopes are to be employed.

The following BMPs should be implemented to avoid pollutant transport to drainageways.
* Good Housekeeping:

o Keep all work areas neat and well organized. Sweep or pick-up trash and debris
daily or as needed at an approved disposal facility.

o Recycle or dispose of all wastes properly and promptly. Do not let waster
accumulate at or around the work place.

o Do not handle, use, pour, dispose or transfer materials outdoors near storm
drainage inlets, ditches, or other drainageways.

o Do not try to handle a container alone if it is awkward or requires over-exertion.
Get help or use powered equipment.

o Use tarps or containers to contain any waste spills.
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o Do not wash down or hose down any outdoor work areas except where wash
water will only enter the sanitary sewer (if approved).
o Use only dry-clean methods to clean up spills.
o Clean-up all spills or releases promptly
* Spill Prevention:
o Ensure all work involving pollutants is conducted indoors, under a roof, or inside
of containment.
o Implement an adequate spill kit or locker near work areas where spills or leaks are
possible.
o Identify and stencil any storm drain inlets at or near the facility to notify
employees and contractors not to dispose of any materials or wastes there.
Any spills that occur are to be addressed according to the requirements of Colorado Department
Public Health and Environment, Hazardous Materials and Waste Management Division. No
groundwater and/or stormwater dewatering activities are proposed or expected for the proposed
construction activities. Any waste disposal during construction or during operation is to be done
at a location approved by El Paso County. Waste disposal, spill prevention, and response
procedures are to be according to CDPHE and El Paso County standards.

V. DRAINAGE AND BRIDGE FEES

Lot 5 is contained within the Sand Creek drainage basin area and has a 2021 Drainage Fee of
$13,775/acre, bridge fee of $819/acre, a pond/land fee of $1,070%/acre, a pond facility fee of
$3,957/acre and surcharge fee of $1,435/acre. The total site platted acreage is 2.58 acre.

Drainage fees are assumed to have already been paid as a part of the “Palmer Park Business
Center Subdivision Filing No. 1’ Final Plat process for the original Site Development Plan for
the existing commercial business development and therefore no drainage, bridge, or pond fees
are to be paid. The County is to review and confirm based on their own non-public records.

V1. CONCLUSIONS

A. COMPLIANCE WITH STANDARDS

The criteria used to design the storm water runoff volumes are formulas and figures within the
City of Colorado Springs Drainage Manuals as well as the Mile High Flood District Drainage
Criteria manual. Grading practices for optimal drainage comply with the geotechnical
investigative report and City standards. The development of Lot 5 is within compliance and
standards for drainage design.

The subdivision’s original drainage report “Drainage Report for Palmer Park Business Center
Preliminary Plan and Palmer Park Business Center Subdivision Filing No. 17, prepared by K L H
Engineering Consultants, Inc., dated July, 1982, predicted a commercial development with a
runoff of 73.1 cubic feet per second (cfs) yielding the need for a 6.5 ac-ft detention pond for the
sub-basin within Tract A Powers Plaza. Using current standards from the City of Colorado
Springs Drainage Criteria Manual Volumes 1 and 2, a runoff of 62.42 cfs was found for the
entire proposed sub-basin including this development. This falls well under the original
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calculated runoff from the developed and approved drainage report for Lot 5. The existing
regional detention pond for the sub-basin including Lot 5 is sufficiently sized for the proposed
developed conditions. Therefore, the proposed grading and drainage is within substantial
conformance for the master drainage plan for the Palmer Park Business Center Subdivision.
There is no impact on major drainageway planning studies within the larger drainage basin. This
development will not adversely affect downstream development.
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APPENDIX A -VICINITY MAP



VICINITY MAP
1670 PAONIA STREET
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APPENDIX B -HYDROLOGIC COMPUTATIONS



Project: 1670 Paonia Street

Engineer: Richard Lyon
Date: 1/a/2021
Address: 1670 Paonia Street, Colorado Springs, CO

Sub-Basin: (IDF Curve Equations from Figure 6-5 of the DCM Q Peak Flow (cfs)
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Design Points
Design Point | Qs Qo Qo
EXDPL 166 221 432
EXDP2 160 217 436
EXDP3 0.00 0.00 0.00
Total Site 3.25 438 867




Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: E-1
Cs: 0.46 [Table 6-6. Runoff Coefficients for Rational Method]
: 99 ft
S: 0.005 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 5527.00 0.13 0.73
Pavement 14621.00 0.34 0.90
Lawn 21359.00 0.49 0.08
A 41507.00 0.95

C. =(0.73%0.13 + 0.90*0.34 + 0.08*0.83) / 0.95 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t, = (0.395*(1.1-0.36) *sqrt(99))/(0.0050.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.016)°° = II'WS Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 210.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 83.01 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

1.38 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=ti+to= [ 1594 |mn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: E-1
Cs: 0.12 [Table 6-6. Runoff Coefficients for Rational Method]
: 113 ft
S: 0.077 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 0.00 0.00 0.73
Pavement 731.00 0.02 0.90
Lawn 13869.00 0.32 0.08
A 14600.00 0.34

C, =(0.90%1.22 +0.08%0.65) / 0.34 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t; = (0.395%(1.1-0.48) *sqrt(113))/(0.07770.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.005)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 44.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 31.11 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

0.52 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=ti+t= [ 1010 |mn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: E-2
Cs: 0.41 [Table 6-6. Runoff Coefficients for Rational Method]
: 89 ft
S: 0.01 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 5683.00 0.13 0.73
Pavement 11886.00 0.27 0.90
Lawn 23577.00 0.54 0.08
A 41146.00 0.94

C, =(0.73%0.13 +0.90%1.40 + 0.08*0.54) / 0.94 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t; = (0.395%(1.1-0.41) *sqrt(89))/(0.0110.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.026)°° = II'WS Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 237.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 73.49 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

1.22 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=t+t= [ 103 |mn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: E-2
Cs: 0.12 [Table 6-6. Runoff Coefficients for Rational Method]
: 121 ft
S: 0.051 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 0.00 0.00 0.73
Pavement 734.00 0.02 0.90
Lawn 14390.00 0.33 0.08
A 15124.00 0.35

C. =(0.90%0.02 +0.08*0.33) / 0.35 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t, = (0.395%(1.1-0.12) *sqrt(121))/(0.05110.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.005)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 1061 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

0.18 min. For buried riprap, sclect C, value based on type of vegetative cover.

to=t+t, =

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.:
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Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: D-1
Cs: 0.61 [Table 6-6. Runoff Coefficients for Rational Method]
: 99 ft
S: 0.005 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 9027.00 0.21 0.73
Pavement 19702.00 0.45 0.90
Lawn 12778.00 0.29 0.08
A 41507.00 0.95

C. =(0.73%0.21 + 0.90*0.45 + 0.08*0.29) / 0.95 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t, = (0.395*(1.1-0.61) *sqrt(99))/(0.0050.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V=(20)(0.015)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 206.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 84.10 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

1.40 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=ti+to = [ 12e5 fmn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: D-1
Cs: 0.39 [Table 6-6. Runoff Coefficients for Rational Method]
: 1 ft
S: 0.015 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 1014.00 0.02 0.73
Pavement 4648.00 0.11 0.90
Lawn 8938.00 0.21 0.08
A 14600.00 0.34

C, =(0.73*.02 +0.90%0.11 + 0.08*0.21) / 0.34 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t; = (0.395%(1.1-0.39) *sqrt(1))/(0.01540.33) = |I| mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V=(20)(0.033)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 178.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 28.99 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

0.82 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=tirto= [ 1ss fmn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: D-2
Cs: 0.60 [Table 6-6. Runoff Coefficients for Rational Method]
: 89 ft
S: 0.01 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 9535.00 0.22 0.73
Pavement 18518.00 0.43 0.90
Lawn 13093.00 0.30 0.08
A 41146.00 0.94

C. =(0.73%0.22 + 0.90*0.43 + 0.08*0.30) / 0.94 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t; = (0.395*(1.1-0.60) *sqrt(89))/(0.0110.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.025)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 74.00 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

1.23 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=t+t= [ 97 |mn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.



Time of Concentration t.=t+t,

3.2.1 - Overland (Initial) Flow Time

0.395(1.1-c WL
T
Where:

(Eq. 6-8)

#; = overland (imtial) flow time (min)
Cs = runoff coefficient for 5-year frequency (see Table 6-6)
L = length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)
& = average basin slope (ft/ft)
Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

Sub-Basin or DP: D-2
Cs: 0.29 [Table 6-6. Runoff Coefficients for Rational Method]
: 1 ft
S: 0.025 ft/ft

Composite Runoff Coefficient Calculation:
C.=(CiA; +C,A, +C3A; +....C/A;) /A,

Land Use or S.ur.face Square Feet Acreage Cs
Characteristic
Roof 664.00 0.02 0.73
Pavement 3358.00 0.08 0.90
Lawn 11102.00 0.25 0.08
A 15124.00 0.35

C. =(0.73%0.02 + 0.90*0.08 + 0.08*0.25) / 0.35 =

t; = (0.395%(1.1-C 5 ) *sqrt(L))/(S"0.33)

t; = (0.395%(1.1-0.29) *sqrt(1))/(0.02540.33) = mins

3.2.2 Travel Time

For catchments with overland and channelized flow, the time of concentration needs to be considered in
combination with the travel time, 7, which is calculated using the hydraulic properties of the swale, ditch,
or channel. For preliminary work, the overland travel time, #,, can be estimated with the help of Figure 6-
25 or Equation 6-9 (Guo 1999).

r=c,s8," (Eq. 6-9)
Where:

V= velocity (ft/s)

C, = conveyance coefficient (from Table 6-7)

8., = watercourse slope (ft/ft)

Table 6-7. Conveyance Coefficient, C,

_ 05

V=C,Sy Type of Land Surface C,

V= (20)(0.065)°° = ft/s Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5

Flow Distance: 144.00 ft Short pasture and lawns 7
Nearly bare ground 10

=LV = 28.04 sec. Grassed waterway 15
Paved arcas and shallow paved swales 20

0.47 min. For buried riprap, sclect C, value based on type of vegetative cover.

t=t+t= [ 1ss fmn

3.2.4 Minimum Time of Concentration

If the calculations result in a . of less than 10 minutes for undeveloped conditions, it is recommended that
a minimum value of 10 minutes be used. The minimum ¢, for urbanized areas is 5 minutes.

Final t.: min.
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The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 12/18/2020 at 10:15 AM and does not
reflect changes or amendments subsequent to this date and
time. The NFHL and effective information may change or
become superseded by new data over time.

This map image is void if the one or more of the following map
elements do not appear: basemap imagery, flood zone labels,
legend, scale bar, map creation date, community identifiers,
FIRM panel number, and FIRM effective date. Map images for
unmapped and unmodernized areas cannot be used for
regulatory purposes.
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Hydrologic Soil Group—EI Paso County Area, Colorado
(1670 PAONIA ST)
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Soil Map—EI Paso County Area, Colorado
(1670 PAONIA ST)

MAP LEGEND

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

Soils
Soil Map Unit Polygons

- Soil Map Unit Lines
o Soil Map Unit Points
Special Point Features

(] Blowout

= Borrow Pit

-1 Clay Spot

Closed Depression

L

Gravel Pit

Gravelly Spot
Landfill

Lava Flow
Marsh or swamp
Mine or Quarry

Miscellaneous Water

OO0 HE~0

Perennial Water

Rock Outcrop

g

Saline Spot

+

Sandy Spot

C
.
o e

Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
Sodic Spot

Water Features

= Spoil Area
& Stony Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:24,000.

i) Very Stony Spot

"~; Wet Spot
a Other
P Special Line Features

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.

Streams and Canals

Transportation

- Rails
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

Aerial Photography

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:
Survey Area Data:

El Paso County Area, Colorado
Version 18, Jun 5, 2020

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

Date(s) aerial images were photographed: 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.

USDA  Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/18/2020
Page 2 of 3




Soil Map—EI Paso County Area, Colorado

1670 PAONIA ST

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
8 Blakeland loamy sand, 1 to 9 65.3 51.2%
percent slopes
10 Blendon sandy loam, 0 to 3 61.5 48.2%
percent slopes
28 Ellicott loamy coarse sand, 0 to 0.9 0.7%
5 percent slopes
Totals for Area of Interest 127.7 100.0%
USDA Natural Resources Web Soil Survey 12/18/2020
==l Conservation Service National Cooperative Soil Survey Page 3 of 3



Hydrologic Soil Group—EI Paso County Area, Colorado

(1670 PAONIA ST)

Area of Interest (AOIl) o C
Area of Interest (AOI) ‘ o cb
Soils ‘ o D
Soil Rating Polygons

|:| A O Not rated or not available
l:l AD Water Features
|:| Streams and Canals

B

Transportation
[ B/D .
i+ Rails
|:| ¢ — Interstate Highways
D ¢ US Routes
l:l D Major Roads
[ ] Notrated or not available Local Roads
Soil Rating Lines Background

~ A [ Aerial Photography
e AD
e B
e B/D
ww  C
T C/D
wmat D

o Not rated or not available

Soil Rating Points

(| A
‘m AD

= B

m BD

MAP INFORMATION

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 18, Jun 5, 2020

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

Date(s) aerial images were photographed: 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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Web Soil Survey
National Cooperative Soil Survey
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Hydrologic Soil Group—EI Paso County Area, Colorado

1670 PAONIA ST

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI

Percent of AOI

Blakeland loamy sand, 1 |A 65.3
to 9 percent slopes

51.2%

10

Blendon sandy loam, 0 |B 61.5
to 3 percent slopes

48.2%

28

0.7%

Ellicott loamy coarse A 0.9
sand, 0 to 5 percent
slopes

Totals for Area of Interest 127.7

100.0%

Description

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

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

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

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

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

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

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

USDA  Natural Resources Web Soil Survey

=== Conservation Service National Cooperative Soil Survey

12/18/2020
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado 1670 PAONIA ST

Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 12/18/2020
==l Conservation Service National Cooperative Soil Survey Page 4 of 4



APPENDIX E — EXISTING & PROPOSED DRAINAGE MAPS
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