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Update drainage letter to
@ include a table of contents,
engineer's statement, owner's
statement, and El Paso County
statement. See attachment to

the left of this comment for
statements that should be

Executive Summary included in report.

Jesik Consulting (JESIK) has completed a Drainage Report for an approximate 15.23-acre property
located in Black Forest, El Paso County, Colorado. The property will be divided into 3 parcels,
each approximately 5 acres. The parcels will be used as single-family residences.

There will be minimal impact from the proposed development and no storm water improvements
are proposed in this report.

1.0 Subdivision Description

The project is in the Black Forest northeast of Colorado Springs in El Paso County, Colorado.
Surrounding developments are Tall Pines Estates, and Stagecoach Spring Estates. The El Paso
County schedule number for the property is 6133000043. The parcel is heavily forested with one
single-family home. The proposed subdivision will divide the property into three, approximate 5-
acre parcels which will be used for single-family homes.

1.1 Location

The project address is 2727 Evergreen Road, Colorado Springs, El Paso County, Colorado. An
unnamed tributary to Smith Creek is adjacent to the north east corners of the property. The tributary
drains the surrounding area northwesterly into Smith Creek.

Local streets north of the site are Fools Gold Lane, Evergreen Road, and Park Avenue. Roller
Coaster Road is about 1,350 feet west of the property. The project location is Section 33, Township
11, Range 66, NE Quarter Section. Refer to Figure 1 below for the vicinity map.


lpackman
Text Box
Update drainage letter to include a table of contents, engineer's statement, owner's statement, and El Paso County statement. See attachment to the left of this comment for statements that should be included in report.
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Design 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 any negligent acts, errors or omissions on my part in preparing this report.



_______________________________________           	_______________

[Name, P.E. #________ ]	Date





Owner/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, Title]	Date

[Business Name]

[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:



[bookmark: _GoBack]
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Figure 1-Vicinity Map
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Transportation Datasét; USGS Global Ecosystems; U.S. Census Bureau TIGER/Line data; USFS Road Data; Natural
Earth Dataf;‘:U.S. Department of State Humanitarian Information-Unit; and NQAA National Centers for
Environmental Information, U.S. Coastal Relief Model. Data refreshed October 2018;, USGS TNM — National

> Hydrography Dataset. Data Refréshed January, 2019.
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1.2 Description

The Studer subdivision project will subdivide El Paso County, schedule no. 6133000043 into
approximately 3, 5-acre parcels. There is a current home on the property in the northeast corner.
The area of the Studer Subdivision is approximately 15.23-acres. The ground cover is trees,
grasses, and shrubs. The ground elevation within the site ranges from approximately 7,428 above
sea level on the east side of the site down to approximately 7,388 at the western property boundary.
Generally surface water runs northeasterly into a tributary to Smith Creek then northwesterly into
Smith Creek. The average grade ranges from 32 percent for side slopes and 13 percent for ridges
and valleys.

1.3 Soils

A Natural Resources Conservation Service (NRCS) soils map is attached as Appendix A to this
report. The map indicates the soil as Type “B” soil (moderate infiltration rate) for the entire site.
Soils on-site are “Type 41: Kettle gravelly loamy sand with 8 to 40 percent slopes”.



1.4 Climate

Black Forest averages 21 inches of rain per year, and an average of 40 inches of snow, per year.
There is an average of 251 sunny days each year with an average summer high of 81 degrees and
the winter low is around 13 degrees.

1.5 Site Impacts

Update the narrative to state the FIRM panel no.
An additional 2 single-family hoand effective date: division.
Increases in runoff will be minima pervious
area. Runoff will sheet flow across heavily torested and vggetated ground betore leaving the
property. There will be minimal off-site impacts.

1.6 Update Major Basin
Description by noting
The -Whether.ornot, Smith | 3 100-year floodplain. The National Flood Hazard Insurance map
for thCreek has a drainage g of this report.
basin planning study
2.0 (DBPS) and whether
or not the study

Gene ldentifies public northeast Yo a tributary to Smith Creek, then northwest into Smith

Cree improvem_er_n._c, within . yreq in a sou westerly direction and empties into Monument Creek
roor.in the vieinity of the

vest of the pipperty. Update section to explain how
property. \ drainage basin areas were
2.1 Major Basin Descriptions determined. Also include a
description of any offsite flows
The site drains northeast into a tributary to Smith Creek. Smi|that travel through property.
Monument Creek. The Smith Creek tributary is developed with single tamily homes on lots larger
than an acre. The tributary will drain into Smith Creek approximately 950 feet from the project
site, and Smith Creek will drain into Monument Creek approximately 4.2 miles from the project
site.

2.2 Min asin Desjcriptions

Surface water from thd site sheet flows northeasterly across about 30% slopes into the Smith
Creek tributary. Tributhry slopes average 13 percent.
Revise title to sub-basin description.

Provide two sub-section. One for the historic condition

and the other for the developed condition. @ss than 100 acres, therefore, the Rational

he peak flows Presentation of existing and

The intent is to describe each sub-basin (on-site & ate flow rates entering and exiting the

off-site) that are delineated in the associated historic and ns. The calculat}ons were based om the
developed condition drainage map. See example below / ' T

|

)

Basin CC-14 (Q; = 0.4 cfs Qs = 2 cfs, Qi = 8 cfs) represents sheet flow from the rear portion of two ‘,, Ins s —

2z Y_J \

future residential lots. The majority of this area is not anticipated to be developed, therefore not

significantly changing the drainage conditions from the pre-development condition. Also, given the lot size, we !/ 4 A

I
|
PROPERTY BOUNDAR'

no water quality is required. 773 A

P /" | FUTURE cULVERT ‘ \
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lpackman
Callout
Update section to explain how drainage basin areas were determined. Also include a description of any offsite flows that travel through property.

dsdlaforce
Callout
Update the narrative to state the FIRM panel no. and effective date.


dsdlaforce
Callout
Update Major Basin Description by noting whether or not Smith Creek has a drainage basin planning study (DBPS) and whether or not the study identifies public improvements within or in the vicinity of the property.

dsdlaforce
Callout
Revise title to sub-basin description. 

Provide two sub-section.  One for the historic condition and the other for the developed condition.

The intent is to describe each sub-basin (on-site & off-site) that are delineated in the associated historic and developed condition drainage map.  See example below

dsdlaforce
Re: Callout
Delete.  See what I wrote.

dsdlaforce
Image

dsdlaforce
Image


Hydraulic criteria may change based Remove the 2yr.

on the offsite subbasin impacting the _
Notice: County

property
adopted chapter 6 of

e Design storm (minor) 2-year /_ the City D_CM and it
e Design storm (minor) 10-year only requires a 5-yr
e Design storm (major) 100-year d§5|gn storm for the
¢ Rainfall intensities El Paso County I-D-F C I UEL SEL

e Hydraulic Soil Type B

C2 C10 C100

¢ Runoff Coefficients-Undeveloped
o Roof, Gravel (packed), 15.23-acres 0.03 0.17 0.36

¢ Runoff Coefficients-Developed

Elaborate on the runoff coefficient by describing the 0.12 0.27 0.44

assumptions made to generate in determining the Basin 1 at 3.18cfs, Basin 2 at 1.48¢¥s, and

c-value. losed in A dix B

Example: The developed condition values appear to e enciosed In Appendix B.

be values for 1 ac residential. However plat indicates Update section to clarify what

5 ac lots. Values are conservative, explain why. these runoff coefficients are in
reference to per City DCM Vol.1
table 6-6.

be Manual,” October 31, 2108

T =4

El Paso County “Engineering Criteria Manual.” October 31, 2018

g Add the Smith Creek DBPS ry 16,2018

USDA Natural Resources Conservation Service, “Custom Soil Resource Report for El Paso
County Area,” January 16, 2019

Update Drainage Letter to include
all latest EPC reference manuals.

5.0 CONCLUSION

The proposed development will have minimal storm water impacts to adjacent properties. The
increased flow as seen in the rational method calculations sheet in Appendix B for the 100-year
storm for Basin 1 is 3.18 cfs, Basin 2 is 1.48 cfs, and Basin 3 is 0.40 cfs. The increased flows
from 2 single-family homes and driveways will not affect the surrounding areas. Water will sheet
flow across vegetated and forested ground before leaving each of the new parcels.

Update drainage letter to include a description on
drainage fee calculation. Parcels are situated in
Smith Creek drainage basin which is part of a
Drainage Basin Planning Study and has fees
based on impervious acre. Make sure to use
=J21 Drainage Basin Fees. Per ECM Appendix
.3.10.2a Fee Reductions for Low Density Lots,
applicant may qualify for drainage fee reductions.

Please include a section that talks about
the Four Step Process per ECM
Appendix 1.7.2.A, describing how this
project addresses this criteria.



lpackman
Text Box
Update drainage letter to include a description on drainage fee calculation. Parcels are situated in Smith Creek drainage basin which is part of a Drainage Basin Planning Study and has fees based on impervious acre. Make sure to use 2021 Drainage Basin Fees. Per ECM Appendix L.3.10.2a Fee Reductions for Low Density Lots, applicant may qualify for drainage fee reductions.

lpackman
Text Box
Please include a section that talks about the Four Step Process per ECM Appendix I.7.2.A, describing how this project addresses this criteria.

lpackman
Text Box
Update Drainage Letter to include all latest EPC reference manuals.

lpackman
Callout
Update section to clarify what these runoff coefficients are in reference to per City DCM Vol.1 table 6-6. 

dsdlaforce
Text Box
Hydraulic criteria may change based on the offsite subbasin impacting the property

dsdlaforce
Callout
Remove the 2yr.

Notice:  County adopted chapter 6 of the City DCM and it only requires a 5-yr design storm for the minor event.

dsdlaforce
Text Box
Elaborate on the runoff coefficient by describing the assumptions made to generate in determining the c-value.
Example:  The developed condition values appear to be values for 1 ac residential.  However plat indicates 5 ac lots.  Values are conservative, explain why.

dsdlaforce
Text Box
Add the Smith Creek DBPS

dsdlaforce
Re: Text Box
Update comment to inform them of the fee reduction for low density lots and include the relevant ECM section in your comment


Add a section regarding drainage facility design.

1. Discuss the existing and proposed hydrologic condition entering and existing the
subdivision. County criteria DCM 2.5.2 is to provide detention storage so new
development release rate will not exceed the historic runoff rate or capacity of downstream
facilities. What is the increase in runoff? If the design engineer does not recommend
permanent detention facility, explain why.

2. Discuss water quality requirements. Provide a narrative for why this subdivision does not
require a permanent water quality facility and reference the specific section of the ECM.
See ECM Appendix | Section I.7.1.B.5.

3. Discuss any site constraints in the site. The drainage map shows a drainageway
bisecting Lot 1 with 19.14 cfs. Driveway crossing is likely required to access lots 2 and 3.
Provide hydraulic analysis and recommendation for the culvert to be used. The access
easement to lots 2 and 3 are along the eastern property line therefore check to make sure
the culvert does not result in backwater effect that may impact the upstream property.

APPENDIX A
CURRENT CONDITIONS



dsdlaforce
Text Box
Add a section regarding drainage facility design.

1. Discuss the existing and proposed hydrologic condition entering and existing the subdivision.    County criteria DCM 2.5.2 is to provide detention storage so new development release rate will not exceed the historic runoff rate or capacity of downstream facilities.  What is the increase in runoff?  If the design engineer does not recommend permanent detention facility, explain why.

2. Discuss water quality requirements.  Provide a narrative for why this subdivision does not require a permanent water quality facility and reference the specific section of the ECM.
See ECM Appendix I Section I.7.1.B.5.

3.  Discuss any site constraints in the site.  The drainage map shows a drainageway bisecting Lot 1 with 19.14 cfs.  Driveway crossing is likely required to access lots 2 and 3.  Provide hydraulic analysis and recommendation for the culvert to be used. The access easement to lots 2 and 3 are along the eastern property line therefore check to make sure the culvert does not result in backwater effect that may impact the upstream property.
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Hydrologic Soil Group—El Paso County Area, Colorado

(Studer)

Not rated or not available

Soil Rating Points

A
AD
B
B/D

Area of Interest (AOI) [m] c
Area of Interest (AOI) o co
Soils o )
Soil Rating Polygons

_H_ A [m] Not rated or not available
_H_ AD Water Features
0o Streams and Canals
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Transportation
@ so portaten
Fare Rails
_H_ c — Interstate Highways
[ s USRoutes
_H_ N Major Roads
D Not rated or not available Local Roads
Soil Rating Lines Background
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MAP INFORMATION

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

Waming: Seoil 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
confrasting 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 distoris
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 preduct is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: El Paso County Area, Colorade
Survey Area Data: Version 16, Sep 10, 2018

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

Date(s) aerial images were photographed: Jul 4, 2010—Oct 15,
2017

The orthopheto 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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Hydrolegic Soil Group—EI Paso County Area, Colorado

Studer

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI
41 Kettle gravelly loamy B 122 100.0%
sand, 8 to 40 percent
slopes
Totals for Area of Interest 12.2 100.0%
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

Usba  Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

1112019
Page 3 of 4



Hydrolegic Soil Group—EIl Paso County Area, Colorado Studer
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
uspa  Natural Resources Web Soil Survey 111172019
Conservation Service National Cooperative Soil Survey Page 4 of 4
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lpackman
Text Box
Please revise report to place drainage map at the end of drainage letter.

lpackman
Text Box
Update report and plat drawing to provide drainage easements for channel. Please refer to ECM section 3.3.3.K and figure 4a of the geotech report for minimum setback recommendations when delineating the drainage easement.

lpackman
Text Box
Update drainage map to show sub basins for onsite and offsite flows.

lpackman
Text Box
Update report to include a drainage map of the proposed conditions.


APPENDIX B
HYDROLOGIC CALCULATIONS
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Table 6-6 Coefficients for Rational Method

(Source: UDFCD 2001)

Land Use or Surface Percent Runoff Coefficients
Characteristics Impervious 2-year 10-year 100-year
|
highlight the coefficient used for the HSG | HSG
developed condition AR &b
Business
Commercial Areas 95 0.79 0.80 0.83 0.84 0.88 0.89
Neighborhood Areas 70 0.45 0.49 0.53 0.57 0.62 0.68
Residential \
1/2 Acre or less 65 0.41 O)Q 0.49 0.54 0.59 0.65
1/4 Acre 40 0.23 0.28\ 0.36 0.42 0.50 0.58
1/3 Acre 30 0.18 0.22 0.32 0.38 0.47 0.57
1/2 Acre 25 0.15 0.20 \|0.3O 0.36 0.46 0.56
1 Acre 20 0.12 0.17 1027 0.34 0.44 0.55
Industrial
Licht Areas 80 0.57 0.60 0.63 0.66 0.70 0.74
Heavy Areas 90 0.71 0.73 0.75 0.77 0.81 0.83
Parks and Cemeteries 7 0.05 0.09 0.20 0.29 0.39 0.52
Playgrounds 13 0.07 0.13 0.24 0.31 0.41 0.54
Railroad Yard Areas 40 0.23 0.28 0.36 0.42 0.50 0.58
Undeveloped Areas
Historic Flow Analysis-
Greenbelts, Agriculture 2 0.03 0.05 | 0.17 0.26 0.36 0.51
Pasture/Meadow 0 0.02 0.04 0.15 0.25 0.35 0.50
Forest 0 0.02 0.04 0.15 0.25 0.35 0.50
Exposed Rock 100 0.89 0.89 0.92 0.92 0.96 0.96
Offsite Flow Analysis (when
land use is undefined) 45 0.26 031 | 038 0.44 0.51 0.59

Streets

13



dsdlaforce
Callout
highlight the coefficient used for the developed condition


Paved 100 0.89 0.89 | 0.92 0.92 0.96 0.96
Gravel 80 0.57 0.60 |  0.63 0.66 0.70 0.74
Drive and Walks 100 0.89 0.89 | 0.92 0.92 0.96 0.96
Roofs 90 0.71 073 | 075 0.77 0.81 0.83
Lawns 0 0.02 0.04 | 0.5 0.25 0.35 0.50

City of Colorado Springs
Drainage Criteria Manual, Volume 1

3.2. - Time of Concentration

One of the basic assumptions underlying the Rational Method is that runoff is a function 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 empirical value that results in reasonable and acceptable
peak flow calculations.

For urban areas, the time of concentration (t ¢ ) consists of an initial time or overland flow time
(ti) plus the 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 in a concentrated form, such as a 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 rainfall, 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 areas.

te=titty (Eq. 6-7)
Where:

t . = time of concentration (min)

t i= overland (initial) flow time (min)

t (= travel time in the ditch, channel, gutter, storm sewer, etc. (min) ;0h5; 3.2.1.\Overland
(Initial)

Flow Time
The overland flow time, t i, may be calculated using Equation 6-8.

0.395(1.1-C_ WL
li = (SO.33 5)\/_ (Eq 6-8)

Where:

t i= overland (initial) flow time (min)

14



C 5= 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)

S = 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. ;0h5; 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, 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 v S wo'5 (Eq. 6‘9)

Where:
V = velocity (ft/s)
C y= conveyance coefficient (from Table 6-7)
w = watercourse slope (ft/ft)
Table 6-7. Conveyance Coefficient, Cy

Type of Land Surface Cv
Heavy meadow 2.5
Tillage/field 5
Riprap (not buried) * 6.5
Short pasture and lawns 7
Nearly bare ground 10
Grassed waterway 15

15



Paved areas and shallow paved

20
swales

*For buried riprap, select Cv value on type or vegetative cover.

The travel time is calculated by dividing the flow distance (in feet) by the velocity calculated using
Equation 6-9 and converting units to minutes.

The time of concentration (t.) is then the sum of the overland flow time (t.) and the travel time (t.)
per Equation 6-7.;0h5; 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 calculated using
Equation 6-10. The first design point is defined as the point where runoff first enters the storm sewer
system.

t.=L/180+10 (Eq. 6-10)
Where:

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

L = waterway length (ft)

Equation 6-10 was developed using the rainfall-runoff data collected in the Denver region and
represents regional "calibration" of the Rational Method. Normally, Equation 6-10 will result in a
lesser 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.

Peak Flows
5-year (cfs) 10-year (cfs) 100-year (cfs)
Basin 1 1.85 4.26 15.66
Basin 1-Developed 4.11 6.76 19.14
Change in flow 2.26 2.50 3.48
Basin 2 1.86 4.28 15.75
Basin 2-Developed 4.13 6.80 19.25
Change in flow 2.27 2.52 3.50
Basin 3 1.20 2.78 10.21

16



Basin 3-Developed

2.68

441

12.48

Change in flow

1.48

1.63

2.27
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National Flood Hazard Layer FIRMette ¥ FEMA Legend
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legend, scale bar, map creation date, community identifiers,

= FIRM panel number, and FIRM effective date. Map images for

MLV LZ2v b0

USES T (Heifens) Mep: Criteinegeny. Dele weicshed O

Feet k_ O OOO 820 unmapped and unmodemized areas cannot be used for
0 250 500 1,000 1,500 2,000 regulatory purposes.
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thod Calculations

Calculation of Peak Runoi

Designer: Jared J Perea
Company: Jesk Consulting

Version 2.00 feleased May 2017

8.
727 Evergreen Road

o = 03950LL-Co) L

a7
s

Computedt, =t +t;

Emintmum™=

Coninimum =

H
u

L

Ly

Regional t. = (26 - 17i) +

3 |

I Selected ¢,

- == _ =
Location: 2 "7 B0KS, 60V 60(14i + 9
Runoft Costiicient, C Overiand (infial] Flow Time Channel
NRCS
Subcafchment | Area Hydrologic Percant levation | DIS Elevation | Overland Overland | Channelized | /s Elevation | D/ Elevation
Name (ac] Imparviousness Syr 10-yr | 25yr | S0-yr | 1007 FIdly Len| [) Flow Slope | Flow Time | Flow Leng!
soll Groy " tn ! "
P Li(rt) (Ogtional) (Optionai) S, (rtirt) t.(min) Le(mt) (Optional) (Optional)
501 | 001 | o007 26 | o | o4 | of )
Basin 1 530 3 2 500.00 ‘ 7.200 000
= 003 | oo | oir | o2 | o031 | o3 a6s
007 | 005 | 015 32 | 039 | 048 | O 267
14 1. v
Basin1-0ev | 530 3 EXEE ETF I SR X I T LT 500.00 « 7.200 2 000
601 | 001 | 007 26 | 034 | 04: | 0% %
Basin 2 590 3 20 400,00 1600 000
e 003 | o009 | oir | o026 | 031 1 583
007 | 005 | 015 32 | 039 | 048 | O 696
Basin 2.0 590 [ 120 40000 1600 000
s 01z 035 | 040 | oas ) 609
001 | 001 | 007 | 026 | 034 | 045 | O 850
| 4 1
Basin3 00 3 20 (O S 20 S B 391,00 \ 000 s 0.00
007 | 009 | 015 | 032 | 038 | 045 | O 753
Basin3-Dev | 4.00 B 120 DT ez (e e awa wr aa] 391.00 ‘ 1.000 - 0.00
\ J
A ¢ 4\
ff using Rational Method "
- = b from 0
(‘)‘E’ an) . 291 S-yr 10-yr 25yt SO0yr  100yr  500-yr
non-urban) 1-hour raintall depth, P1 (In) =[__0.83 1.00 133 169 199 31
. R a ¢ 5 ~ a
MAX{Cyipimue - Mn(Computed t. , Regional t,)) Ralnfall Intensity Equation 50 | 1000 | o7es | M= mone Qlefs) = ClA
izad (Travel) Flow Tima Time of Concentration Rainfall Intenzity, 1 (iIn/nr) Paak Flow, G (cf8)
NRCS
Flow Siope | Conveyance |Flow Velocity| Fiow Time C:‘"“:“I"::“ Rt:m:;l 5.::"::;;’ 29t | syr | 10yr | 25yr | soyr | 100yr | sooyr | 2yr | syr | toyr | 25y | soyr | 100yr | sooyr
s, (irt) FactorK | Vi(ftsec) | ti(min)
= o o oo o1 o 10.00 23 95 | 360 | 457 38 5 | 6w 10 8 3 | 634 | 966 2 )
65 a4 53 73 | 600 07 116 a7 85 | a26 | s2r | 1162 | 1568 XE}
o o P o0 7 Tron 10.00 2 457 8 50 () £ 53 | 786 | 1127 56 T
12 a1 53 500 116 5 1t 76 | 1114 | taee 3429
Y0 = . oo % o 10.00 2 a57 850 21 55 | 7.06 7 2723
53 608 65 | 350 542 0.08 56 | 428 | 832 ] 3231
Y o s o0 86 Tron 10.00 2 5 457 50 48 | 327 | 875 55 2507
08 65 | 350 542 0.08 13 i 1120 07 | 1625 | 3449 |
50 10.00 2 5 Ta7 0 1 05 | 478 | 730 088 | 1846
1 A 1 6
o0 o oo oo 759 . 703 253 | 535 | 408 | s1s | 611 | 708 | ves | 0% | 120 | 278 | 540 | 758 | 1021 | 2085
7o 10.00 223 | 295 | 360 | 457 | 538 | 625 | Beo | 063 | 101 | 221 | 595 | 851 | 1204 | 1971
1000 o 100 0.0 703 2% 253 | 535 | 408 | sis | &1 | 7oa | oes | 122 | 2es | a4a1 | 726 | o7r | 1248 | 223
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