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SMELKER-HCI BUILDING
LOT 2, PUMP IT BABY SUBDIVISION
DRAINAGE REPORT STATEMENTS

1. Engineer’s Statement:

The attached drainage plan and report were prepared under my direction and supervision

and are correct to the begteds owledge and belief.  Said drainage report has been

prepared according fodffieanf (Fhlished by the County for drainage reports and said
S Blan for the drainage basin. I accept responsibility

-

@r's or omissions on my part in preparing this

I, the developer, have read and will comply with all the requirements specified in this
drainage report and plan.
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Printed Name: Elliot Smith Date
Title: Project Manger
Hammers Construction, Inc., 1411 Woolsey Heights, Colorado Springs, CO 80915

3. ElPaso County 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.

APPROVED
Engineering Department
10/20/2022 2:25:27 PM
dsdnijkamp
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L. INTRODUCTION
A. Property Location and Description

Smelker Schleder LLP is planning to construct a new 9,750 square-foot commercial
building on the vacant 1-acre lot a 7920 Industry Road in El Paso County. The property
is platted as Lot 2, Pump it Baby Subdivision (El Paso County Assessor’s Parcel No.
53320-01-012), located at the southeast corner of Industry Road and Marksheftfel Road.

The site is zoned Industrial (I-3), and the property adjoins developed commercial /
industrial properties on all sides. Marksheffel Road is a fully improved arterial public
road along the west boundary of the site, and Industry Road is an improved local public
road along the south frontage of the property. A shared private access drive adjoins the
east boundary of the site, providing access to the developed mini-warehouse facility
adjoining the north boundary of the property (Lot 1, Pump it Baby Subdivision).

The lot on the east side of the shared access drive (Lot 2, Marksheffel Industrial Park) is
developed with an existing distribution / warehouse building. The lot on the south side of
Industry Road (Lot 18, Marksheffel Industrial Park) across from this site is also
developed with existing distribution / warehouse facilities.

The proposed Site Development Plan consists of a new 9,750 square-foot single-story
commercial Office / Warehouse Building with associated parking and site improvements.
Access will be provided by a driveway connection to Industry Road along the southern
boundary and a second driveway connection to the existing shared private drive along the
eastern property boundary.

The total disturbed area associated with this project is approximately 0.9 acres.
Recognizing that the land disturbance is 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).

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. The report is based on the guidelines and criteria presented in the
City of Colorado Springs and El Paso County “Drainage Criteria Manual.”

C. References

City of Colorado Springs & El Paso County “Drainage Criteria Manual, Volumes 1 and 2,”
revised May, 2014.

C:\Users\Owner\Dropbox\jpsprojects\042203. hammers-smelker\admin\drainage\Drg-Ltr-Rpt-Smelker-0522.docx 1



Colorado Engineering & Geotechnical Group, Inc., “Drainage Letter, 5920 & 5950 Industry
Road (addresses incorrectly labeled; report refers to 7920 & 7950 Industry Road), March 5,
2002.

El Paso County “Engineering Criteria Manual,” December 13, 2016.

Oliver E. Watts, “Drainage Report, Lot 16, Marksheftel Industrial Park,” March 12, 2001.
II. EXISTING AND PROPOSED DRAINAGE CONDITIONS

According to the Natural Resources Conservation Service (NRCS) Soil Survey for this
site, on-site soils are comprised of “Blendon sandy loam” soils, and these well drained

soils are classified as hydrologic soils group “B” (high infiltration rate; see Appendix A).

Subdivision Drainage Report

Drainage planning for this site was previously addressed in the “Drainage Letter, 5920 &
5950 Industry Road” by Colorado Engineering & Geotechnical Group, Inc. dated March
5, 2002, which was prepared for the “Pump it Baby Subdivision” replat of a portion of
Marksheffel Industrial Park (while the addresses are incorrectly listed, this drainage letter
refers to the subject property addressed as 7920 & 7950 Industry Road). The previously
approved Drainage Letter by Mr. Paul R. Bryant, P.E., states:
“I have reviewed the existing, approved Final Drainage Plan for the Marksheffel
Industrial Park, of which this lot is a portion (Subbasin A). This plan, authored by
Simons, Li & Associates, September 1985, calls for complete industrial
development of all portions of the subdivision, with surface drainage of all flows
(historic and developed) into the existing and improved drainage structures. The
specified improvements appear to have been completed some years ago. The
100-year flood is now fully contained within the improved drainage channel....”

The Colorado Engineering Drainage Letter further states the proposed drainage plan
“directs the runoff into a new curb-and-gutter system along a private driveway into the
existing curb and gutter system along Industry Road. This is in accordance with the
approved Final Drainage Plan.”

Existing Site Drainage Conditions

As shown on the enclosed “Existing Conditions Drainage Plan” (Figure EX1), the
majority of the existing Lot 2 site has been delineated as Basin A (0.94 acres), and
surface drainage from Basin A flows southeasterly by sheet flow to Design Point #1 at
the southeast corner of the property. The Lot 2 site is impacted by off-site drainage from
the parking area on the adjoining Lot 1. The existing gravel parking area on the south
side of the adjoining Lot 1 (delineated as Basin OA1 on Sh. EX1) sheet flows
southeasterly towards the north boundary of the subject Lot 2. Drainage from Basins
OA1 and A combines at Design Point #1, with existing peak flows calculated as Qs= 3.8
cfs and Q1o0= 9.1 cfs.
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Drainage from Design Point #1 flows easterly along the existing curb and gutter on the
north side of Industry Road to the existing concrete-lined East Fork Sand Creek
Subtributary Channel east of the property (east side of Lot 3, Marksheffel Industrial
Park).

The west edge of the site has been delineated as Basin B (0.06 acres), and surface
drainage from Basin B flows southwesterly to the existing 24” RCP culvert at Design
Point #2 at the southwest corner of the property. Existing peak flows at Design Point #2
are calculated as Qs=0.02 cfs and Qioo=0.14 cfs.

Proposed Site Drainage Conditions

As shown on the enclosed Drainage Plan (Figure D1), the developed area of this project
is limited to approximately 0.9 acres. The majority of the developed site has been
delineated as Basin A (0.83 acres), and surface drainage from Basin A will flow
southeasterly by sheet flow, drainage swales, and curb and gutter to Design Point #1 at
the southeast corner of the property. Developed flows from Basins OA1 and A will
combine at Design Point #1, with developed peak flows calculated as Qs = 6.0 cfs and
Qi00=11.6 cfs.

Developed drainage from Design Point #1 will continue to flow easterly along the
existing curb and gutter on the north side of Industry Road to the existing concrete-lined
East Fork Sand Creek Subtributary Channel east of the property. The Drainage Plan for
Marksheffel Industrial Park identified peak flows of Qs = 14.5 cfs and Q100 = 24.5 cfs for
Design Point A (original Lots 1-3 of Marksheffel Industrial Park, which include the
subject property). Industry Road provides an allowable street capacity of Qs= 14.5 cfs
and Qi00= 127.5 cfs, providing a suitable outfall for drainage from this site with adequate
capacity to convey the combined developed flows to the drainage channel.

The landscaped area along the west boundary of the site has been delineated as Basin B
(0.17 acres), and surface drainage from Basin B will flow southwesterly to the existing
24” RCP culvert at Design Point #2 at the southwest corner of the property. Developed
peak flows at Design Point #2 are calculated as Qs = 0.05 cfs and Q100=0.39 cfs,
representing a negligible flow contribution to the existing 24-inch RCP public Storm
Sewer in the southwest corner of the site. As noted on Sh. D1, a riprap apron will be
installed to dissipate flows from the proposed drainage swale at the northwest corner of
the new building, and the project will re-seed the existing ditch area for stabilization
along the west edge of the property.

The calculated impervious area of the proposed site development is 0.72 acres (72.0
percent of the overall site), which is below the presumed impervious percentage of 80
percent for light industrial areas in DCM Table 6-6. As such, the proposed development
is fully consistent with the “complete industrial development” planned for the
Marksheffel Industrial Park, with a slightly lower drainage impact based on the reduced
impervious area.
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Hydrologic calculations for the site are detailed in the attached spreadsheets (Appendix
A), and peak flows are identified on Figures EX1 and D1 (Appendix A).

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
e Minimize Impacts: The proposed site development consists of a new commercial
building on a previously platted commercial lot which has been planned for full
industrial development. This infill project will have minimal drainage impacts in
comparison to new development of an unplatted site.

Step 2: Stabilize Drainageways
e There are no drainage channels directly adjacent to this project site. The existing
drainage ditch along the west side of the property will be re-seeded for
stabilization.
e The existing East Fork Sand Creek Subtributary Channel downstream of this
property is a stable, concrete-lined channel.

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

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

IV.  FLOODPLAIN IMPACTS

Floodplain limits in vicinity of this site are delineated in the applicable Flood Insurance
Rate Map, FIRM Panel No. 08041C0543G dated December 7, 2018 (FIRM exhibit
enclosed in Appendix A), which has been revised by Letter of Map Revision (LOMR)
20-08-0548P dated June 1, 2021. This site is not impacted by the delineated 100-year
FEMA floodplain.
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V. STORMWATER DETENTION AND WATER QUALITY

No stormwater detention is required based on the previous drainage planning for this
industrial park having accounted for higher impervious areas than currently proposed.

As previously discussed, this site is excluded from water quality control measure
requirements based on the disturbed area being smaller than one acre. A future change in
I-3 Industrial zoning special or allowed use type may result in future water quality
facilities or permanent control measures being required.

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.

VII. SUMMARY

The developed drainage patterns associated with the proposed Smelker-HCI Building at
7920 Industry Road (Lot 2, Pump it Baby Subdivision) will remain consistent with the
established drainage conditions for this subdivision. The existing stormwater outfalls are
functioning properly, including the drainage ditch and 24 RCP public storm sewer along
the west boundary of the site and the existing street and drainage system along Industry
Road flowing east to the East Fork Sand Creek Subtributary 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.

C:\Users\Owner\Dropbox\jpsprojects\042203. hammers-smelker\admin\drainage\Drg-Ltr-Rpt-Smelker-0522.docx 5



APPENDIX A

DRAINAGE CALCULATIONS & FIGURES



N .S S o8€

N.¥S .S o8€

¥ Jo | abed
2coe/elL/s

M.ZS 0P o0T

g
5
g
=

AaAIng |10S aAljeladoo) [euoneN 8JIAI3S UOHBAISSUOD e
AaMINg [10S 9o $92In0saYy |einjeN  vASN
8SOM NET SUOZ WLN :S003BP3  H8SDM :SSHRUIPIO0D JBLLIOD  J0JRRIA GO suompafoud dejy
(04} 08 or (4 0
o3 (04 oL S 0 N B
SIRBIN® N
93Us (,G°8 X, TT) adeospue v uo pajuud Ji /41T :9[eds dep 2
)]
=
019/25 009/25 065225 085225 04525 095/25 095/25 0v5.2S
N .25 ZS o8€
T i o N e’ ——
~ '391eds siu3 3 plieA 3d Jou Aew de [10S
e _.l
N.¥S ZS o8E

m
A&_m@__oswv m
opelojo) ‘ealy AlUno) osed |3—dnols) [10S 2160j0IpAH =



¥ Jo Z obed
2202/61/G

Aaning |10S aAneladoo) jeuoneN
AaAIng |10S gapA

991A19G UOIJBAIISUOD
$921N0SaY [einjeN

|——==

vas

‘Juapine aq Aew salepunog jiun dew jo Bumiys

Joujw awos ‘nsai e sy ‘sdew asay} uo pake|dsip Aiabew
punoibyoeq ay} wouy siayip Ajlgeqoid paziibip pue pa|idwod
aJam saul| [10S ay} yaiym uo dew aseq Jayjo Jo ojoydoypo ay|

810z ‘€C
des—g10zZ ‘61 Bny :paydesbojoyd aiem sabeuw jeuse (s)aleq

18b.e| 10 000°0S: 1L
so|eos dew Joj (smoje aoeds se) pajage| aJe sjun dew [10S

‘ejeq eauy Aoning
:ealy AaAng |10S

1202 ‘L€ Bny ‘6 UoISIOA
opelojo) ‘ealy Ajuno) osed |3

‘MOJaq pajsl| (S)alep UOISIOA ay) JO
se ejep paied SOUN-YASN 8y} Woy pajesausb sijonpoud siyL

‘palinbal aJe BaJe 10 9oUB)SIp JO SUOIe|ND|eD d)eindoe

alow JI pasn aqg p|noys ‘uoioafoid o1uod eale-jenbas siaq|y

2y} se yons ‘eale saniasald jey) uonosfoid v “eale pue aouelsip
suolsIp 1ng adeys pue uonoalip santasald yoiym ‘uonosfosd
J0}ROIBIN g9/ BU} UO paseq ale AaAINg |I0S gapA Y} woly sdey

(298€:9Sd3) J0jedso gOM  Wa)sAg 8jeulpioo)
TdN AsAng [10S gapA
90IAIBS UOIBAISSUOY)) S82IN0SaY |ednjeN :depy Jo 89in0S

‘sjuswainseaw
deuw Joj }199ys dew yoea uo 9|eas Jeq ay} uo Aja1 ases|d

‘8|e0S
pa|iejep alow e Je UMOYS Usaq dABY P|noo jey) s|ios Buiseljuod
JO seale ||ews 8y} Moys jou op sdew ay] ‘jusweoeld aul|

[1os jo Aoeunooe pue Buiddew jo |iejep 8y} jo Buipuejsiepunsiw
asneo ueo Buiddew jo 8|eos 8y} puokeq sdew Jo Juswabiejug

"9]B0S SIy} e pijeA aq jou Aew depy |10S Buiutep

‘000've:L
1e paddew ajem |QV JNoA asudwod jey) skeAins |10s 8y

NOILVINYOZNI dVIN

ag H
g |

av @
vy O

sjulod Buney 1o

a|ge|leAe jou Jo pajes joN  #

q =
(/oI
o) o
alg -
g e
an e
Aydeibojoyd [euey gl . _._‘.__
punouibyoeg sour] Buney J108
Speoy [ed07] siqejiere jou Jo pajesioN  []
speoy Jole|\ q _H_
senoy SN S
sAemybiH ajeisialu| P 5 _H_
=N — S
uoneyodsuel)
a [
sleue) pue sweals
sainjeay Jajep av [
a|ge|leAe Jou 1o pajel JoN O v [
o suobAjod Buyey |10
N s|los
aw (10V) 1s8181U] Jo BBIY
o @ (10v) 152183 Jo EOIY

opeJojo)

(ens Jo¥joWS)
‘ealy Ajuno) osed |3—dnolo) j10S 2160j0ipAH




Hydrologic Soil Group—EI Paso County Area, Colorado

Smelker Site

Hydrologic Soil Group

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

10

Blendon sandy loam, 0 |B 0.9
to 3 percent slopes

100.0%

Totals for Area of Interest 0.9

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 Web Soil Survey
Conservation Service National Cooperative Soil Survey

5/19/2022
Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado Smelker Site

Tie-break Rule: Higher

UsDA  Natural Resources Web Soil Survey 5/19/2022
== 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 0.31 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 08 | [o90 || 0.90 0.92 0.92 0.94 0.94 0.95 0.95 0.96

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 |[008]] o015 0.15 0.25 0.25 0.37 0.30 0.44 0.50

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



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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Project:
Inlet ID:

Version 4.05 Released March 2017

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Industry Road - Urban Local Street Capacity

|—Toack Tcrown

T, Tuax

Seack
—

Heurs

a

Gutter Geometry (Enter data in the blue cells

Maximum Allowable Width for Spread Behind Curb

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

Height of Curb at Gutter Flow Line

Distance from Curb Face to Street Crown

Gutter Width

Street Transverse Slope

Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft)

Street Longitudinal Slope - Enter 0 for sump condition

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

Max. Allowable Spread for Minor & Major Storm
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm
Allow Flow Depth at Street Crown (leave blank for no)

MINOR STORM Allowable Capacity is based on Depth Criterion
MAJOR STORM Allowable Capacity is based on Depth Criterion

Teack = 10.0 ft
Seack = 0.020 fi/ft
Neack = 0.020
Heurs = 6.00 inches
Terown = 22.0 ft
W= 2.00 ft
Sx = 0.020 fi/ft
Sw = 0.083 ft/ft
So= 0.011 fi/ft
NsTREET = 0.016
Minor Storm Major Storm
Thaax =| 22.0 | 22.0 ¢t
duax = 6.0 | 12.0 |inches
r v check = yes
Minor Storm Major Storm
Qutow =| 14.5 | 127.5 |cfs

Minor storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'
Major storm max. allowable capacity GOOD - greater than the design flow given on sheet 'Inlet Management'

UD-Inlet_v4.05-Industry-Rd-Street-Capacity, Street Capacity

6/2/2022, 12:12 PM



National Flood Hazard Layer FIRMette
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Legend
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HAZARD AREAS Regulatory Floodway

SEE FIS REPORT FOR DETAILED LEGEND AND INDEX MAP FOR FIRM PANEL LAYOUT

Without Base Flood Elevation (BFE)
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of 1% annual chance flood with average

depth less than one foot or with drainage
areas of less than one square mile Zone x

- Future Conditions 1% Annual
Chance Flood Hazard zone x

Area with Reduced Flood Risk due to
'y .

OTHER AREAS OF Levee. See Notes. Zone X
FLOOD HAZARD 'Il Area with Flood Risk due to Levee zone D
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OTHER AREAS Area of Undetermined Flood Hazard zone D

GENERAL | = = = = Channel, Culvert, or Storm Sewer
STRUCTURES 1111111 Levee, Dike, or Floodwall

Cross Sections with 1% Annual Chance
—17.5 Water Surface Elevation
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~w 513 Base Flood Elevation Line (BFE)
————— Limit of Study
Jurisdiction Boundary
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digital flood maps if it is not void as described below.
The basemap shown complies with FEMA's basemap
accuracy standards

The flood hazard information is derived directly from the
authoritative NFHL web services provided by FEMA. This map
was exported on 6/2/2022 at 1:24 PM and does not

reflect changes or amendments subsequent to this date and
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become superseded by new data over time.
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regulatory purposes.
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