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DRAINAGE STATEMENT

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
master plan of the drainage basin. I accept responsibility for liability caused by negligent acts, errors
or omissions on my part in preparing this report.

John P. Schwab, CO P.E. No. 29891

Developer's Statement:

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

By:

RBNB Venture LLC Date
210 Saint Paul St., Apt. 204, Denver, CO 80206

El Paso County's Statement

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

Joshua J. Palmer, P.E. Date
County Engineer / ECM Administrator

Conditions:



I. INTRODUCTION
A. Property Location and Description

RBNB Venture LLC (Owner) is proposing to utilize the vacant lot 1.7-acre lot at 7720
Venture Street as a Storage Yard. The property is platted as Lot 2, Marksheffel Business
Center Filing No. 1 (EI Paso County Assessor’s Parcel No. 54050-01-002), located along
the west side of Marksheffel Road, south of Constitution Avenue. The existing site
consists of a paved area along the easterly side of the lot, enclosed by existing fencing.
The proposed Site Development Plan consists of utilization of the existing paved area on
Lot 2 as a Storage Yard.

The site is zoned Industrial (I-3), and the proposed storage use is consistent with the
existing zoning. The property adjoins developed commercial and industrial properties to
the north, east, and south. A 60-foot right-of-way reserved for Palmer Park Boulevard
adjoins the north boundary of the property, and a 5.2-acre unplatted tract owned by Waste
Connections of Colorado Inc. is located to the northeast.

Venture Street is a fully improved public street along the south boundary of the site,
terminating in an existing cul-de-sac. A 4.5-acre developed office/warehouse property
(platted as Lot 4, Marksheftfel Business Center Filing No. 1) is located on the south side
of Venture Street, across from this site.

The major drainage channel of the East Fork of Sand Creek adjoins thew west boundary
of this site. A vacant, unplatted 22.9-acre parcel owned by Marksheffel Business Center
LLC (zoned PUD) is located on the west side of the drainage channel.

The east boundary of the property adjoins a developed 2.1-acre warehouse / storage site
platted as Lot 1, Marksheffel Business Center Filing No. 1. The adjoining property to the
east is owned by the same owner (RBNB Venture LLC) as the subject Lot 2, and the
proposed Storage Yard on Lot 2 will connect to the existing parking lot on the west side
of Lot 1 and be served by the existing Lot 1 access drive.

The total non-excluded disturbed area associated with this project is 0.98 acres. Based on
the land disturbance remaining under one acre, water quality facilities are not required as
the project is not classified as an “applicable construction activity” in accordance with
Section 1.6.1 of the El Paso County Engineering Criteria Manual (ECM). Previously
disturbed areas beyond the limits of the proposed storage yard will be restored to historic
/ undeveloped conditions.

B. Scope

In support of the Site Development Plan submittal to El Paso County, this report is intended
to meet the requirements of a Drainage Letter Report in accordance with El Paso County
drainage criteria. This report will provide a summary of site drainage issues impacting the
proposed development.
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C. References

City of Colorado Springs & El Paso County “Drainage Criteria Manual,” revised October 31,
2018.

City of Colorado Springs “Drainage Criteria Manual, Volume 1,” revised January, 2021.
City of Colorado Springs “Drainage Criteria Manual, Volume 2,” revised December, 2020.
El Paso County “Engineering Criteria Manual,” revised July 18, 2023.

Drexel, Barrell & Co., “Final Drainage Report and Plan, Marksheffel Business Center Filing
No. 1,” revised September, 2003 (approved 9/18/03).

FEMA, Flood Insurance Rate Map (FIRM) Number 08041C0756G, December 7, 2018.

Mile High Flood District, “Urban Storm Drainage Criteria Manual, Volume 1,” revised
August, 2018.

Mile High Flood District, “Urban Storm Drainage Criteria Manual, Volume 2,” revised
September, 2017.

Mile High Flood District, “Urban Storm Drainage Criteria Manual, Volume 3,” revised
January, 2021.

IL. EXISTING AND PROPOSED DRAINAGE CONDITIONS
According to the Natural Resources Conservation Service (NRCS) Web Soil Survey for
this site, the on-site soils are comprised of “Blendon sandy loam” soils. These

moderately well drained soils are classified as hydrologic soils group “B” (moderate
infiltration rate).

Subdivision Drainage Report

Drainage planning for this site was previously addressed in the “Final Drainage Report
(FDR) and Plan, Marksheffel Business Center Filing No. 1,” revised September, 2003 by
Drexel-Barrell & Co. (see excerpts in Appendix A). The FDR was prepared in support of
the subdivision which created four commercial / industrial lots along Venture Street,
extending west from Marksheffel Road. Development of the subdivision included
channel improvements to the East Fork of Sand Creek along the west side of Lot 2, as
recommended in the “Sand Creek Drainage Basin Planning Study.”

The subject property (Lot 2) is located within “Basin F” (1.71-acres) as delineated in the
subdivision drainage report, and developed flows from this basin are described as flowing
southwesterly to a riprap channel at the west end of the Venture Street cul-de-sac. The
riprap channel conveys the developed flow from Lots 1 and 2 and the Venture Street
C:\Users\john\Dropbox\jpsprojects\072601.venture\admin\drainage\Drg-Ltr-Rpt-7720-Venture-St-0926.docx 2



roadway westerly into the adjoining East Fork Sand Creek channel. The FDR calculated
developed peak flows for Basin F as Qs= 7.5 cfs and Qioo= 13.1 cfs.

While the subdivision drainage report identified the southeast corner of Lot 2 as being
within the adjoining Basin A, the as-built conditions in the adjoining Lot 1 direct site
drainage in a swale flowing south along the west boundary of Lot 1 into Venture Street.

The subdivision drainage report identified all of Basin F as “Heavy Industrial,” with
runoff coefficients of Cio= 0.8 cfs and Ci00= 0.9, which equates to a developed
impervious area of 90 percent (per DCM Table 5-1).

Historic Site Drainage Conditions

Surface drainage from this site flows southwesterly to the existing grouted riprap channel
at the west end of Venture Street, which flows into the adjoining East Fork Sand Creek
Channel, which flows southwest Sand Creek and ultimately flows to Fountain Creek
(ultimate receiving water).

As shown on the enclosed “Existing Conditions Drainage Plan” (Figure EX1), Lot 1 has
been delineated as Basin F (1.66 acres), and surface drainage from Basin F sheet flows
southwesterly to Design Point F at the southwest corner of the property. Historic flows
from Basin F (Design Point F) are calculated as Qs = 0.5 cfs and Qi00= 3.3 cfs.

Proposed Site Drainage Conditions

As shown on the enclosed Developed Drainage Plan (Figure D1), the developed area of
this project is limited to approximately 0.98 acres. The developed Lot 1 has been
delineated as Basin F (1.66 acres), and surface drainage from Basin F will continue to
flow southwesterly by sheet flow, curb and gutter, and a curb chase draining to Design
Point F at the southwest corner of the property. Developed flows from Basin F (Design
Point F) are calculated as Qs = 3.5 cfs and Q100 = 6.4 cfs (well below the calculated flow
in the FDR).

Proposed site improvements will include new curb and gutter along the west edge of the
existing asphalt storage area to ensure no adverse drainage impact to the existing channel
embankment along the west edge of the site. The new curb and gutter will collect
developed drainage along the west edge of the storage yard and direct developed flows
south to a new concrete curb chase flowing into the existing curb and gutter at the
northwest corner of the Venture Street cul-de-sac.

The limit of disturbance for the proposed Storage Yard within Basin F has been identified
as 0.98-acres. As noted on Figure D1, previously disturbed areas beyond the perimeter of
the proposed Storage Yard are excluded from permanent water quality requirements
based on ECM Appendix 1.6.1.B.7 (Sites with Land Disturbance to Undeveloped Land
that Will Remain Undeveloped). Previously disturbed areas beyond the Storage Yard
will be restored to meadow and landscaping.
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As noted on the enclosed Developed Drainage Plan (Figure D1), the proposed
development has a calculated impervious area of 56.9 percent, which is significantly
lower than the impervious percentage of 90 percent that was assumed in the previously
approved subdivision drainage report.

Recognizing that the calculated flows are lower than the flows calculated in the
previously approved subdivision drainage report, the existing downstream drainage
system and drainage channel provide a suitable outfall for drainage from this site.

Hydrologic calculations for the site are detailed in Appendix B, and peak flows are
identified on Figures EX1 and D1 (Appendix C).

III. DRAINAGE PLANNING FOUR STEP PROCESS

El Paso County Drainage Criteria require drainage planning to include a Four Step
Process for receiving water protection that focuses on reducing runoff volumes, treating
the water quality capture volume (WQCYV), stabilizing drainageways, and implementing
long-term source controls. The Four Step Process has been implemented as follows in
the planning of this project:

Step 1: Employ Runoff Reduction Practices
* Minimize Impacts: The proposed site development consists of a paved Storage
Yard on a platted infill lot which has been previously planned for full heavy
industrial development. This infill project will have minimal drainage impacts in
comparison to new development of an unplatted site.

Step 2: Stabilize Drainageways
* The existing East Fork Sand Creek drainage channel adjoining the west boundary
of this site was improved and stabilized during initial development of the
subdivision. The completed drainage channel improvements are documented in
the subdivision drainage report.

Step 3: Provide Water Quality Capture Volume (WQCV)
* This site is excluded from permanent Water Quality control measure requirements
based on the non-excluded disturbed area remaining under one acre.

Step 4: Consider Need for Industrial and Commercial BMPs
* The Owner is responsible for maintaining proper housekeeping practices and spill
containment procedures.
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IV.  FLOODPLAIN IMPACTS

Floodplain limits in vicinity of this site are delineated in the applicable Flood Insurance
Rate Map, FIRM Panel No. 08041C0756G dated December 7, 2018 (FIRM exhibit
enclosed in Appendix C). The west edge of this site is impacted by the delineated 100-
year FEMA floodplain limits of the adjoining East Fork Sand Creek channel.

The existing fence along the west edge of the developed part of the site is located east of
the delineated 100-year floodplain, and no site disturbance is proposed within the 100-
year floodplain limits.

The FEMA map identifies a maximum 100-year water surface elevation of 6413.0 in
vicinity of the northwest corner of this property. The existing ground elevation in the
northwest corner of the fenced area of the site is approximately 6418.0 (5 feet above the
100-year flood elevation).

V. STORMWATER DETENTION AND WATER QUALITY
No stormwater detention is required based on the previous drainage planning for this
subdivision having accounted for developed impervious areas higher than the currently

proposed site development.

Areas Excluded from Water Quality Facilities

As previously discussed, previously disturbed areas beyond the perimeter of the proposed
Storage Yard are excluded from permanent water quality requirements based on ECM
Appendix 1.6.1.B.7 (Sites with Land Disturbance to Undeveloped Land that Will Remain
Undeveloped). The previously disturbed perimeter areas will be restored to meadow or
landscaping and remain undeveloped in accordance with this exclusion. As tabulated on
Figure D1 (and Appendix C), the total disturbed area is 1.22 acres, and the excluded area
if 0.24 acres.

The total limit of disturbance (LOD) of the remaining non-excluded area of the project
site is 0.98-acres, which is less than the allowable 1-acre of total site area not requiring
water quality treatment.

VI. DRAINAGE BASIN FEES

The site lies within the Sand Creek Drainage Basin. No public drainage improvements
are required for development of this site. Required drainage fees have been paid during
the previous subdivision platting process, so there are no applicable drainage fees
required with the Site Development Plan.
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VII. SUMMARY

The developed drainage patterns associated with the proposed Storage Yard at 7720
Venture Street (Lot 2, Marksheffel Business Center Filing No. 1) will remain consistent
with the established drainage conditions for this subdivision. The existing stormwater
outfalls are functioning properly, including the existing grouted riprap channel flowing
westerly from the Venture Street cul-de-sac into the adjoining East Fork Sand Creek
channel. Proper establishment and maintenance of positive drainage within the site, in
conjunction with proper erosion control practices, will ensure that this developed site has
no significant adverse impact on downstream or surrounding areas.
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ENGINEER’S STATEMENT

Final Drainage Report and Plan
Marksheffel Business Center Filing No. 1
DBC Project No. C7587-1

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 City / County for
drainage reports and said report is in conformity with the master plan of the drainage
basin. | accept responsibility. for any liability caused by any negligent acts, errors, or

omissions on art in prgparing this report.
“ Déte

Owner's Statement

I, the Owner, have read and will comply with all the requirements specified in the
drainage report and plan.

Movkawe £Pot Rosviess Condar WVC algle=
Business Name Date
2 — —
B =
Title .
Lovo &) 221nd Placy
Address

Phosmix N2  SSOVb

County of El Paso

Filed in accordance with Section 51.1 of the El Paso County Land Development Code,
as amended.

q-AG-0>

Date

Final Drainage Report and Plan Froagel oA -

Marksheffel Business Center Filing No. 1 g e
DBC Project No. C7587-1 .



10 INTRODUCTION

Marksheffel Business Center Filing No. 1 is a proposed 15.67 acre Industrial and
Development located in El Paso County. The zoning for this property is Heavy Industrial
Development (PHID). The project is located approximately 1 mile north of State Highway
#24. The project is bordered on the north by Palmer Park Boulevard, vacant land on the
west, Homestake Nurseries (Ban L.L.C.) on the south and Marksheffel Road on the east.
The site is located in Section 5, T14 S, R65 W, of the 6™ Principal Meridian. A vncmlty
map of the project is provided in Appendix A.

The above referenced project will be developed into an industrial park. On site
improvements are to include roadway construction and various drainage improvements.
Roadways are to be constructed to a centerline crown section with Type 1 curb and
gutter to convey storm water runoff. Also as a part of this development, a portion of
Reach No.6 of the East Fork of Sand Creek will be improved. A CLOMR/LOMR will be
submitted to FEMA for construction approval.

The site slopes range from 1%-3% from the north to the south. Onsite vegetation
consists of natural grasses. Onsite soils consist of Blakeland (#8). This soil type belongs
to the “A” hydrologic group, which is typical well drained with high erosion potential.
These soils are typically also moderately to well drained with medium erosive qualities.
All hydrologic analysis was performed based on soils be in the “A” hydrologic grouping.

2.0 DRAINAGE DESIGN CRITERIA

This report was prepared in accordance with the criteria presented in the City of
Colorado Springs / El Paso County Drainage Criteria Manual. The Rational Method was
used to size onsite drainage facilities. Onsite basin boundaries were determined from
site topography that was provided by the owner. Both the minor (10-year) and major
(100-year) storms were evaluated for this report. The runoff amounts determined. for
both of these storm events were used to design onsite drainage facilities. This report
conforms to the Sand Creek Drainage Basin Planning Study (DBPS) prepared by Kiowa
Engineering Corporation dated July 1996 and the Master Development Drainage Plan
and Preliminary Drainage Report and Plan prepared by Drexel, -Barrell & Co. dated
August 2002.

3.0 EXISTING HYDROLOGICAL CONDITIONS

The project site is located in the Sand Creek Drainage Basin and is tributary to Reach
No. 6 of the East Fork of Sand Creek analyzed in the planning study by Kiowa
Engineering. This site is drained via an ill-defined natural channel called Reach No. 6 in
the Kiowa -Study and traverses the site along the western side flowing in a southerly
direction. Drainage from this site sheet flows over natural vegetation in a meandering
fashion and enters the shallow channel and flows south eventually to the East Fork of
Sand Creek. . Offsite runoff north of Palmer Park Boulevard (1380 cfs) combines with on-
site runoff for a total of 1380 cfs in the 100-year storm event per the Kiowa Study.

Basin E1

Basin E1 consists of on-site runoff from this development and runoff from Marksheffel
Road. Runoff sheet flows overland to the southwest onto the adjacent landowner to the
south. Runoff is calculated to be 3.7 cfs and 7.2 cfs for the 10 and 100-year storms.

Final Drainage Report and Plan
Marksheffel Business Center Filing No. 1
DBC Project No. C7587-1




Developed runoff south onto the adjacent landowner will be restricted to sheet flow in
amounts not to exceed existing for future development. An temporary berm will be
constructed on the southern boundary of this development to restrict developed flow to
historic amounts. Subsequent plot plans in this basin will need to conform to this criteria.

Basin E2

Basin E2 consists of on-site runoff from this development. Runoff sheet flows overland
to the southwest to Reach No. 6 of the East Fork of Sand Creek. Runoff is calculated to
be 9.6 cfs and 19.5 cfs for the 10 and 100-year storms at Design Point No. 1.

Basin OS-1

Basin OS-1 consists of off-site runoff from the adjacent land owner to the north and from
a portion of Marksheffel Road. Runoff sheet flows overland to the southwest onto this
development. Runoff is calculated to be 1.0 cfs and 1.8 cfs for the 10 and 100-year
storms at Design Point No. 2. Runoff from this basin will be redirected to the west in the
Palmer Park Boulevard ROW via a shallow swale so it does not enter this development.

4.0 DEVELOPED HYDROLOGICAL CONDITIONS

The proposed development is delineated into six minor basins to analyze drainage
characteristics at critical areas. All of:the basins are.shown on the “Developed
Conditions Drainage Map” provided in the back pocket of this report. The developed
runoff for each minor basin is calculated for the 10-year and 100-year design storms
using the Rational Method. In addition, flows at critical design points are presented on

-the runoff summary table in Appendix C. Supporting hydrology and hydraulic

calculations are provided in Appendix B and C.

The general concept of conveying runoff from the 10-year storm event is to maximize
runoff to the street from Basins A & B (spread limited to 20’ from flowline, Table 6-1 in
the DCM) and collecting the runoff at the west end of Venture Street. The general
concept of conveying runoff from the 100-year storm event for Basins A & B is to utilize
the entire ROW (depth limited to 12", Table 6-1 in the DCM). The drainage patterns of
the remaining minor basins allows runoff from the 10-year and 100-year storm event to
flow overland (parking lots) southwest to the proposed Reach No. 6 channel.

Construction of storm sewer for the 100-year runoff is unnecessary due to the significant
capacity of the streets and parking lots to accommodate the runoff (See Appendix C).

Flow concepts for each pf the minor basins are briefly discussed as follows:
gﬂpm,, 3%:

Than SRR T i
Approxmately 2/3 of the runoff from Basin A flows southwesterly through Lot No. 1 via
curb and gutter and overland parking lot flow. This flow is collected by curb and gutter
on Venture Street and is directed west. The balance of the runoff from this basin is from
Venture Street and on the future expansion of Marksheffel Road. All runoff for the 10-
year storm event is conveyed to a single 10’ curb opening (Design Point 1) located at the
west end of Venture Street in the cul-de-sac. . The opening outlets into a drainage swale
flowing west to Reach No. 6. The swale is designed for the 100-year storm event. The
estimated runoff from the 10-year and 100-year storms is 14.7 cfs and 24.5 cfs
respectively. Runoff from the 100-year storm will overtop the curb in the cul-de-sac and
flow west via a swale to Reach No. 6. See Appendix C
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Runoff from Basm B is from the south portlon of Venture Street This runoff flows west
via curb and gutter on Venture Stieet to a curb opening (Desrgn Point 1 previously
discussed in Basin A) located at the west end of Venture Street in the cul-de-sac. The
estimated runoffs from the 10-year and 100-year storms are 2.9 cfs and 4.7 cfs
respectively from this basin. See Basin A for discussion of the 100-year overflow swale
for this basin.

Runoff from Basin C is from the future expansron of Marksheffel Road Th|s runoff will
flow to Design Point 2, then south to the future Woodpark Drive in a roadside ditch
constructed as part of the future expansion of Marksheffel Road. Until the expansion
occurs, a portion of the runoff from the existing Marksheffel Road will flow overland into
Basin D. The estimated developed runoff from the 10-year and 100-year storms are 6.2
cfs and 9.9 cfs respectively.

L,

T }%a

f_______BaS|n’.3w’§;%F‘“‘"ﬁ€« NS SR i :

Runoff from Basin D is from Lot 4 and a portlon of Lot 3. Thls flow wil conveyed
overland via parking lots or storm sewer to Design Point 3 (Reach No. 6). Rip rap or
other erosion protection measures will be required to discharge into Reach No.6 to
mitigate channel bank erosion when the plot plan for lots in this basin are submitted for
approval. The estimated runoffs from the 10- year and 100-year storms are 22.8 cfs and

38.6 cfs respectively.

Runoff from Basins E & F is from Lots 1, 2 & 3. This runoff is conveyed overland via
parking lots or storm sewer southwesterly throughout the basins. Developed flows from
this basin will need to be discharged into Reach Nn.6 via an inlet or rip rap ditch to
mitigate channel bank erosion. The estimated runoff from Basin E for the 10-year and
100-year storms is13. 8 cfs and 23.4 cfs respectively; for Basin F the runoff for the 10-
year and 100-year storms are 7.5 cfs.and 13.1 cfs respectively.

5.0 STORMWATER MANAGEMENT AND EROSION CONTROL

As discussed above, two of the minor basins (A and B) will be routed to Venture Street
for this development. This roadway has the carrylng capacity to contain the 10-year
minor deS|gn without exceeding criteria (Table 6-1 in DCM) and to fully contain the 100-
year major design without overflowing the 80-foot ROW with a maximum depth of 12
inches at the flowline of the curb. A hydraulic street capacity analysis is provnded in
Appendix C.

The curb opening at the west end of Venture Street is sized to accept the 10-year minor
storm without overtopping the curb and limiting the spread to less that 20-feet from the
curb flowline. Runoff in excess of the curb opening capacity will be conveyed via an
emergency overflow swale west to Reach No. 6. Erosion control measures will be
implemented to prevent erosion in the swale. : :

Runoff from Basins C and D will flow to a swale located at the southern boundary of this
development. This swale will be designed to accept flow from the 100-year storm event

Final Drainage Report and Plan
Marksheffel Business Center Filing No. 1
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and will flow west to Reach No. 6. An erosion control bianket will be placed and planted
to prevent erosion in the swale.

During construction, adverse impacts on runoff water quality will be mitigated through
the implementation of temporary erosion controls and best management practices.
Temporary erosion control measures shall include the installation of perimeter silt
fencing to prevent migration of disturbed soils, inlet protection to prevent sedimentation
of the proposed storm sewer and vehicle tracking control at the construction site
entrances.

6.0 REACH NO. 6 OF THE EAST FORK OF SAND CREEK

Reach No. 6 of East Fork Sand Creek from the northern propérty line-south to the future

‘Woodpark Drive is proposed to be improved in accordance with the recommendations

made by Kiowa Engineering in the DBPS for Sand Creek. Improvements include the
construction of a new 100-Year riprap channel, installing at least two drop structures.
The channel will be located within a drainage easement of sufficient width granted to El
Paso County. Marksheffel Business Center, LLC is currently designing Reach No. 6 and
intends to submit a CLOMR/LOMR application for these improvements. It is anticipated
that the new 100-year floodplain will be contained within the banks of Reach No. 6
channel. . '

7.0 DRAINAGE AND BRIDGE FEES

Current El Paso County Subdivision Regulations require drainage and bridge fees to be
paid for platting of land in accordance with Resolution No. 03-34. Drainage fees for the
Sand Creek Drainage Basin are $15,000 per impervious acre and bridge fees of $1,336
per impervious acre. The site acreage for Marksheffel Business Center Filing No. 1 is
15.67 acres with 1.85 acres of land dedicated for Marksheffel Road ROW and 1.01
acres located within Reach No. 6 which results in 12.81 acres subject to drainage and
bridge fees. The fees are as follows:

e Drainage Fees: $15,000 per acre x 12.81 acres x 90% impervious = $172,935.00

e Bridge Fees: $1,336 x 12.81 acres x 90% impervious = $15,415.00
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The owner intends to construct Reach No. 6 channel improvements'from the north
property line southerly to the future Woodpark Drive. The estimated construction costs
are eligible for compensation and will be deducted from the drainage fees.

Reimbursable Costs for Reach No. 6

ltem Units Cost/Unit Total
Reach 6 improvements 1 EA $172,910/EA $172,910

Engineering 1 EA $17,000/EA $17,000

Total $189,910

8.0 CONCLUSIONS

This drainage report has been prepared in accordance with City of Colorado Springs/El
Paso County Drainage Criteria Manual. The proposed development will not cause any
adverse impacts to adjacent properties or properties located downstream. Several
aspects of the development have been discussed above and are summarized below:

o Developed storm water runoff will be conveyed via street curb and gutter to Reach
No. 6 or overland via parking lots to Reach No. 6.

o During construction, erosion control measures will be installed to prevent migration of
on-site soils to neighboring propertles and Reach No. 6.

Final Drainage Report and Plan T 7
Marksheffel Business Center Filing No. 1 .
DBC Project No. C7587-1
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~ WEIGHTED RUNOFF COEFFICIENTS

DREXEL BARRELL & Co.

Engineers - Surveyors

FAX 719-260-8352

PHONE 719-260-0887
PROJECT NAME: Marksheffel Business Center DATE: 17-Dec-02
PROJECT NUMBER: C7587-1 CALCULATED BY: DMM
BASIN RUNOFF COEFFICIENTS
Basin A (3.50 Acres):

Developed Composite Values
Classification Acreage 10 Year 100 Year CiA Cio0A
Roads 1.35 0.90 0.95 1.22 1.28
Heavy Industrial 2.15 0.80 0.90 1,72 1.94

TOTALS 3.50 2.94 3.22
WEIGHTED RUNOFF COEFFICIENTS 0.84 0.92
Basin B (0.55 Acres)

Developed Composite Values
Classification ‘Acreage 10 Year 100 Year CioA CiooA
Roads 0.39 0.90 . 0.95 0.35 0.37
Heavy [ndustrial 0.16 0.80 0.90 0.13 0.14

TOTALS 0.55 0.48 0.51
WEIGHTED RUNOFF COEFFICIENTS 0.87 0.94
Basin C (1.37 Acres)

Developed Composite Values
Classification Acreage 10 Year 100 Year €A CioA
Roads 1.37 0.90 0.95 1.23 1.30

TOTALS 1.37 1.23 1.30
WEIGHTED RUNOFF COEFFICIENTS 0.90 0.95
Basin D (6.13 Acres)

Developed Cofnposite Values
Classification Acreage 10 Year ‘| 100 Year CioA Cigoht
Heavy Industrial 6.13 0.80 0.90 4.90 5.62

: TOTALS 6.13 4.90 5.52
WEIGHTED RUNOFF COEFFICIENTS 0.80 0.90
Basin E (3.29 Acres)

Developed Composite Values
Classification Acreage 10 Year 100 Year CioA CiooA
Heavy Industrial 3.29 0.80 0.90 2.63 2.96

. TOTALS 3.29 2.63 2.96
WEIGHTED RUNQFF COEFFICIENTS 0.80 0.90
Basin F (1.71 Acres)

Developed Composite Values
Classification Acreage 10 Year 100 Year CioA Cio0A
Heavy Industrial 3.29 0.80 0.90 2.63 2.96

TOTALS 3.29 2.63

-5
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C7587 HYDROLOGY
MARKSHEFFEL BUSINESS CENTER CALCULATIONS

EL PASO COUNTY. €O PROPOSED CONDITIONS

DEVELOPED CONDITIONS

HYDROLOGY CALCU LATIONS I
S 5 R & E % {3 2 15 % b R |
AL ; 7.5 : : A
RUN-OFF COEFFICIENT C10 0.84 0.87 0.90 . . 0.80
OVERLAND FLOW LENGTH, Lo [FT] v - 100.00 0.00{ 100.00] 150.00] 150.00] 150.00]
OVERLAND SLOPE, S [%] - 1.00 1.00 1.00 1.33 2.00 2.00
OVERLAND FLOW TIME, t; [MIN] - 4.68 0.00 3.60 6.01 5.25 5.25
TRAVEL FLOW LENGTH, Lt [FT] 5 600.00]  530.00] 620.00] 780.00] 300.00] 165.00
TRAVEL SLOPE, S, [%] - 2.50 1.50 1.70 2.50 2.50 2.50
TRAVEL VELOCITY, V, [FT/SEC] FIGURE RO-1° 3.20 2.40 2.50 3.20 3.20 3.20
TRAVEL TIME, t [MIN] - 3.13 368 4.13 4.06 1.56 0.86
TIME OF CONCENTRATION, t, ti+, 7.81 368 7.73 10.08 6.81 6.11
10-YR RUN-OFF COEFFICIENT, C10 0.84 0.90] _ 0.80 0.80 0.80
10-YR RA|NFALL INTENSITY, 110 [INVHR] - 5.00 5.00 5.50
-RUN:ORF,:Q10:[CES ) e 14:.70] ST6AT|E L 1752
100-YR RUN-OFF COEFFICIENT, Cigo 0.92 0.95 0.90 0.90 0.90
100-YR RAINFALL INTENSITY, l160 [IN/HR] - 7.60 7.60 7.00 7.90 8.50
100-YR MAXIMUM RUN-OFF Qo [CES] 5 | ] 24,47 - 9.80|.~ -.38.62[ ¢ 23.39] ... 13.08

! City of Colorado Springs and El Paso County Drainage
Criteria Manual unless otherwise noted.
% Urban Drainage Criteria Manual

H:/C7587/DRAINAGE
REPORT//7587-1_Tc(revised).xis, RATIONAL MTHD-PROPOSED
12/20/02 9:51 AM
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TABLE S-1 -

RECOMMENDED AVERAGE RUNOFF COEFFICIEBNTS AKD PERCBNT IMPERVIOUS

"Cll
: . FREQUENCY
LAND USE OR PERCENT 10 100
URF. IMPERVIQUS A&B* C&D* A&B*  C&D*
Business ;
Commercial Areas 95 0.90 0.90 0.90 = 0.90
Neighborhood Areas 70 0.75 0.75 0.80 0.80
Residential
'1/8 Acre or less 65 0.60 0.70 0.70 0.80
1/4 Acre 40 0.50 0.60 0.60 0.70
1/3 Acre 30 0.40 0.50 0.55 0.60
1/2 Acre 25 0.35 0.45 0.45 0.55
1l Acre 20 0.30 0.40 0.40 0.50
Industrial
Light Areas 80 0.70 0.70 0.80 0.80
"| Heavy Areas 90 0.80 0.80 0.950 0.90
Parks and Cemeteries 7 0.30 0.35 0.55 0.60
Playgrounds : 13 0.30 0.35 0.60 0.65
Railroad Yard Areas 40 0.50 0.55 0.60 0.65
Undeveloped Areas
Historic Flow Analysis- 2 0.15 0.25 .20 0.30
Greenbelts, Agricultural
Pasture/Meadow 0 0.25 0.30 0.35 0.45
Forest 0 0.10 0.15 0.15 0.20
Exposed Rock 100 0.90 - 0.90 0.95 - 0.95
Offsite Flow Analysis 45 0.55 0.60 0.65 0.70
(when land use not defined)
Streeﬁs : : .
Paved 100 .0.90 0.90 0.95 0.95
“Gravel 80 0.80 0.80 0.85 0.85
Drive and Walks ' 100 0.90 0.90 0.95 0.95
Roofs 90 0.90 0.90 0.95 0.95
Lawns -0 0.25 0.30 0.35 0.45

* Hydrologic Soil Group

9/30/90
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Hydrologic Soil Group—EI Paso County Area, Colorado
(7720 Venture Street)

38° 51'53"N

38° 51'49"N
527330 527340

Map Scale: 1:559 if printed on A portrait (8.5" x 11") sheet.
Meters
N o 5 10 20 30
Feet
0 25 50 100 150
Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84

Natural Resources Web Soil Survey 8/14/2026
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Hydrologic Soil Group—EI Paso County Area, Colorado

(7720 Venture Street)

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 23, Aug 29, 2025

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

Date(s) aerial images were photographed: Jul 23, 2024—Aug 4,
2024

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.

Natural Resources
== Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/14/2026
Page 2 of 4




Hydrologic Soil Group—EI Paso County Area, Colorado

7720 Venture Street

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
10 Blendon sandy loam, 0 |B 1.3 100.0%
to 3 percent slopes
Totals for Area of Interest 1.3 100.0%

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.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

USDA

=0
|

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

8/14/2026
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado 7720 Venture Street

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 8/14/2026
== Conservation Service National Cooperative Soil Survey Page 4 of 4



Chapter 6 Hydrology

Table 6-6. Runoff Coefficientsfor Rational M ethod
(Source: UDFCD 2001)

Runoff Coefficients

Land Use or Surface Percent
Characteristics Impervious 2-year 5-year 10-year 25-year 50-year 100-year

HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D | HSG A&B | HSG C&D

Business

Commercial Areas 95 0.79 0.80 0.81 0.82 0.83 0.84 0.85 0.87 0.87 0.88 0.88 0.89

Neighborhood Areas 70 0.45 0.49 0.49 0.53 0.53 0.57 0.58 0.62 0.60 0.65 0.62 0.68
Residential

1/8 Acre or less 65 0.41 0.45 0.45 0.49 0.49 0.54 0.54 0.59 0.57 0.62 0.59 0.65

1/4 Acre 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

1/3 Acre 30 0.18 0.22 0.25 0.30 0.32 0.38 0.39 0.47 0.43 0.52 0.47 0.57

1/2 Acre 25 0.15 0.20 0.22 0.28 0.30 0.36 0.37 0.46 0.41 0.51 0.46 0.56

1Acre 20 0.12 0.17 0.20 0.26 0.27 0.34 0.35 0.44 0.40 0.50 0.44 0.55
Industrial

Light Areas 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74

Heavy Areas 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.12 0.19 0.20 0.29 0.30 0.40 0.34 0.46 0.39 0.52
Playgrounds 13 0.07 0.13 0.16 0.23 0.24 0.31 0.32 0.42 0.37 0.48 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.30 0.35 0.36 0.42 0.42 0.50 0.46 0.54 0.50 0.58

Undeveloped Areas
Historic Flow Analysis--

Greenbelts, Agriculture 0.03 0.05 0.09 0.16 0.17 0.26 0.26 0.38 031 0.45 0.36 0.51

Pasture/Meadow 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Forest 0 0.02 0.04 0.08 0.15 0.15 0.25 0.25 0.37 0.30 0.44 0.35 0.50

Exposed Rock 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96

Offsite Flow Analysis (when 5

landuse is undefined) 0.26 0.31 0.32 0.37 0.38 0.44 0.44 0.51 0.48 0.55 0.51 0.59
Streets

Paved 100 0.89 089 | loso | 0.0 0.92 0.92 0.94 0.94 0.95 095 | Jo9s] | 0.9

Gravel 80 0.57 0.60 0.59 0.63 0.63 0.66 0.66 0.70 0.68 0.72 0.70 0.74
Drive and Walks 100 0.89 0.89 0.90 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96 0.96
Roofs 90 0.71 0.73 0.73 0.75 0.75 0.77 0.78 0.80 0.80 0.82 0.81 0.83
Lawns 0 0.02 0.04 | |oos|[ o015 0.15 0.25 0.25 0.37 0.30 044 | o35 |[ o050

3.2 Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is afunction of the average
rainfall rate during the time required for water to flow from the hydraulically most remote part of the
drainage area under consideration to the design point. However, in practice, the time of concentration can
be an empirica value that resultsin reasonable and acceptable peak flow cal culations.

For urban areas, the time of concentration (t;) consists of an initia time or overland flow time (t;) plusthe
travel time (t;) in the storm sewer, paved gutter, roadside drainage ditch, or drainage channel. For non-
urban areas, the time of concentration consists of an overland flow time (t;) plus the time of travel ina
concentrated form, such asa swale or drainageway. The travel portion (t;) of the time of concentration
can be estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or drainageway.
Initial time, on the other hand, will vary with surface slope, depression storage, surface cover, antecedent
rainfal, and infiltration capacity of the soil, as well as distance of surface flow. The time of concentration
is represented by Equation 6-7 for both urban and non-urban aress.

May 2014 City of Colorado Springs 6-17
Drainage CriteriaManual, Volume 1
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Hydrology Chapter 6

t.=t +t, (Eq. 6-7)

Where:
t. = time of concentration (min)
t; = overland (initid) flow time (min)
t, = travel timein the ditch, channel, gutter, storm sewer, etc. (min)

3.21 Overland (Initial) Flow Time

The overland flow time, t;, may be cal culated using Equation 6-8.

0.395(1.1-C WL
{ =
1 S0.33
Where:

(Eq. 6-8)

overland (initial) flow time (min)

runoff coefficient for 5-year frequency (see Table 6-6)

= length of overland flow (300 ft maximum for non-urban land uses, 100 ft maximum for
urban land uses)

S = average basin slope (ft/ft)

t
Cs
L

Note that in some urban watersheds, the overland flow time may be very small because flows quickly
concentrate and channelize.

3.2.2 Trave Time

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

V=c,8,”° (Eq. 6-9)
Where:
V = velocity (ft/s)
C, = conveyance coefficient (from Table 6-7)
Sy = watercourse slope (ft/ft)
6-18 City of Colorado Springs May 2014
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Chapter 6 Hydrology

Table 6-7. Conveyance Coefficient, C,

Typeof Land Surface C,
Heavy meadow 25
Tillage/field 5
Riprap (not buried)” 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15
Paved areas and shallow paved swales 20

" For buried riprap, select C, value based on type of vegetative cover.

Thetravel timeiscalculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

Thetime of concentration (t.) is then the sum of the overland flow time (t;) and the travel time (t;) per
Equation 6-7.

3.2.3 First Design Point Time of Concentration in Urban Catchments

Using this procedure, the time of concentration at the first design point (typically the first inlet in the
system) in an urbanized catchment should not exceed the time of concentration cal culated using Equation
6-10. Thefirst design point is defined as the point where runoff first enters the storm sewer system.

L
t =——+10 Eqg. 6-10
- =180 (Eq )

Where;

t. = maximum time of concentration at the first design point in an urban watershed (min)

L = waterway length (ft)

Equation 6-10 was devel oped using the rainfall-runoff data collected in the Denver region and, in essence,
represents regional “calibration” of the Rational Method. Normally, Equation 6-10 will result in alesser
time of concentration at the first design point and will govern in an urbanized watershed. For subsequent
design points, the time of concentration is calculated by accumulating the travel times in downstream
drainageway reaches.

3.24 Minimum Time of Concentration

If the calculationsresult in at, of lessthan 10 minutes for undeveloped conditions, it is recommended that
aminimum value of 10 minutes be used. The minimum t; for urbanized areasis 5 minutes.

3.25 Post-Development Time of Concentration
As Equation 6-8 indicates, the time of concentration isafunction of the 5-year runoff coefficient for a

drainage basin. Typically, higher levels of imperviousness (higher 5-year runoff coefficients) correspond
to shorter times of concentration, and lower levels of imperviousness correspond to longer times of

May 2014 City of Colorado Springs 6-19
Drainage CriteriaManual, Volume 1



Hydrology

Chapter 6

Figure 6-5. Colorado Springs Rainfall Intensity Duration Frequency

10.0

—4—100-Year

—4=50-Year
—B-25-Year
—#=10-Year

—ir—5-Year

—-2-Year

s

Rainfall Intensity, | (in/hr)

B uem nse

. |DataSou ce:ﬁNOAéAtias I
10 | 2, Volume lIl, Regional 1,
’ -~ |Elevation=6,840ft
0.0 - .
0 5 10 15 20 25 30 35 40 45 50 55 60
Duration, D (minutes)
IDF Equations
100 = -2.52 In(D) + 12.735
lso = -2.25In(D) + 11.375
5 = -2.00 In(D) + 10.111
l0=-1.75In(D) + 8.847
ls=-1.50 In(D) + 7.583
I,=-1.19 In(D) + 6.035
Note: Vaues calculated by
equations may not precisely
duplicate values read from figure.
6-52 City of Colorado Springs May 2014
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7720 VENTURE STREET
COMPOSITE RUNOFF COEFFICIENTS

DEVELOPED CONDITIONS

JPS ENGINEERING

5-YEAR C-VALUES
TOTAL SUB-AREA 1 SUB-AREA 2 SUB-AREA 3
AREA AREA DEVELOPMENT/ AREA DEVELOPMENT/ AREA  |DEVELOPMENT WEIGHTED
BASIN (AC) (AC) COVER c (AC) COVER C (AC) COVER C C VALUE
F 1.66 0.945 ASPHALT / PAVEMENT 0.9 0.00 GRAVEL 0.59 0.72 LANDSCAPED 0.08 0512
100-YEAR C-VALUES
TOTAL SUB-AREA 1 SUB-AREA 2 SUB-AREA 3
AREA AREA DEVELOPMENT/ AREA DEVELOPMENT/ AREA  |DEVELOPMENT WEIGHTED
BASIN (AC) (AC) COVER c (AC) COVER c (AC) COVER C C VALUE
F 1.66 0.945 ASPHALT / PAVEMENT 0.96 0.00 GRAVEL 0.7 0.72 LANDSCAPED 0.35 0.547
IMPERVIOUS AREAS
TOTAL SUB-AREA 1 SUB-AREA 2 SUB-AREA 3 WEIGHTED
AREA AREA DEVELOPMENT/ PERCENT AREA DEVELOPMENT/ PERCENT AREA  |DEVELOPMENT| PERCENT | PERCENT
BASIN (AC) (AC) COVER IMPERVIOUS (AC) COVER IMPERVIOUS (AC) COVER IMPERVIOUS |MPERVIOUS
F 1.66 0.945 ASPHALT / PAVEMENT 100 0.00 GRAVEL 80 0.72 LANDSCAPED 0 56.928
RATL.7720-VENTURE-ST-0926 9/15/2026



7720 VENTURE STREET - STORAGE YARD

EXISTING CONDITION FLOWS

JPS ENGINEERING

Overland Flow Channel flow
c CHANNEL |CONVEYANCE| scs®@ TOTAL | TOTAL INTENSITY ® PEAK FLOW
BASIN DESIGN| AREA | 5-YEAR | 100-YEAR |LENGTH| SLOPE | Tco” | LENGTH |COEFFICIENT| SLOPE |[VELOCITY| Tt® Tc® Tc® 5-YR 100-YR | Q5@ Q100 ®
POINT | (AC) (FT) | (FTIFT) | (MIN) (FT) c (FT/FT) (FT/S) (MIN) | (MIN) (MIN) | (IN/HR) | (IN/HR) | (CFS) (CFS)
F F 1.66 0.080 0.350 100 0.020 14.8 275 15 0.036 2.85 1.6 16.4 16.4 3.38 5.68 0.45 3.30
DEVELOPED FLOWS
Overland Flow Channel flow
c CHANNEL |[CONVEYANCE| scs®@ TOTAL | TOTAL INTENSITY ® PEAK FLOW
BASIN DESIGN| AREA | 5-YEAR | 100-YEAR |LENGTH| SLOPE | Tco” | LENGTH |COEFFICIENT| SLOPE |[VELOCITY| Tt® Tc® Tc® 5-YR 100-YR | Q5@ Q100 ®
POINT | (AC) (FT) | (FTIFT) | (MIN) (FT) c (FT/FT) (FT/S) (MIN) | (MIN) (MIN) | (IN/HR) | (IN/HR) | (CFS) (CFS)
F F 1.66 0.512 0.547 100 0.020 8.5 275 20 0.036 3.79 1.2 9.8 9.8 417 7.00 3.54 6.35

1) OVERLAND FLOW Tco = (0.395*(1.1-RUNOFF COEFFICIENT)*(OVERLAND FLOW LENGTHA?(0.5)/(SLOPE*(0.333))
2) SCS VELOCITY = C * ((SLOPE(FT/FT)"0.5)
C =2.5 FOR HEAVY MEADOW
C =5 FOR TILLAGE/FIELD
C =7 FOR SHORT PASTURE AND LAWNS
C =10 FOR NEARLY BARE GROUND
C =15 FOR GRASSED WATERWAY
C =20 FOR PAVED AREAS AND SHALLOW PAVED SWALES
3) MANNING'S CHANNEL TRAVEL TIME = L/V (WHEN CHANNEL VELOCITY IS KNOWN)
4)Tc=Tco+ Tt
**|F TOTAL TIME OF CONCENTRATION IS LESS THAN 5 MINUTES, THEN 5 MINUTES IS USED
5) INTENSITY BASED ON I-D-F EQUATIONS IN CITY OF COLORADO SPRINGS DRAINAGE CRITERIA MANUAL
Is=-1.5*In(Tc) + 7.583
l100 = -2.52 * In(Tc) + 12.735
6) Q = CiA

RATL.7720-VENTURE-ST-0926

9/15/2026




Hydraulic Analysis Report

Project Data
Project Title: Project - 7720 Venture Street Storage Yard
Designer: JPS
Project Date: Thursday, September 10, 2026
Project Units: U.S. Customary Units

Notes:

Channel Analysis: Channel Analysis - Curb Chase F
Notes:

Input Parameters
Channel Type: Rectangular
Channel Width: 2.0000 ft
Longitudinal Slope: 0.0200 ft/ft
Manning's n:  0.0130
Depth: 0.5000 ft

Result Parameters
Flow: 7.7716 cfs
Area of Flow: 1.0000 ft*2
Wetted Perimeter: 3.0000 ft
Hydraulic Radius: 0.3333 ft
Average Velocity: 7.7716 ft/s
Top Width: 2.0000 ft
Froude Number: 1.9369
Critical Depth: 0.7769 ft
Critical Velocity: 5.0016 ft/s
Critical Slope: 0.0058 ft/ft
Critical Top Width: 2.00 ft
Calculated Max Shear Stress: 0.6240 Ib/ft"2
Calculated Avg Shear Stress: 0.4160 Ib/ft"2



Water Quality Treatment Summary Table

Total Tributary

Total Disturbed

PCM Tributary

Excluded LOD

Non-Excluded

Basin ID(s PCM ID / Exclusion
! (s) Basin Area (ac) Area (ac) Area (ac) Area (ac) LOD Area (ac) / Exclusi
F 1.66 1.22 0.24 0.98 Excluded per ECM 1.6.1.B.7
Total 1.66 1.22 0 0.24 0.98
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