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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. | accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in
preparing this report.

Colleen Monahan, P.E., LEED AP Date
State of Colorado No. 56067

For and on behalf of HR Green Development, LLC

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.

By:

Authorized Signature Date
Address:  Meadowlake Developments, LLC
PO Box 1385
Colorado Springs, CO 80901

El Paso County Statement

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.

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

Conditions:
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|. General Purpose, Location and Description
a. Purpose

The purpose of the Preliminary Drainage Report (PDR) for Meadow Lake Industrial Phase 1 is to describe the
onsite and offsite drainage patterns, size drainage infrastructure to safely capture and convey developed
runoff to water quality and detention facilities, and to safely route detained stormwater to adequate outfalls.

b. General Location

Meadow Lake Industrial is 254 acres of undeveloped land. Meadow Lake Industrial Phase 1, referred to as
‘the site’ herein, is a 51.3-acre portion of the overall 254 acres that is zoned for Industrial and will be
developed as an industrial subdivision. The remaining area will be undeveloped.

The site lies within a part of the east half of Section 9, Township 13 South, Range 64 West of the 6" P.M., El
Paso County, Colorado. The site is bound to the north and west by undeveloped unplatted land, to the east by
Curtis Road, and to the south by Falcon Highway. There are A vicinity map is presented in Appendix A.

c. Description of Property

The property is currently undeveloped and unplatted. Meadow Lake Industrial Phase 1 will plat 27 industrial
lots and two drainage tracts on approximately 51.3 acres. The site is generally bisected by a ridge that directs
stormwater east towards Curtis Road and west towards an unnamed tributary. The unnamed tributary runs
north-south through the site, however; all development will occur east of the tributary.

The site is part of two major drainage basins: Haegler Ranch Basin and Solberg Ranch Basin. The basins are
depicted on the drainage maps in Appendix E.

There are no existing utilities and no known irrigation facilities on the site. Onsite vegetation consists primarily
of native grasses and weeds. The topography is gently sloping with 2-4% grades. Per a NRCS web soil
survey, the site’s soil is comprised of Type A soils: Blakeland loamy sand, Truckton loamy sand and
Columbine gravelly sandy loam, Type B soil Stapleton sandy loam, and Type D soil Fluvaguentic Haplaquolls.
A NRCS soil survey is presented in Appendix A.

d. Floodplain Statement

Based on FEMA FIRM 08041C0558G & 08041C0566G, revised December 7, 2018, there are no floodplains
(Zone A or Zone X) within the Phase 1 boundary. Zone A areas determined to be within the 1.0% annual
chance flood but do not have base flood elevations established. Zone X are areas determined to be outside
the 0.2% annual chance flood. The FIRM is presented in Appendix A.

II. Drainage Design Criteria
a. Drainage Criteria

Hydrologic data and calculations were performed using the El Paso County Drainage Criteria Manual Volume
1 & 2 (EPCDCM), with current revisions.

Onsite drainage improvements are designed for the 5-year storm (minor event) and 100-year storm (major
event) using rainfall values from CCSDCM Table 6-2. Runoff was calculated per CCSDCM Section 6.3.0 -
Rational Method. Full spectrum pond design was completed using the latest version of Mile High Flood
District’'s (MHFD) UD-Detention per CCSDCM Section 13.3.2.1. The detention pond allowable release rate
will be limited to less than historic rates.
Page | 3
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Table 6-2: Rainfall Depths for El Paso County
Return Period (yr) 5 100
1-hr Rainfall Depth (in) 1.50 | 2.52

Inlets were sized per the methods described in EPCDCM Section Il Chapter 7 — Street Drainage and Storm
Water Inlets. Storm sewer was sized per the methods described in EPCDCM Section 11l Chapter 8 — Storm
Drains and Appurtenances.

l1l. Drainage Basins and Subbasins

a. Major Basin Descriptions

The site is part of two major drainage basins: Haegler Ranch Basin and Solberg Ranch Basin. The basins are
depicted on the drainage maps in Appendix E. Of the 51.3 acres of Meadow Lake Industrial Phase 1,
approximately 8.75 acres of the north part of the site drains to an existing roadside swale in Curtis Road that
then travels northerly as part of Haegler Ranch Basin, ultimately draining to Chico Creek. The remainder of
the south side of site, 42.55 acres, lies within Solberg Ranch Drainage Basin and drains to the unnamed
tributary on the site to a culvert on the north side of Falcon Highway to under Falcon Highway and ultimately
to Chico Creek.

The Haegler Ranch drainage basin was studied in the “Haegler Ranch Basin Drainage Basin Planning Study”
in May 2009. The Solberg Ranch Basin does not have an associated Drainage Basin Planning Study.

b. Previous Drainage Studies

A portion of the site was previously studied as part of the Haegler Ranch Basin Drainage Basin Planning
Study (DBPS), dated May 2009, by URS. Haegler Ranch is an unnamed tributary, eventually tributary to
Black Squirrel Creek. The overall Haegler Ranch Basin flows to the southeast from north of Eastonville Road
to McDaniels Road with a total of 16.6 sq mi in El Paso County, Colorado. Much of the existing basin
consists of 2- and 5- acre residential lots surrounded by open space range land with gently rolling topography
used for agriculture and later parcels with homes. Some higher density residential is planned in the northern
part of the basin. The study did not identify any drainage concerns or recommendations for the site.

A portion of the site lies within Solberg Ranch Basin. Solberg Ranch does not have a Drainage Basin
Planning Study (DBPS) on file with El Paso County.

c. Existing Subbasin Description

Basin EX1 is 8.75 acres of undeveloped area and paved roadway. Stormwater (Qs = 3.4 cfs Qo0 = 18.3 cfs)
flows east offsite in a roadside ditch adjacent to Curtis Road to DP2.

Basin EX2 is 30.77 acres of undeveloped area and paved roadway. Stormwater (Qs = 9.5 cfs Qo0 = 57.8 cfs)
flows south in a roadside ditch adjacent to Curtis Road to DP4.

Basin EX3 is 13.39 acres of undeveloped area and paved roadway. Stormwater (Qs = 4.5 cfs Qo0 = 25.4 cfs)
flows south in a roadside ditch adjacent to Curtis Road to DP6.

Basin EX4 is 7.03 acres of undeveloped area. Stormwater (Qs = 2.1 cfs Qo0 = 14.3 cfs) flows west towards
0S4 at DP8.
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Basin OS1 is 2.83 acres of undeveloped area. Stormwater (Qs = 1.0 cfs Qo0 = 6.7 cfs) flows east towards
EX1 at DP1.

Basin 0S2.1 is 5.34 acres of undeveloped area. Stormwater (Qs = 1.8 cfs Q00 = 11.9 cfs) flows north towards
EX2 at DP3.

Basin 0S2.2 is 0.37 acres of undeveloped area. Stormwater (Qs = 0.1 cfs Qo0 = 0.9 cfs) flows north towards
EX3 at DPS5.

Basin OS3 is 3.96 acres of undeveloped area and paved roadway. Stormwater (Qs = 2.1 cfs Qo0 = 9.2 cfs)
flows south in a roadside ditch adjacent to Curtis Road to DP7

Basin OS4 is 40.63 acres of undeveloped area and paved roadw;
cfs) flows south towards an existing public box culvert and offsite a

. Stormwater (Qs = 10.7 cfs Q100 = 64.7

P9. .
please clarify where

flows from DP 7 are

Basin A is 5.78 acres of roadway and undeveloped area. Stormwater (Qs = 8 conveyed to. Is it ured
. conveyed to DP9?

at DP1 in a public 10’ Type R sump inlet. In the event of inlet failure at DP1, in
Greenfield Avenue to Pond A. Basin A will be detained in Pond A.

d. Proposed Subbasin Description

Basin B is 1.10 acres of roadway and lot area. Stormwater (Qs = 3.6 cfs Qoo = 6.6 cfs) is\captured at DP2 in a
public 5’ Type R sump inlet. In the event of inlet failure at DP2, an overflow path is provided in Greenfield
Avenue to Pond A. Basin B will be detained in Pond A. Added clarification to all basins.

Basin C is 3.01 acres of industrial lots and roadway. Stormwater (Qs = 7.0 cfs Qo0 = 13.9 cfs) is captured at
DP3 in a private 20’ Type R on-grade inlet in Wild Iris Way. Basin C will be detained in Pond A. In the event of
inlet failure at DP3, an overflow path is provided in Wild Iris Way to Pond A.

Basin D is 3.05 acres of industrial lots and roadway. Stormwater (Qs = 7.3 cfs Qo0 = 14.6 cfs) is captured at
DP4 in a private 20’ Type R on-grade inlet in Wild Iris Way. Basin D will be detained in Pond A. In the event of
inlet failure at DP3, an overflow path is provided in Wild Iris Way to Pond A.

Basin E is 3.68 acres of industrial lots and roadway. Stormwater (Qs = 8.8 cfs Qo0 = 17.5 cfs) is captured at
DP5 in a private 15’ Type R sump inlet in Wild Iris Way. Basin E will be detained in Pond A. In the event of
inlet failure at DP3, an overflow path is provided in Wild Iris Way to Pond A by overtopping the curb and gutter
at the knuckle.

Basin F is 1.10 acres of industrial lots and roadway. Stormwater (Qs = 2.8 cfs Qo0 = 5.2 cfs) is captured at
DP6 in a private 15’ Type R sump inlet in Wild Iris Way. Basin F will be detained in Pond A. In the event of
inlet failure at DP3,_an overflow path is provided in Wild Iris Way to Pond A by overtopping the curb and gutter

at the knuckle. DP6 <—  Revised.

Basin G is 6.75 acres of industrial lots and undeveloped area. Stormwater (Qs = 2.0 cfs Qo0 = 13.5 cfs) will
remain undisturbed in this phase of development. Basin G will drain north offsite as part of the Haegler major
drainage basin.

Basin H is 3.71 acres of industrial lots and undeveloped area. Stormwater (Qs = 7.7

. _ ) T Please clarify as
captured at DP8 and conveyed in a swale to Pond A. Basin H will be detained in Pol

there appears to be a
Basin | is 1.12 acres of industrial lots and undeveloped area. Stormwater (Qs = 2.1 ¢ Storm pipe that

captured at DP9 and conveyed in a swalego Pond A. Basin-G-wil-be-getained o collects flow from

swale and then

Added clarification. __sonveyed to the pond
in the drainage plan.
I eee—



/— Revised.
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HRGreen Basin N has been split

up.

Curtis Street. Basin K will be detained in Pond B.
Basin N should be broken up int |
multiple basins as a portion of the basin
flows to DP15, another flows to swale

B, and another to basin R.
Basin NSs 6.07 acres of industrial lots and roadway. Stormwater (Qs = 14.5 CIS Q100 = 28.Y CIS) IS captured at

DP15 in a public 15’ Type R on-grade inlet in Mariposa Lily Court. Basin N will be detained in Pond B. In the
event of inlet failure at DP15, an overflow path is provided in within the adjacent public roadway and access
road that drain due south directly to Pond B.

ved. In

Basin M and DP14 have been omitted as they are ¢
order to keep all calculations consistent withinthi
points have not changed ain sequential.

Basin O is 3.04 acres of industrial lots and roadway. Stormwater (Qs = 7.2 cfs Qoo = 14.2 cfs) is captured at
DP16 in a private 10’ Type R on-grade inlet in Wildflower Court. Basin O will be detained in Pond B. In the
event of inlet failure at DP16, an overflow path is provided in within the adjacent public roadway and access
road that drain due south directly to Pond B.

Basin P is 3.20 acres of industrial lots and roadway. Stormwater (Qs = 7.8 cfs Q100 = 15.5 cfs) is captured at
DP17 in a private 10’ Type R on-grade inlet in Wildflower Court. Basin P will be detained in Pond B. In the
event of inlet failure at DP17, an overflow path is provided within the adjacent public roadway and access
road that drain due south directly to Pond B.

Basin Q is 1.01 acres of roadway. Stormwater (Qs = 4.0 cfs Qoo = 7.6 cfs) is captured at DP18 in a public 5’

Type R sump inlet in Greenfield Avenue. In the event of inlet failure at DP18, flows will overtop the sump and
flow to Pond B along the maintenance access road. Basin Q will be detained in Pond B. In the event of inlet

failure at DP18, an overflow path is provided within the public roadway and access road that drain due south
directly to Pond B.

Basin R is 1.42 acres of roadway. Stormwater (Qs = 2.5 cfs Qo0 = 7.9 cfs) is captured at DP19 in a public 10’
Type R sump inlet in Greenfield Avenue. In the event of inlet failure at DP19, flows will overtop the sump and
flow to Pond B along the maintenance access road. Basin R will be detained in Pond B. In the event of inlet
failure at DP19, an overflow path is provided within the public roadway and access road that drain due south
directly to Pond B.

Basin S is 0.85 acres of grass swale. Stormwater (Qs = 0.3 cfs Q100 = 1.9 cfs) is captured at DP21 and
conveyed in a swale to Pond B. Basin S will be detained in Pond B.

Basin T is 1.40 acres and contains Pond B. Stormwater (Qs = 0.5 cfs Qo0 = 3.2 cfs) sheet flows directly to
Pond B. Basin T will be detained in Pond B.

Basin OS1 2.83 acres of undeveloped land. Stormwater (Qs = 1.0 cfs Q100 = 6.7 cfs) flows east into subbasin
G at DP E1.



Accounted for and

added description. N . .
Pleas count for the Curtis road improvements
(widening and turn lane) required by this development.

Industrial Phase 1

H':%—J\I /_ Coordinate with the traffic engineer. Be sure to | Drainage Report

address increase in flows/detention and water quality jeci o 2202744
for these improvements

Basin ROW1 is /.95 acres of right of way. Stormwater (Qs = 1.4 cfs Qo0 = 5.0 cfs) flows north in a roadside
ditch adjacent toCurtis Road to DP E2.

Basin ROW?2 is 4,99 acres of right of way. Stormwater (Qs = 1.9 cfs Qo0 = 7.1 cfs) flows south in a roadside
ditch adjacent to‘Curtis Road to DP E7.

Basin ROW3 is 6)44 acres of right of way. Stormwater (Qs = 2.4 cfs Qoo = 11.8 cfs) flows south in a roadside
ditch adjacent to Curtis Road to DP E9.

Pasta OSNs¥0/1 1 acres of undeveloped land. Stormwater (Qs = 10.5 cfs Q100 = 63.9 cfs) flows south in the
unnamed tributary to E9.

A total flow summary of existing vs. proposed design points is below. Flows to all existing design points
drainage offsite will not be increased.

Table 1 — DP Flow Comparison

DESIGN EX Qs (cfs) PR Qs (cfs) EX Q100 (cfs) PR Qu00 (cfs)
POINT

E1 1.0 1.0 6.7 6.7

E2 42 28 23.9 238

E4 10.9 26 67.6 214

E7 13.2 81 774 324

Es 21 05 14.3 143

E9 226 18.6 1352 109.2

V. Drainage Facility Design

a. General Concept

For all Meadow Lake Phase 1 lots draining to Solberg Ranch Drainage Basin, storm water will be collected
and conveyed by a series of inlets, swales and storm sewer to two full spectrum water quality and detention
ponds. The full spectrum water quality and detention ponds will discharge at less than historic rates.

For all Meadow Lake Phase 1 lots draining to Haegler Ranch Drainage Basin, onsite water quality and
detention shall be the responsibility of the future property owner and shall be designed at the time of site
development plan application.

b. Water Quality & Detention

Lots 1 & 15 (Basin G) - Haegler Ranch Drainage Basin - Lots 1 and 15 (Basin G on proposed conditions
map) will provide their own detention and water quality treatment at time of Site Development Plan that will
discharge to the Haegler Ranch Drainage Basin as it has gone historically.

Page | 7
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Pond A - Solberg Ranch Drainage Basin

Water quality and detention for Basins A — F, and H - J is providgd in a full spectrum water quality and
detention pond: Pond A. Pond A is located in Tract A. A total gf 24.94 acres at 65% imperviousness will be
detained in the pond. The WQCYV is 0.528 ac-ft, the EURV/AS 1.954 ac-ft, and the 100-year volume is 2.961
ac-ft. The WQCV, EURV and 100-year storms are relegSed in 40, 69 and 72 hours, respectively. A forebay is
located at the outfall into the pond and a 40” trickle ghannel conveys flow towards the outlet structure. A 15’
wide ramp at a slope no greater than 12% slope i$ provided to the bottom of the pond to facilitate future
maintenance. A 45’ emergency overflow spilly/y is provided that conveys the developed, peak 100-yr flow
rate with 1.0’ of freeboard towards Curtis R6ad. The spillway will be lined with Type L riprap. The outfall for
the pond drains into the existing roadsigé swale adjacent to Curtis Street. The total flow to this outfall point
(DP EA4) will remain at or less than existing flowrates for the minor and major storms. Pond design calculations
are presented in Appendix D.

Pond B - Solberg Ranch Drainage Basin

Water quality and detention for Basins K - T is provided in a full spectrum water quality and detention pond:
Pond B. Pond B is located in Tract B. A total of 17.47 acres at 73% imperviousness will be detained in the
pond. The WQCYV is 0.421 ac-ft, the EURV is 1.458 ac-ft, and the 100-year volume is 2.230 ac-ft. The WQCYV,
EURYV and 100-year storms are released in 40, 69 and 71 hours, respectively. A forebay is located at the
outfall into the pond and a 40” trickle channel conveys flow towards the outlet structure. A 15’ wide ramp at a
slope no greater than 12% slope is provided to the bottom of the pond to facilitate future maintenance. A 50’
emergency overflow spillway is provided that conveys the developed, peak 100-yr flow rate with 1.0’ of
freeboard towards Curtis Road. The spillway will be lined with Type L riprap. The outfall for Pond B will be into
a level spreader at DP8. The level spreader has been designed to drain runoff discharging from Pond B the
same as existing conditions. Runoff draining from Pond B will be restricted so that there is no increase in the

~

total runoff discharging to design point E8. Pand design calculations ~ = =~~~ -0 * - .
9ing anp d please also identify the ultimate
c. Inspection and Maintenance outfall of the pond (i.e. the

unnamed tributary )

The private detention ponds are to be owned and maintained by a n
the project. Maintenance access for the full spectrum detention faci
drainage easements and tracts. A maintenance agreement with the LCounty is required and will be provided
with Final Drainage Report for this prOJe% .

d. Four Step Method to Minimize Adverse Impacts of Urbanization

Step 1 — Reducing Runoff Volumes: Low impact development (LID) practices are utilized to reduce runoff at
the source. In general, stormwater discharges are routed across pervious areas prior to capture in storm
sewer. This practice promotes infiltration and reduces peak runoff rates.

Step 2 — Treat and slowly release the WQCV: This step utilizes full spectrum water quality and detention to
capture the WQCV and slowly release runoff from the site. Two onsite full spectrum detention ponds provide
water quality treatment for the majority of the site. The WQCV is released over a period of 40 hours.

Lots 1 and 15 (Basin G on proposed conditions map) will provide their own detention and water quality
treatment at time of Site Development Plan that will discharge to the Haegler Ranch Drainage Basin as it has
gone historically.



Noted. ——FYI: Please be aware

that fees actual fees
will be based on the
year that the final plat
is submitted
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Step 3 — Stabilize stream channels: This step establishes practices to sfabilize drainageways and provide

scour protection at stormwater outfalls. Erosion protection is provide

discharge points in the form of riprap pads.

t all concentrated stormwater

Step 4 — Consider the need for source controls: This project Has no need for specialized source controls.

e. Drainage and Bridge Fees

)4
Solberg Ranch - 2024 Drainage Basin / Bridge Fees
Drai Bridge
ramagej‘ Fee/Impervious Site Site Impervious Drainage Bridge
Fee/Impervious )
Acre Acreage | Impervious Acres Fee Fee
Acre
$24,832.00 $0 44.55 77% 3430 | $851,737.60 $0
Haegler Ranch - 2024 Drainage Basin / Bridge Fees
Drainage Bridge
8 . Fee/Impervious Site Site Impervious Drainage Bridge
Fee/Impervious )
Acre Acreage | Impervious Acres Fee Fee
Acre
$13,971.00 $2,062.00 6.75 77% 5.20 $72,649.20 | $10,722.40

f. Opinion of Probable Cost
An engineer’s opinion of probable cost is presented will be provided with the Final Drainage Report submittal.
g. Hydraulic Grade Line Analysis

A hydraulic grade line analysis of the proposed storm will be provided with the Final Drainage Report
submittal.

Summary

Meadow Lake Industrial Phase 1 lies within the Solberg Ranch Drainage Basin and the Haegler Ranch Basin
Drainage Basin. Water quality and detention for the site is provided in full spectrum water quality and
detention ponds for all lots draining to the Solberg Ranch Drainage Basin in Ponds A and B. For Lots 1 and
15 draining to the Haegler Ranch Drainage Basin, they will provide their own detention and water quality
treatment at time of Site Development Plan that will discharge to the Haegler Ranch Drainage Basin as it has
gone historically. The water quality and detention ponds will be owned and maintained by a metropolitan
district, to be established with the project. All drainage facilities were sized per the El Paso County Drainage
Criteria Manuals. Offsite basins will not be affected by this project. The existing unnamed channel west of the
proposed development will not be affected or its conditio site is less than
existing rates to the ultimate outfall point into the channe scribed herein.

Please provide a statement

that the downstream and

surrounding properties will
Hpot be adversely affected by

this developments flows.
N

Added.
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VI. Drawings

Please refer to the appendices for vicinity and drainage basin maps.

VIl. References
1. Haegler Ranch Basin Drainage Basin Planning Study (DBPS), dated May 2009, by URS

2. City of Colorado Springs — Drainage Criteria Manual, May 2014, Revised January 2021.
3. Drainage Criteria Manual of El Paso, Colorado, October 2018.

4. Urban Storm Drainage Criteria Manual, Urban Drainage Flood Control District, January 2018.
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APPENDIX A = VICINITY MAP, SOIL MAP, FEMA MAP
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado
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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.
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misunderstanding of the detail of mapping and accuracy of soil
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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 20, Sep 2, 2022

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

Date(s) aerial images were photographed: Sep 11, 2018—Oct
20, 2018

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

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

8 Blakeland loamy sand, 1 |A 174.3 53.7%
to 9 percent slopes

19 Columbine gravelly A 13.3 4.1%
sandy loam, 0 to 3
percent slopes

29 Fluvaquentic D 47.2 14.5%
Haplaquolls, nearly
level

83 Stapleton sandy loam, 3 |B 75.9 23.4%
to 8 percent slopes

95 Truckton loamy sand, 1 |A 14.0 4.3%
to 9 percent slopes

Totals for Area of Interest 324.7 100.0%

USDA

=
|
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Conservation Service

National Cooperative Soil Survey
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Hydrologic Soil Group—EI Paso County Area, Colorado

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
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 5/30/2023

=== Conservation Service National Cooperative Soil Survey Page 4 of 4



NOTES TO USERS
This map is for use in administering the National Flood Insurance Program. It does
ot necessarily identity all areas su particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
andior floodways have been determined, sers s encouraged 1 consul the Flood
Profiles and Floodway Data
iy e o Inurirce Saidy (FIS) regert th mscrmpariee. s FIRM, Lorg
ould be aware that BFEs shown on the Fl nt rounded whole-foot
elevations. These BFES are i oo inurance raing pupeses only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utiized in conjunction with
the FIRM for purposes of construction andlor floodplain management

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' North
American Vertical Datum of 1988 (NAVD8S). Users of this FIRM should be aware
that coastal flood elevations are also provided in the Summary of Stilwater Elevations
table in the Flood Insurance Study report for this jurisciction. Elevations shown in the

ndior
floodplain management purposes when they are higher than the elevations shown on
this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths

ind other pertinent floodway data are provided in the Flood Insurance Study report for
this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance

por flood control jurisdiction.

the preparation of this map was Universal Transverse

may result in sight positional
dferorces n rap foohiog fries msa-cﬂo» bouncanes. These diforences do not
ct the accuracy of this F

Flood elevations on this map are referenced o the North American Vertical Datum
of 1988 (NAVDBS). These flood elevations must be compared to structure and
ground elevations referenced to the same vertical For information regarding
conversion between the National Geodetic Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
hito:/lwww.ngs.noaa gov/ or contact the National Geodetic Survey at the following
adaress:

NGS Information Services
NOAA, NINGS12
Naliona Geciific Sl

515 Easpven Hi ighway
Silver Spring, MD 20910-3262

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National

at (301) 713-

Base Map information shown on this FIRM was provided in digital format by EI Paso
County, Colorado Springs Utiities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008,

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and floodways that were transterred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. As a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authortative hydrauic data) may reflect stream channel
distances that differ from what is shown on thi rofie baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Gorporate it show o 14 map are based anth bes dta avaiable o th ime
of publication.  Because changes due o annexations or de-annexations may have
Golurrea. afer s map was. publshed, Map.users shoud comact sporoptiate
communty offcials o verify current corporate imit locations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is
located.

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report |nd/or ghal verions of his map. The MG may
also be reached by Fax 1-800-358-9620 and its webste at
hitp:/iwww. msc fema. gov/.

f you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at hitp://www fema.gov/business/nfp.

El Paso County Vertical Datum Offset Table
Vertical Datum
Offsot ()

REFER 10 SECTION 3.3 OF THE L PASO COUNTY FLOOD INSURMNCE STUDY
'STREAM BY STREAW VERTICAL DATUM CONVERSION INFORMATION

Panel Location Map
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This Digital Flood Insurance Rate Map (DFIRM) was produced through a

rating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

‘Additional Flood Hazar mation and resources are
available from local communities and the Colorado
Water Conservation Board.
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NOTES TO USERS
This map is for use in administering the National Flood Insurance Program. It does
ot necessarily identiy all areas su particularly from local drainage
sources of small size. The community map repository should be consulted for
possible updated or additional flood hazard information.

To obtain more detailed information in areas where Base Flood Elevations (BFEs)
andjor floodways have been determined, users are encouraged to consut the Flood
Profiles and Floodway Data
within the Flood Insurance Study (FIS) report that accompanies this FIRM. Users
ould be aware that BFEs shown on the FIRM represent rounded whole-foot
elevations. These BFES are i l00d insurance rating purposes only and
should not be used as the sole source of flood elevation information. Accordingly,
flood elevation data presented in the FIS report should be utiized in conjunction with
the FIRM for purposes of construction andlor floodplain management

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' North

American Vertical Datum of 1988 (NAVD8S). Users of this FIRM should be aw

that coastal flood elevations are also provided in the Summary of Stilwater Elevations

table in the Flood Insurance Study report for this jurisciction. Elevations shown in the
ndior

floodplain management purposes when they are higher than the elevations shown on

this FIRM.

Boundaries of the floodways were computed at cross sections and interpolated
between cross sections. The floodways were based on hydraulic considerations with
regard to requirements of the National Flood Insurance Program. Floodway widths

ind other pertinent floodway data are provided in the Flood Insurance Study report for
this jurisdiction.

Certain areas not in Special Flood Hazard Areas may be protected by flood control
structures. Refer to section 2.4 "Flood Protection Measures" of the Flood Insurance

por control jurisdiction.

the preparation of this map was Universal Transverse

may result in sight positional
differences in map features across. msalcﬂo» bouncanes. These diforences do not
the accuracy of this Fi

lood elevations on this map are referenced to the North American Vertical Datum
o988 AVDSS)._Thess oo et mint e ompare] 1 iickns ind
ground elevations referenced to the For information regarding
conversion between the National Geadenr. Vertical Datum of 1929 and the North
American Vertical Datum of 1988, visit the National Geodetic Survey website at
ity g 0 goul or contact the National Geodet Survey i he folowing
adaress:

NGS Information Services
NOAA, NINGS12

National Geodetic Survey
SSMC-3, #9202

1315 East-West Highway
Siver Sping, VD 20810.3282

To obtain current elevation, description, and/or location information for bench marks
shown on this map, please contact the Information Services Branch of the National

at (301) 713-

Base Map information shown on this FIRM was provided in digital format by EI Paso
County, Colorado Springs Utiities, and Anderson Consulting Engineers, Inc. These
data are current as of 2008,

This map reflects more detailed and up-to-date stream channel configurations and
floodplain delineations than those shown on the previous FIRM for this jurisdiction.
The floodplains and floodways that were transferred from the previous FIRM may
have been adjusted to conform to these new stream channel configurations. A a
result, the Flood Profiles and Floodway Data tables in the Flood Insurance Study
Report (which contains authortative hydrauic data) may reflect stream channel
distances that differ from what is shown on this map. The profie baselines depicted
on this map represent the hydraulic modeling baselines that match the flood profiles
and Floodway Data Tables if applicable, in the FIS report. As a result the profile
baselines may deviate significantly from the new base map channel representation
and may appear outside of the floodplain.

Corporate limits shown on this map are based on the best data available at the time
of publication.  Because changes due o annexations or de-annexations may have
occurred after this map was published. map users should contact appropiate
communty officals o verify current corporate imitlocations.

Please refer to the separately printed Map Index for an overview map of the county
showing the layout of map panels; community map repository addresses; and a
Listing of Communities table containing National Flood Insurance Program dates for
each community as well as a listing of the panels on which each community is

Contact FEMA Map Service Center (MSC) via the FEMA Map Information eXchange
(FMIX) 1-877-336-2627 for information on available products associated with this
FIRM. Available products may include previously issued Letters of Map Change, a
Flood Insurance Study Report, andior digtal versions of this map. The MSC may
also be reached by Fax at 1-800-3589620 and its website at
hitp:/iwww. msc fema. gov/.

f you have questions about this map or questions concerning the National Flood
Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) or
visit the FEMA website at hitp://www fema.gov/business/nfp.
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This Digital Flood Insurance Rate Map (DFIRM) was produced through a

rating Technical Partner (CTP) agreement between the State of Colorado
Water Conservation Board (CWCB) and the Federal Emergency Management
Agency (FEMA).

‘Additional Fiood Hazard information and resources are
available from local communities and the Colorado
Water Conservation Board.
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~ Meadow Lake Industrial Phase 1
|—+:%] Preliminary Drainage Report

Project No: 2202744
HRGreen )

APPENDIX B —= HYDROLOGIC CALCULATIONS
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HRGreen

MEADOWLAKE INDUSTRIAL Calc'd by: SPC
EXISTING CONDITIONS Checked by: cMm
EL PASO COUNTY, CO Date: 4/9/2024

SUMMARY RUNOFF TABLE

DESIGN POINT SUMMARY TABLE

BASIN | AREA (ac) |% IMPERVIOUS| Qs (cfs) | Qo (cfs) DPEOSIII\?TN CON;ES'EI‘#ST ING | 50, (cfs)  |2Quos (cfs)
EX1 8.75 5 34 183 1 0S1 10 6.7
EX2 30.77 3 95 57.8 2 EX1, DP1 42 23.9
EX3 13.39 5 45 254 3 0S2.1 18 1.9
EX4 7.03 2 2.1 14.3 4 EX2, DP3 10.9 67.6
0S1 2.83 2 1.0 6.7 5 0522 0.1 0.9
052.1 5.34 2 18 1.9 6 EX3, DP5 13.2 79.9
0522 0.37 2 0.1 0.9 7 0S3, DP6 13.2 774
0s3 3.96 11 2.1 9.2 8 EX4 2.1 14.3
0S4 40.63 3 107 | 647 9 0S4, DP7, DP8 22.6 135.2

Ex_Drainage_Calcs

RBM
4/9/2024
11:47 AM



N\ Calc'd by: SPC
H‘%JI MEADOWLAKE INDUSTRIAL

HRGreen EXISTING CONDITIONS Checked by: cm
EL PASO COUNTY, CO Date: 4/9/2024

SOIL TYPE: HSG A&B

COMPOSITE ‘'C' FACTORS

LAND USE TYPE
::::::;:Is‘,w::::.y:.sre Paved Land Use Undefined | Land Use Undefined | Land Use Undefined COMPOSITE
%l | €5 | Cioo| %l | Cs [ Cio| % | C5 [ Cio| %l | €5 | Croo | %l | Cs | Cuoo LElH AR 5 5 (2
2 0.09 | 0.36 | 100 | 0.90 | 0.96 0 0.00 | 0.00 0 0.00 | 0.00 0 0.00 | 0.00 | TOTAL FACTOR

BASIN ACRES ACRES ACRES ACRES ACRES ACRES oLl Cs C100
EX1 8.46 0.29 8.75 5 0.12 0.38
EX2 30.35 0.42 30.77 3 0.10 0.37
EX3 13.04 0.35 13.39 5 0.11 0.38
EX4 7.03 7.03 2 0.09 0.36
0S1 2.83 2.83 2 0.09 0.36
0S2.1 5.34 5.34 2 0.09 0.36
08S2.2 0.37 0.37 2 0.09 0.36
0S3 3.61 0.35 3.96 11 0.16 0.41
0S84 40.03 0.60 40.63 3 0.10 0.37

4/9/2024
J:\2022\2202774\Design\Calc\Drainage\Appendix B - Hydrologic\Ex_Drainage_Calcs




= MEADOWLAKE INDUSTRIAL Calc'd by: SPC
{815 [EXISTING CONDITIONS Checked by: cm
HRGreen
EL PASO COUNTY, CO Date: 4/9/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T,) TRAVEL TIME (T,) TOTAL | to=(/180+10 | Design tc
DESIGNATION Cs AREA (ac) | LENGTH (ft) | SLOPE % t, (min) Cy LENGTH (ft) | SLOPE % V (ft/s) t, (min) | to (min) tc max tc design (min)

EX1 0.12 8.75 100 2.3 13.7 10 1270 3.0 1.7 12.2 25.9 17.6 17.6
EX2 0.10 30.77 100 2.2 14.1 10 1820 2.1 1.4 20.9 35.0 20.7 20.7
EX3 0.11 13.39 100 2.1 14.2 10 1889 1.9 1.4 22.8 37.0 211 211
EX4 0.09 7.03 100 24 13.8 10 1086 4.1 2.0 8.9 22.8 16.6 16.6
(o) 0.09 2.83 100 5.0 10.8 10 210 5.0 2.2 1.6 12.4 11.7 11.7
08S2.1 0.09 5.34 100 2.0 14.7 10 527 1.7 1.3 6.7 21.4 13.5 13.5
0S2.2 0.09 0.37 97 3.7 11.8 10 0 0.0 0.0 0.0 11.8 10.5 10.5
0S3 0.16 3.96 100 2.0 13.7 10 1160 2.0 1.4 13.7 27.3 17.0 17.0
0S4 0.10 40.63 100 5.5 10.4 10 3177 3.5 1.9 28.3 38.7 28.2 28.2

Table 6-7. Conveyance Coefficient, C,

Type of Land Surface C,

Heavy meadow 25

Tillage/field 5

_039501-CNL o g 05 Shor e and o &

rf - S 0.33 - T W 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.
4/9/2024
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MEADOWLAKE INDUSTRIAL

Calc'd by:

SPC

=
|—|-% J EXISTING CONDITIONS Checked by: cm
DESIGN STORM: 5-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
=
. £
—_— — w
% £ | F H
4 I —_ . = |l = 2| ~ el ~ | o w L @ F
z | 2| ¢ AR ARRE s|E|S|8| 8|S B 2L @
[T} E < - ~ .y -» - ~ = -» - ~ ~ ~ -
z | @ |@ El = |2\ E|E| =g 8| F=|8||=|8|u|2 |43
~ ~— Iy -
o o < |l e |d|J|e|lw|ld|Z|e|ldld|la|ldgld|m|z| ¥ |5 [=
1 11.7| 0.25| 3.89 1.0] 1.0] 0.25| 3.0 940 35 4.52 BASIN OS1 DRAINS INTO EX1 VIA SHEET FLOW AT DP1
081 2.83| 0.09] 11.7|] 0.25/ 3.89 1.0
2 17.6( 1.28|3.28 4.2 BASIN EX1 DRAINS NORTH OFFSITE VIA CHANNLEIZED FLOW AT DP2
EX1 8.75| 0.12| 17.6 1.02| 3.28 3.4
3 13.5[ 0.48|3.68 1.8] 1.8| 0.48| 3.0 832 35 4.00 BASIN 0S2.1 DRAINS INTO EX2 VIA SHEET FLOW AT DP3
0S2.1 5.34| 0.09] 13.5| 0.48| 3.68 1.8
4 20.7| 3.59|3.04 10.9] 10.9| 3.59| 1.7 1150 2.6 7.35 BASIN EX2 DRAINS INTO EX3 VIA CHANNELIZED FLOW AT DP4
EX2 30.77| 0.10f 20.7 3.11| 3.04 9.5
5 10.5[ 0.03|4.05 0.1] 0.1| 0.03| 1.9 1285 2.8 7.77 BASIN OS3 DRAINS INTO 0S4 VIA CHANNELIZED FLOW AT DP5
0S2.2 0.37| 0.09] 10.5| 0.03] 4.05 0.1
6 28.0| 5.11[2.58 13.2]13.2| 5.11| 21 1015 2.9 5.84 BASIN EX3 DRAINS INTO OS3 VIA CHANNELIZED FLOW AT DP6
EX3 13.39] 0.11 21.1 1.49| 3.01 4.5
7 33.9| 5.75[2.30 13.2| 13.2| 5.75| 3.7 853 3.8 3.70 BASIN OS3 DRAINS INTO 0S4 VIA CHANNELIZED FLOW AT DP7
0S3 3.96| 0.16] 17.0] 0.64| 3.33 2.1
8 16.6( 0.63|3.37 21| 21| 063 14 1571 2.4 11.06 BASIN EX4 DRAINS INTO OS4 VIA SHEET FLOW AT DP8
EX4 7.03| 0.09] 16.6| 0.63] 3.37 2.1
9 37.5| 10.53| 2.14| 22.6| DP9 TOTAL FLOW OFFSITE AT EXISTING BOX CULVERTS
0S84 40.63| 0.10| 28.2| 4.14| 2.57| 10.7
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~ MEADOWLAKE INDUSTRIAL Calc'd by: SPC
|—|— % J EXISTING CONDITIONS Checked by: cM
DESIGN STORM: 100-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
£
- £
- w
5 _ ~ |~ |- € g =
S e |3 - 8|z - | 8|z §18 = 8|8 |=2|N|z|T|F5
[ z < Elc|S|g|E|cs|S|g|3|la|y| ||y d|E5E| Y
a g | W | | &l g gl 8| E || g8 |E|s|c|t|s|c|¥|Zz|4d]| T
< ° = = S = = 7 T | s v | H
a @ s ||| 6| |e|lw|d|Z|ag|d|é|la|d|5|m|a|d]|5|EF
1 11.7| 1.02| 6.53 6.7] 6.7| 1.02| 3.0 940 35 4.52 BASIN OS1 DRAINS INTO EX1 VIA SHEET FLOW AT DP1
ost | 283 o0s3s| 11.7] 1.02| 653 67
2 17.6| 4.34| 5.51| 23.9 BASIN EX1 DRAINS NORTH OFFSITE VIA CHANNLEIZED FLOW AT DP2
Ex1_ | 875 o038 176| 332| 551| 183
3 13.5| 1.92| 6.18| 11.9|11.9| 1.92| 3.0 832 35 4.00 BASIN 0S2.1 DRAINS INTO EX2 VIA SHEET FLOW AT DP3
0s21 | 534] 036 135 1.92] 618 11.9
4 20.7| 13.25| 5.10| 67.6|67.6|/13.25| 1.7 1150| 2.6 7.35 BASIN EX2 DRAINS INTO EX3 VIA CHANNELIZED FLOW AT DP4
Ex2 | 3077] 037] 207 11.33] 5.10| s7.8
5 10.5| 0.13| 6.80 0.9] 0.9] 0.13| 1.9 1285| 2.8 7.77 BASIN OS3 DRAINS INTO 0S4 VIA CHANNELIZED FLOW AT DP5
0s22 | 037| 036] 105 o0.13] 680 09
6 28.0| 18.42| 4.34| 79.9]|79.9|18.42| 2.1 1015| 2.9 5.84 BASIN EX3 DRAINS INTO OS3 VIA CHANNELIZED FLOW AT DP6
Ex3 | 1339] o038 21.1| s5.03] 506 254
7 33.9|20.05| 3.86| 77.4|77.4|/20.05| 3.7 853 3.8 3.70 BASIN OS3 DRAINS INTO 0S4 VIA CHANNELIZED FLOW AT DP7
os3 | 396 041] 17.0] 164] 560] 92
8 16.6| 2.53| 5.66| 14.3|14.3| 2.53| 1.4 1571 2.4 11.06 BASIN EX4 DRAINS INTO OS4 VIA SHEET FLOW AT DP8
Ex4 | 7.03| o036 166| 253 5.66] 14.3
9 37.5|37.57| 3.60| 135.2, DP9 TOTAL FLOW OFFSITE AT EXISTING BOX CULVERTS
os4 | 4063 0.37] 28.2| 14.99| 432 647
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135

HRGreen

MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
PROPOSED CONDITIONS Checked by: NaJ
EL PASO COUNTY, CO Date: 4/9/2024

SUMMARY RUNOFF TABLE

DESIGN POINT SUMMARY TABLE

BASIN | AREA (ac) |% IMPERVIOUS| Qs (cfs) Qigo (cfs) DPECi"f‘;TN CONTRIBUTING BASINS 2Qs(cfs) [ ZQuop (cFs)
A 5.78 45 8.4 19.9 E1 0s1 1.0 6.7
B 1.10 96 36 6.6 7 G,DP E1 318 655
[ 3.01 80 7.0 13.9 E2 ROW 1,DP 7 4.2 2338
D 3.05 80 73 14.6 1 A 84 19.9
E 3.68 80 8.8 17.5 2 E 36 6.6
F 1.10 90 28 52 2.1 DP1,DP2 11.4 253
G 6.75 2 2.0 135 3 [ 7.0 13.9
H 3.71 74 7.7 15.8 4 D 73 14.6
I 1.12 67 2.1 4.6 4.1 DP3,DP4 13.7 27.2
J 3.14 25 3.0 96 5 E 88 175
K 0.24 90 1.0 1.9 5.1 DP 2.1, DP5 18.0 38.3
L 0.24 90 1.0 1.9 52 DP 4.1,DP 5.1 293 60.8
N 6.07 80 14.5 28.9 6 F,DP5.2 318 65.5
0 3.04 80 7.2 14.2 6.1 DP 6 318 65.5
P 3.20 80 7.8 15.5 8 H 7.7 15.8
Q 1.01 96 4.0 76 9 1,DP 8 9.2 19.0
R 1.42 9% 25 7.9 10 DP 6.1,DP 9 42.4 90.3
S 0.85 2 03 1.9 13 ROW2 1.9 71
T 1.40 3 05 3.2 E4 DP 13, POND A RELEASE 26 214
Ost 2.83 2 1.0 6.7 11 K 424 903
ROW1 1.95 17 1.4 5.0 12 L, DP 11 42.4 90.3
ROW2 2.99 16 1.9 71 12.1 DP 12 424 903
ROW3 6.44 7 24 11.8 15 N 14.5 28.9
0S4 40.11 3 10.5 63.9 16 0 72 14.2
17 P 78 15.5
17.1 DP 16, DP 17 14.7 29.2
18 Q 4.0 76
19 R 25 7.9
19.1 DP 18, DP 19 175 377
20.1 DP 17.1, DP 19.1 2338 50.2
21 S 1.7 4.4
22 T,DP 20.1, DP 21 13.7 55.7
E7 ROW 2, DP E4 8.1 324
E8 POND B RELEASE 05 14.3
E9 0S4, DP E7, DPE8 18.6 109.2

Pr_Drainage_Calc

RBM
4/9/2024
2:50 PM



MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
MIP [rrorosed conpiTioNs Checked by: NaJ
HRGreen (g paso county, co Date: 4/9/2024
COMPOSITE 'C" FACTORS
COMPOSITE
Bas;y | UNDEVELOPED| INDUSTRIAL | PAVED |TOTAL| SOIL | UNDEVELOPED |  INDUSTRIAL PAVED IMPERVIOUSNESS & G
ACRES TYPE 791 1 C5 | Cuo | %1 | Cs |Cugo| %I €] Cuoo %l | € | Cun
A 327 0.00 251 576 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 25| 044 | 062
B 0.00 0.23 0.87 110 | AB | 2 [009] 036 | 80 | 059 [0.70[100[0.80] 0.96 9% | 084 | 0of
c 0.00 3.01 0.00 301 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 80 | 059 | 0.70
D 0.00 3.05 0.00 3056 | AB | 2 [009] 036 | 80 | 059 [070[100[0.90] 096 80 | 050 | 0.70
E 0.00 3.68 0.00 368 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 80 | 059 | 0.70
F 0.00 0.57 0.53 110 | AB | 2 [009] 036 | 80 | 059 |0.70[100[0.90] 0.96 90 | 074 | 083
G 6.75 0.00 0.00 675 | AB | 2 [009] 036 | 80 | 059 [070[100090] 06 2 009 036
H 0.30 341 0.00 371 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 74| 055 | 0.67
| 0.19 0.93 0.00 112 | AB | 2 [009] 036 | 80 | 059 [0.70[100[0.90] 0.9 67| 051 | 0.64
J 2.20 0.94 0.00 314 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 25 | 024 | 046
K 0.02 0.00 0.22 024 | AB | 2 [009] 036 | 80 | 059 [070[100]090] 096 90 | 082 [ 0.90
L 0.02 0.00 0.22 024 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 90 | 082 [ 0.90
N 0.00 6.07 0.00 607 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 80 | 059 | 0.70
0 0.00 3.04 0.00 304 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 80 | 050 | 0.70
P 0.00 3.20 0.00 320 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 80 | 059 | 0.70
Q 0.20 0.20 0.1 101 | AB | 2 [009] 036 | 80 | 059 [0.70[100[0.80] 0.96 9% | 086 | 0.98
R 0.28 0.28 114 142 | AB | 2 [009] 036 | 80 | 059 |0.70[100[0.90] 0.96 9% | 086 | 0.8
S 0.85 0.00 0.00 085 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 2 009 036
T 138 0.00 0.02 140 | AB | 2 [009] 036 | 80 | 059 |0.70[100[0.90] 0.96 3 [o010] o037
os1 2.83 0.00 0.00 283 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 2009 036
ROW1 166 0.00 0.29 195 | AB | 2 [009] 036 | 80 | 059 [0.70[100[0.90] 0.9 17| 021 | 045
ROW2 257 0.00 0.42 209 | AB | 2 [009] 036 | 80 | 059 [070]100[0.90] 096 16| 020 | 044
ROW3 6.09 0.00 0.35 644 | AB | 2 [009] 036 | 80 | 059 [070[100[090] 096 7 o013 ] 039
0S4 39.51 0.00 0.60 2011 | AB | 2 [009] 036 | 80 | 059 |0.70/100[0.90] _0.96 3010 ] o037

4/9/2024
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Table 6-7. Conveyance Coefficient, C,

! g0 Type of Land Surface C,
Heavy meadow 2.5
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

J:\2022\2202774\Design\Calc\Drainage\Appendix B - Hydrologic\Pr_Drainage_Calc

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

— MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
|_|-%J PROPOSED CONDITIONS Checked by: NQJ
HRGreen EL PASO COUNTY, CO Date: 4/9/2024
TIME OF CONCENTRATION
BASIN DATA OVERLAND TIME (T;) TRAVEL TIME (T,) TOTAL | tc=(L/180)+10 Design tc
DESIGNATION Cs AREA (ac) LENGTH (ft) SLOPE % t (min) Cy LENGTH (ft) SLOPE % V (ft/s) t (min) t. (min) tc max tc design (min)
A 0.44 5.78 100 1.9 9.7 20 1360 2.2 3.0 7.6 17.4 18.1 17.4
B 0.84 1.10 100 1.9 3.9 20 1330 2.2 3.0 7.5 11.4 17.9 11.4
C 0.59 3.01 100 2.0 7.4 20 665 1.9 2.8 4.0 11.4 14.3 11.4
D 0.59 3.05 100 2.0 7.4 20 425 15 2.4 2.9 10.3 12.9 10.3
E 0.59 3.68 100 2.0 7.4 20 470 16 2.5 3.1 10.5 13.2 10.5
F 0.74 1.10 100 1.9 5.3 20 1680 1.7 2.6 10.7 16.1 19.9 16.1
G 0.09 6.75 100 4.0 1.7 10 1200 0.4 0.7 30.2 41.8 17.2 17.2
H 0.55 3.71 100 2.0 8.0 15 665 2.4 2.3 47 12.7 14.3 12.7
[ 0.51 112 100 2.0 8.7 15 360 1.1 16 3.8 12.5 12.6 12.5
J 0.24 3.14 100 2.0 12.5 20 140 0.9 1.9 1.2 13.7 11.3 11.3
K 0.82 0.24 15 2.0 16 20 390 15 2.4 2.7 5.0 12.3 5.0
L 0.82 0.24 15 2.0 1.6 20 390 15 2.4 2.7 5.0 12.3 5.0
N 0.59 6.07 100 2.0 7.4 20 460 15 2.4 3.1 10.6 13.1 10.6
0 0.59 3.04 100 2.0 7.4 20 525 15 2.4 3.6 11.0 13.5 11.0
P 0.59 3.20 40 2.0 4.7 20 1100 3.0 3.5 5.3 10.0 16.3 10.0
Q 0.86 1.01 100 2.0 3.6 20 550 15 2.4 3.7 7.3 13.6 7.3
R 0.86 1.42 17 25.0 0.6 10 1160 15 1.2 15.8 16.4 16.5 16.4
S 0.09 0.85 100 2.0 14.7 20 505 25 3.2 2.7 17.4 13.4 13.4
T 0.10 1.40 100 2.0 14.5 20 540 2.5 3.2 2.8 17.4 13.6 13.6
0S1 0.09 2.83 100 5.0 10.8 10 210 5.0 2.2 1.6 12.4 11.7 11.7
ROW1 0.21 1.95 81 6.4 7.9 15 1012 0.5 1.1 15.9 23.8 16.1 16.1
ROW2 0.20 2.99 81 6.4 8.0 15 1494 1.9 2.1 12.0 20.0 18.8 18.8
ROW3 0.13 6.44 81 3.4 10.6 15 2515 1.2 16 255 36.1 24.4 24 4
0S4 0.10 40.11 300 5.5 18.0 15 2977 35 28 17.7 35.6 28.2 28.2
FORMULAS:
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~ MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
|—|—% J PROPOSED CONDITIONS Checked by: NaJ
DESIGN STORM: 5-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
a ° - - - - E ~ |l e| @ =~ | o |W o £
E |z | 2 | & gl 8| E || =2 [&8| £ ||| 8|ulS|8|uld |E |E|aE
W = = < € =z | = ‘€ = = 3| T | & = | = (5] S| >
e (25| 8 |8| |S| S €18 & |2 g || |c|t S oMEZE| 4|58
» o ) < o < o ~ (-] « o ~ c gl o |n|log|o |lnoabai|> | kFEF
E1 11.7 0.25 3.89 0.99 1.0 |1 0.25 | 4.8 228 4.4 0.87 DP E1 DRAINS VIA SHEETFLOW INTO BASIN G TO DP 7
0s1 | 283009 | 117 ] 025 [389] 1.0
7 17.2 0.86 3.31 2.86 291 0.86 | 4.0 81 4.0 0.34 DP7 DRAINS VIA SHEETFLOW INTO BASIN ROW1 TO DP E2
G 6.75 | 0.09 | 17.2 | 061 [ 331 ] 20
E2 176 | 127 | 328 | 418 | 42 | 1.27 | 40 81 | 40 | 0.34 DP E2 DRAINS NORTH OFFSITE
ROW1 | 1.95 | 021 | 16.1 | 041 | 342 | 14
1 17.4 2.55 3.30 8.42 8.4 255|112] 15 40 6.5 0.10 DP1 CAPTURED W/ 10' TYPE R SUMP INELT, PIPE TO DP2.1
A 578 | 044 | 174 | 255 [ 330 | 84
2 14 | 092 | 393 | 3.61 36 |092]05] 15| 89 | 42 | 035
B 1.1 0.84 11.4 0.92 | 3.93 3.6 DP2 CAPTURED W/ 5' TYPE R SUMP INLET, PIPE TO DP2.1
2.1 175 | 347 | 329 | 11.43 114 | 347 |05] 15 | 305 | 42 | 1.21 DP2.1 FLOW, PIPE TO DP5.1
3 11.4 1.78 3.93 6.97 7.0 1781 20| 1.5 427 8.4 0.85 DP3 CPATURED W/ 20' TYPE R INLET, PIPE TO DP4.1
c 3.01 | 059 | 114 | 1.78 [ 3.93 | 7.0
4 D 3.05 | 059 | 10.3 | 1.80 [4.08| 73 ] 103 |1.80| 4.08 | 7.35 73 [180]10]| 15] 6 59 | 0.02 DP4 CAPTURED W/ 20’ TYPE R INLET, PIPE TO DP4.1
4.1 123 | 358 | 3.82 | 13.66 137 (358 | 20| 15| 500 [ 84 | 0.99 DP4.1 FLOW, PIPE TO DP5.1
5 E 3.68 0.59 10.5 217 | 4.05 8.8 10.5 217 4.05 8.80 8.8 217 | 3.0 1.5 6 10.3 0.01 DP5 CAPTURED W/ 15' TYPE R SUMP INLET, PIPE TO DP5.1
5.1 187 | 564 | 3.19 | 18.00 180 [ 564 | 04| 20| 50 [46| 018 DP5.1 FLOW, PIPE TO DP5.2
5.2 189 | 922 | 318 |29.28 203]|922]08[ 20| 3 [62] 010 DP5.2 FLOW, PIPE TO DP6.1
6 F 11 | 074 | 1641 | 081 [ 342 | 28 | 19.0 |10.03| 317 |31.78 28 |081|10]20] 12 [72] 003 DP6 CAPTURED IN 15 TYPE R SUMP INLET , PIPE TO DP6.1
6.1 19.0 |10.03| 3.17 | 31.78 DP6.1, PIPE TO POND A
77 | 204 | 1.7 360 | 26 | 2.30 SWALE TO BASIN |
8 H 371 | 055 | 127 | 2.04 [376| 77 | 127 |204| 376 | 7.68
9 I 112 | 051 | 125 | 057 | 3.80 | 2.1 151 | 260 | 352 | 9.16 SWALE TO DET POND A
10 J 314 | 024 | 113 | 075 [ 3.94| 30 | 190 [13.39| 3.17 |42.42 DP10 FLOW, TOTAL FLOW ENTERING POND A
13 ROW2 | 2.99 | 020 | 188 | 0.61 [319]| 19 ]| 188 |061| 3.19 | 1.94 19 |o61 |05 15| 75 [42] 030 DP13 FLOW, TOTAL FLOWTO CULVERT AT DP 13
E4 19.0 0.61 3.16 2.63 DP E4 FLOW, TOTAL FLOW TO ROADSIDE SWALE INCLUDING POND A RELEASE
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~ MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
|—|—% J PROPOSED CONDITIONS Checked by: NQJ
DESIGN STORM: 5-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
a ° - - - - |~ el ®| o | o |u n £
E|z.| 2 | & | 8| E| | & | 8| £ |- |S|8|ulB|8|alm |E |E|2E
w = < < ‘g >t S 9 = = = ) 3| T | & < | = © S 2
e 23| @ |§| |E|\=|g|8| & 2 g o2 gl |Gz d|3E
() oa ] < O | wlol~s|0@ - o ~ olg|lo|a]log|lo|p|lakab|> | FF
1 K |024)082] 50 02 517]10] 50 [020] 517 | 1.02 10 |020[20[ 15| 25 [B4]| 005 DP11 CAPTURED W/ 5' TYPE R SUMP INLET, PIPE TO DP12.1
12 L |o24]082) 50 [02|517] 10| 50 [039]| 515 | 208 10 |020[20[ 15| 25 [Ba]| 005 DP12 CAPTURED W/ 5' TYPE R SUMP INELT, PIPE TO DP12.1
20 | 039 [ 1.0 1150 | 20 | 958
12.1 5.0 0.39 5.15 2.03 DP12.1 SWALE FLOW TO DP21
15 N_ | 607|059 | 106|358 |4.05|145| 106 |358| 405 |14.50 169|417 36| 15| 32 [113] 005 DP15 CAPTURED IN 15 TYPE R INLET, PIPE TO DP19.1
16 O |304[059]|110)] 179 [3909| 72| 110 |1.79| 399 | 7.15 86 [216]10]| 15| 10 |59 | 003 DP16 CAPTURED IN 10' TYPE R INLET, PIPE TO DP17.1
17 P 32 | 059|100 | 189 |413| 78 | 100 [189| 413 | 7.80 146353 |20| 15| 27 |84 005 DP17 CAPTURED IN 10' TYPE R INLET, PIPE TO DP17.1
17.1 1.0 [368| 398 |14.67 147368 |36| 20| 42 [137] 005 DP17.1 FLOW, PIPE TO DP21
18 Q | 101 [o086| 73 |08 |460| 40 | 73 |086| 460 | 3.98 75 [163]05]| 15| 50 | 42| 020 DP18 CAPTURED IN 5 TYPE R INLET, PIPE TO DP19.1
19 R |08 |08 | 164|073 [339| 25 | 164 |073| 339 | 2.46 25 (07310 15| 6 |59 002 DP19 CAPTURED IN 10' TYPE R SUMP INLET, PIPE TO DP19.1
19.1 164|517 | 338 |17.51 175|547 | 05| 20| 42 |51 014 DP19.1 FLOW, PIPE TO DP20.1
20.1 166 | 7.06 | 337 |23.81 238 7.06|05] 25| 370 | 59| 104 DP20.1 PIPE FLOW TO POND B
21 S |08 | 009|134 ]|008|369]| 03| 146 |047| 356 | 1.67 17 047 05| 25| 370 | 59| 1.04 DP21 SWALE FLOW TO POND B
137|372 | 37 60 | 38 | 026
22 T 14 [ 010 | 136 | 014 | 367 | 05 | 136 [372| 367 |13.68 TOTAL FLOW ENTERING POND B
81 | 2.66 | 4.2 865 | 41 | 3.52
E7 | Rows3 | 644 | 013 | 244 | 086 | 279 | 24 | 244 |266| 279 | 811 DP E7 SWALE FLOW TO DP E9
E8 0.50 DP E8 SWALE FLOW TO DP E9 (POND B RELEASE)
E9 0s4 | 4011|010 | 282 | 410 | 257 | 105| 282 |675| 257 |18.58 DP E9 TOTAL FLOW OFFSITE
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~ MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
|—|-% ] PROPOSED CONDITIONS Checked by: NQJ
DESIGN STORM: 100-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
= w
- - | - | - Elg =
- a o 8 | 7 8| 7 2l 82| 2|8 |=|N|Z| Z|h
2 - S T ~ £ — T ~ £ - G ~ L ~ — e £ d
w 0 - z < 5 < < ? £ |« | Z 2 | 2| < | W < ([} ® =
= 2z = £ 5 = - £ 3 ] - ° 3 o m * o w (L) . > =~
& @5 @ i s | £ s | £ & | < || E£|&| 5] |9 &|ce|C|al|2Z|d |85
2 2 = 2 = 2 o = =
o 4 @ < %) ¢ |6 [ J|le|lw|ld|J|leld|ld|lma|ld|d|a|a|d]|5 |EE
E1 11.7 [ 1.02 | 653 | 6.7 | 6.7 | 1.02 | 4.8 228 | 44 | 087 DP E1 DRAINS VIA SHEETFLOW INTO BASIN G TO DP 7
os1 | 2.83 | 0.36 | 11.7 | 1.02 [ 653 | 6.7
7 17.2 | 3.45 | 556 | 19.2 |19.2| 3.45 | 4.0 81 | 40 | 0.34 DP7 DRAINS VIA SHEETFLOW INTO BASIN ROW1 TO DP E2
G 6.75 | 0.36 | 17.2 | 2.43 | 5.56 | 13.5
E2 17.6 | 4.32 | 551 | 23.8 |23.8| 4.32 | 4.0 81 | 40 | 0.34 DP E2 DRAINS NORTH OFFSITE
ROW1 | 1.95 | 045 | 16.1 | 0.88 | 574 | 5.0
1 17.4 | 359 | 554 | 19.9 19.9 [ 3.59 [ 1.2 | 15 | 40 | 65 | 0.10 DP1 CAPTURED W/ 10' TYPE R SUMP INELT, PIPE TO DP2.1
A 578 | 0.62 | 17.4 | 3.59 | 554 | 19.9
2 11.4 [ 1.00 | 6.60 | 6.6 66 [ 1.00]05] 1.5 | 89 | 42 | 0.35
B 11 | 091 | 114 | 1.00 | 6.60 | 6.6 DP2 CAPTURED W/ 5' TYPE R SUMP INLET, PIPE TO DP2.1
21 175 | 458 | 552 | 25.3 253 | 4.58 | 05| 1.5 | 305 | 4.2 | 1.21 DP2.1 FLOW, PIPE TO DP5.1
3 114 | 211 | 6.59 | 13.9 13.9 [ 211 | 2.0 | 15 | 427 | 8.4 | 0.85 DP3 CPATURED W/ 20' TYPE R INLET, PIPE TO DP4.1
c 3.01 | 070 | 114 | 211 | 659 | 13.9
4 D 3.05 | 070 | 103 | 214 | 6.85 | 146 | 10.3 | 214 | 6.85 | 14.6 146|214 10| 15] 6 [ 59 | 002 DP4 CAPTURED W/ 20' TYPE R INLET, PIPE TO DP4.1
4.1 123 | 4.24 | 6.41 | 27.2 272|424 |20 1.5 | 500 [ 84 | 0.99 DP4.1 FLOW, PIPE TO DP5.1
5 E 368 | 070 | 105 | 258 | 6.81 | 17.5 | 105 | 2.58 | 6.81 | 17.5 175|258 30| 15] & [103 ] 0.01 DP5 CAPTURED W/ 15 TYPE R SUMP INLET, PIPE TO DP5.1
5.1 18.7 | 7.16 | 5.36 | 38.3 38.3[7.16 04| 20 | 50 [46 | 0.18 DP5.1 FLOW, PIPE TO DP5.2
5.2 18.9 |11.40| 5.33 | 60.8 60.8 [11.40] 0.8 | 2.0 | 36 [ 6.2 | 0.10 DP5.2 FLOW, PIPE TO DP6.1
6 F 11 | 0.83 | 164 | 0.91 | 574 | 52 | 19.0 [12.31] 5.32 | 65.5 52 |091[1.0] 20| 12 [72 | 0.03 DP6 CAPTURED IN 15' TYPE R SUMP INLET , PIPE TO DP6.1
6.1 19.0 [12.31] 5.32 | 655 DP6.1, PIPE TO POND A
15.8] 250 | 1.7 360 | 26 | 2.30 SWALE TO BASIN |
8 H 371 | 067 | 127 | 250 | 6.32 | 15.8 | 12.7 [ 250 | 6.32 | 15.8
9 I 112 | 064 | 125 | 0.72 | 6.38 | 46 | 151 | 3.21] 5.90 | 19.0 SWALE TO DET POND A
10 J 314 | 046 | 11.3 | 1.45 | 662 | 9.6 | 19.0 [16.97] 5.32 | 90.3 DP10 FLOW, TOTAL FLOW ENTERING POND A
13 | ROW2 | 2.99 [ 044 | 18.8 | 1.33 | 535 | 7.1 | 18.8 | 1.33 | 5.35 | 7.1 74 [ 133 05| 15| 75 [ 42 | 0.30 DP13 FLOW, TOTAL FLOWTO CULVERT AT DP 13
E4 19.0 [ 1.33 | 5.31 | 21.4 DP E4 FLOW, TOTAL FLOW TO ROADSIDE SWALE INCLUDING POND A RELEASE
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~ MEADOWLAKE INDUSTRIAL Calc'd by: DH/AB
|—|-% ] PROPOSED CONDITIONS Checked by: NQJ
DESIGN STORM: 100-YEAR Date: 4/9/2024
HRGreen
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME REMARKS
) w
- - | - ~ Elg =
m © - o - 0 5 0 0 w L2 - |
|z a 8 - | 8|z - | 8|3 sl |2|E|&8(8”|N[z| 2T |5
w G| =z = Sl ||| S|l |S 2|5l c|¥|S|c|uw|d || &Y
w = 2z = < £ 3 ] 4 £ 3 ] - ° 3 o m * o w (L) . > =~
& es| 2 4 | g| <| s|E£|& | |s|E|L&|:| |9 &|¢e|9|a|2Z|F |85
- - - - A 2 o s —
o o0& @ < || ¢ |6 |J|le|l¢w|od|J|e|ld|éd|lm|ld|lc|a|a |85 |[FE
11 K 024 | 000 | 50 | 022 | 868 1.9 | 50 |022]868| 19 19 |022 |20 15| 25 [84 | 0.05 DP11 CAPTURED W/ 5 TYPE R SUMP INLET, PIPE TO DP12.1
12 L 024 | 000 | 50 | 022 | 868 1.9 | 50 |043]865] 3.7 19 |022 |20 15| 25 [84 | 0.05 DP12 CAPTURED W/ 5 TYPE R SUMP INELT, PIPE TO DP12.1
37043 |10 1150] 2.0 | 9.58
12.1 5.0 0.43 | 8.65 3.7 DP12.1 SWALE FLOW TO DP21
15 N 6.07 | 0.70 | 10.6 | 4.25 | 6.80 | 28.9 | 10.6 | 4.25 | 6.80 | 28.9 169 | 249 | 36| 15| 32 | 113 | 0.05 DP15 CAPTURED IN 15 TYPE R INLET, PIPE TO DP19.1
16 0 3.04 | 070 | 11.0 | 213 | 6.69 | 14.2 | 11.0 | 2.13 | 6.69 | 14.2 86 |128]10] 15| 10 | 59 | 0.03 DP16 CAPTURED IN 10 TYPE R INLET, PIPE TO DP17.1
17 P 32 | 070 | 100 | 2.24 | 6.94 | 155 | 10.0 | 2.24 | 6.94 | 155 146|210 | 20| 15| 27 | 84 | 005 DP17 CAPTURED IN 10 TYPE R INLET, PIPE TO DP17.1
174 11.0 | 4.37 | 6.69 | 20.2 20.2 | 437 36| 20 | 42 | 137 | 0.05 DP17.1 FLOW, PIPE TO DP21
18 Q 1.01 | 098 | 7.3 | 099 | 773 | 76 | 7.3 |0.99| 773 | 756 75 097 |05] 15 ] 50 | 42 | 020 DP18 CAPTURED IN 5 TYPE R INLET, PIPE TO DP19.1
19 R 142 | 0.98 | 164 | 130 | 568 | 7.9 | 16.4 | 1.39 | 5.68 | 7.9 79 |139]10] 15| 6 | 59 | 002 DP19 CAPTURED IN 10' TYPE R SUMP INLET, PIPE TO DP19.1
19.1 16.4 | 6.63 | 5.68 | 37.7 37.7 | 663 05] 20 | 42 | 51 | 014 DP19.1 FLOW, PIPE TO DP20.1
20.1 16.6 | 8.87 | 5.66 | 50.2 50.2 | 887 | 05| 25 | 370 | 59 | 1.04 DP20.1 PIPE FLOW TO POND B
21 s 085 | 0.36 | 134 | 031 | 620 | 1.9 | 146 [ 074 | 5.97 | 4.4 44 |074) 05| 25370 59 | 1.04 DP21 SWALE FLOW TO POND B
55.7| 1012 3.7 60 | 38 | 0.26
22 T 14 | 037 | 136 | 052 | 6.7 | 32 | 17.6 [10.12] 551 | 55.7 TOTAL FLOW ENTERING POND B
324| 386 | 42 865 | 41 | 3.52
E7 | Rows | 644 | 0.39 | 24.4 | 253 | 4.68 | 11.8 | 24.4 | 3.86 | 4.68 | 32.4 DP E7 SWALE FLOW TO DP E9
E8 14.3 DP E8 SWALE FLOW TO DP E9 (POND B RELEASE)
E9 0s4 | 4011 037 | 282 | 14.80 | 4.32 | 63.0 | 28.2 |18.66| 4.32 | 109.2 DP E9 TOTAL FLOW OFFSITE
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~ Meadow Lake Industrial Phase 1
|—+%J Preliminary Drainage Report

Project No: 2202744
HRGreen i

APPENDIX C - HYDRAULIC CALCULATIONS

Hydraulic calculations will be provided with the
Final Drainage Report.
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APPENDIX D = WATER QUALITY & DETENTION



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

Project: Meadowlake Industrial F1

Basin ID: Pond A

ZONE 3
ZONE 2

~ZONE1

100-YR ’
VOLUME! EURvV WQC\TL

Watershed Information

ORIFICES

Selected BMP Type =

EDB

Watershed Area =

24.94

Watershed Length =

2,185

Watershed Length to Centroid

1,100

Watershed Slope

0.015

Watershed Imperviousness

65.00%

Percentage Hydrologic Soil Group A =

76.0%

Percentage Hydrologic Soil Group B =

24.0%

Percentage Hydrologic Soil Groups C/D =

0.0%

Target WQCV Drain Time =

40.0

Location for 1-hr Rainfall Depths = User Input

acres

ft

ft

ft/ft
percent
percent
percent
percent

hours

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

the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) =

0.528

Excess Urban Runoff Volume (EURV) =

1.954

2-yr Runoff Volume (P1 = 1.19in.) =

1.519

5-yr Runoff Volume (P1 = 1.5in.) =

1.984

10-yr Runoff Volume (P1 = 1.75in.) =

2.391

25-yr Runoff Volume (P1 = 2in.) =

2.971

50-yr Runoff Volume (P1 = 2.25in.) =

3.467

100-yr Runoff Volume (P1 = 2.52 in.) =

4.091

500-yr Runoff Volume (P1 = 3.14in.) =

5.411

Approximate 2-yr Detention Volume =

1.324

Approximate 5-yr Detention Volume =

1.742

Approximate 10-yr Detention Volume =

2.130

Approximate 25-yr Detention Volume =

2.493

Approximate 50-yr Detention Volume

2.709

Approximate 100-yr Detention Volume

2.961

Define Zones and Basin Geometry

Zone 1 Volume (WQCV)

0.528

Zone 2 Volume (EURV - Zone 1) =

1.425

Zone 3 Volume (100-year - Zones 1 & 2) =

1.007

Total Detention Basin Volume =

2.961

Initial Surcharge Volume (ISV) =

user

Initial Surcharge Depth (ISD) =

user

Total Available Detention Depth (Hiota)) =

user

Depth of Trickle Channel (Hc) =

user

Slope of Trickle Channel (St¢) =

user

Slopes of Main Basin Sides (Smain) =

user

Basin Length-to-Width Ratio (Rw) =

user

Initial Surcharge Area (Arsy) =

user

Surcharge Volume Length (Lisy) =

user

Surcharge Volume Width (Wsy) =

user

Depth of Basin Floor (Hr oor) =

user

Length of Basin Floor (Lr oor) =

user

Width of Basin Floor (Wg oor) =

user

Area of Basin Floor (Afoor) =

user

Volume of Basin Floor (Ve oor) =

user

Depth of Main Basin (Hwam) =

user

Length of Main Basin (Lyam) =

user

Width of Main Basin (Wmam) =

user

Area of Main Basin (Ayamy) =

user

Volume of Main Basin (Vyam) =

user

Calculated Total Basin Volume (Vigta) =

user

MHFD-Detention_v4-06-NORTH_POND, Basin

acre-feet

acre-feet

acre-feet

1.19

acre-feet

1.50

acre-feet

1.75

acre-feet

2.00

acre-feet

2.25

acre-feet

2.52

acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
ft 3

ft

ft

ft

ft/ft

H:V

N

N

e e = = = === =

=

ft 2
ft 3
acre-feet

S —
/ 100-YEAR
ZONE 1 AND 2 ORIFICE
Example Zone Configuration (Retention Pond)
6761.5

Optional User Overrides

acre-feet
acre-feet
inches
inches
inches
inches
inches
inches
inches

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft %) (acre) (ft3) (ac-ft)
Top of Micropool -- 0.00 -- -- -- 10 0.000

6762 -- 0.50 -- -- -- 400 0.009 102 0.002

- 1.50 -- -- -- 9,930 0.228 5,267 0.121

= 2.50 - -- -- 22,794 0.523 21,629 0.497

6,765.00 - 3.50 -- -- -- 30,703 0.705 48,378 1.111

-- 4.50 -- -- -- 37,312 0.857 82,385 1.891

-- 5.50 - - -- 41,510 0.953 121,796 2.796

-- 6.50 -- -- -- 45,283 1.040 165,193 3.792

6,769.00 - 7.50 - -- -- 49,171 1.129 212,420 4.876
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Project: Meadowlake Industrial F1

Basin ID: Pond A

~ZONE1

ZONE 3
( ZONE 2

100-YR
VOLUM;I: EURV:[ WQC\TL

i

ZONE 1 AND 2/

ORIFICES

\IOO-YEAR

ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
2.56 0.528 Orifice Plate
4.58 1.425 Circular Orifice
5.68 1.007 Weir&Pipe (Restrict)
Total (all zones) 2.961

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

N/A

N/A

ft2
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

2.56

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

1.90

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

sq. inches (diameter = 1-9/16 inches)

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row

Elliptical Half-Width =

Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

1.319E-02

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.83

1.66

Orifice Area (sq. inches)

1.90

1.90

1.90

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Zone 2 Circular Not Selected
2.57 N/A
4.64 N/A
3.33 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area
Vertical Orifice Centroid

Calculated Parameters for Vertical Orifice

Zone 2 Circular Not Selected
0.06 N/A
0.14 N/A

ﬁ:z
feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
4.67 N/A
5.67 N/A
0.00 N/A
2.92 N/A

Type C Grate N/A
50% N/A

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

feet
H:V
feet

%

Depth to Invert of Outlet Pipe

Outlet Pipe Diameter

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
0.10 N/A
18.00 N/A
12.50

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

6.00

Spillway Crest Length =

45.00

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
4.67 N/A
2.92 N/A
8.80 N/A
11.52 N/A
5.76 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid

Half-Central Angle of Restrictor Plate on Pipe =

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
1.31 N/A
0.58 N/A
1.97 N/A

Calculated Parameters for Spillway

0.50

7.50

1.13

4.88

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.528 1.954 1.519 1.984 2.391 2.971 3.467 4.091 5.411
N/A N/A 1.519 1.984 2.391 2.971 3.467 4.091 5.411
N/A N/A 0.2 0.3 1.5 6.4 9.5 14.3 23.7
N/A N/A
N/A N/A 0.01 0.01 0.06 0.26 0.38 0.57 0.95
N/A N/A 18.5 24.1 28.9 38.5 45.2 53.6 70.9
0.2 0.8 0.7 0.7 2.5 8.0 12.9 14.3 28.6
N/A N/A N/A 2.5 1.7 1.2 1.4 1.0 1.2
Plate Vertical Orifice 1 | Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 [ Outlet Plate 1 Spillway
N/A N/A N/A N/A 0.2 0.6 1.0 1.2 1.2
N/A N/A N/A N/A N/A N/A N/A N/A N/A
38 64 59 65 68 66 65 63 60
40 69 64 71 74 73 73 72 71
2.56 4.58 3.91 4.46 4.83 5.08 5.24 5.61 6.21
0.53 0.86 0.77 0.85 0.89 0.91 0.93 0.96 1.01
0.528 1.960 1.405 1.849 2.170 2.395 2.552 2.892 3.494

MHFD-Detention_v4-06-NORTH_POND, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

80
e 500YR IN
eeeeee 500YR OUT
e 100YR IN
70 +—

== = ]00YR OUT
e 50YR IN
= = 50YROUT

e 25YR IN

o = = 25YROUT

s 10YR IN
50 +

= = = 10YR OUT

ceeees SYROUT
40

e 1SN\

===« EURV OUT
WQCV IN
eeeeee WQCV OUT

FLOW [cfs]

20

10

0 fommm s =

0.1 1 10
TIME [hr]

e 500YR
e 1 00YR
e 50YR

e ) 5YR
e 5YR

= 17
J== [

PONDING DEPTH [ft]
\\

O T T T
0.1 1 10 100
DRAIN TIME [hr]
- 300
User Area [ft"2]
200,000 - Interpolated Area [ft*2]
N
Summary Area [ft?2] L 550
Volume [ftA3]
«+«® -+ Summary Volume [ft"3]
1] Outflow [cfs
150,000 [cfs] L 500
o+«@ -+ Summary Outflow [cfs]
a &
£ 8,
w =
S L
2 1509
© 100,000 5
>
- (@)
~
<
< - 100
w
o
<
50,000
- 50
-
0 . . : / : : 0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
PONDING DEPTH [ft]
S-A-V-D Chart Axis Override X-axis Left Y-Axis Right Y-Axis

minimum bound
maximum bound

MHFD-Detention_v4-06-NORTH_POND, Outlet Structure 4/8/2024, 9:26 AM



DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.02 0.66
0:15:00 0.00 0.00 1.80 2.94 3.64 2.45 3.09 2.99 4.41
0:20:00 0.00 0.00 6.72 8.95 10.55 6.68 7.83 8.33 10.96
0:25:00 0.00 0.00 14.42 19.32 23.15 14.16 16.61 17.82 23.50
0:30:00 0.00 0.00 18.50 24.13 28.92 30.71 36.26 40.65 54,55
0:35:00 0.00 0.00 18.29 23.49 28.05 37.92 44.58 52.61 69.91
0:40:00 0.00 0.00 16.97 21.48 25.55 38.51 45.18 53.61 70.94
0:45:00 0.00 0.00 15.22 19.42 23.13 35.61 41.79 50.86 67.26
0:50:00 0.00 0.00 13.73 17.78 20.97 32.73 38.45 46.92 62.08
0:55:00 0.00 0.00 12.47 16.15 19.07 29.35 34.46 42.62 56.55
1:00:00 0.00 0.00 11.30 14.59 17.30 26.28 30.81 38.89 51.72
1:05:00 0.00 0.00 10.28 13.22 15.76 23.57 27.58 35.59 47.41
1:10:00 0.00 0.00 9.21 12.21 14.67 20.70 24.16 30.84 41.02
1:15:00 0.00 0.00 8.38 11.36 13.97 18.43 21.46 26.76 35.56
1:20:00 0.00 0.00 7.71 10.50 13.05 16.45 19.11 23.17 30.72
1:25:00 0.00 0.00 7.11 9.67 11.83 14.74 17.08 20.10 26.56
1:30:00 0.00 0.00 6.54 8.88 10.64 13.02 15.04 17.45 22.95
1:35:00 0.00 0.00 5.97 8.13 9.52 11.39 13.12 15.03 19.68
1:40:00 0.00 0.00 5.40 7.12 8.47 9.87 11.33 12.78 16.65
1:45:00 0.00 0.00 4.89 6.18 7.55 8.47 9.69 10.73 13.89
1:50:00 0.00 0.00 4.49 5.44 6.85 7.25 8.25 8.94 11.50
1:55:00 0.00 0.00 3.99 5.00 6.37 6.30 7.15 7.55 9.65
2:00:00 0.00 0.00 3.58 4.65 5.88 5.76 6.52 6.72 8.56
2:05:00 0.00 0.00 2.95 3.86 4.89 4.71 5.32 5.41 6.87
2:10:00 0.00 0.00 2.37 3.09 3.93 3.74 4.21 4.21 5.33
2:15:00 0.00 0.00 1.90 2.47 3.14 2.95 3.32 3.26 4.11
2:20:00 0.00 0.00 1.51 1.96 2.50 2.33 2.62 2.52 3.16
2:25:00 0.00 0.00 1.20 1.56 1.97 1.83 2.06 1.94 2.42
2:30:00 0.00 0.00 0.94 1.22 1.53 1.42 1.60 1.49 1.85
2:35:00 0.00 0.00 0.74 0.94 1.18 1.10 1.23 1.15 1.43
2:40:00 0.00 0.00 0.57 0.72 0.90 0.84 0.94 0.88 1.10
2:45:00 0.00 0.00 0.44 0.55 0.70 0.65 0.73 0.69 0.86
2:50:00 0.00 0.00 0.33 0.41 0.53 0.50 0.56 0.53 0.66
2:55:00 0.00 0.00 0.24 0.30 0.39 0.37 0.41 0.40 0.49
3:00:00 0.00 0.00 0.16 0.21 0.27 0.26 0.29 0.28 0.34
3:05:00 0.00 0.00 0.10 0.13 0.17 0.17 0.19 0.18 0.22
3:10:00 0.00 0.00 0.05 0.08 0.10 0.10 0.11 0.11 0.13
3:15:00 0.00 0.00 0.02 0.04 0.04 0.05 0.05 0.05 0.06
3:20:00 0.00 0.00 0.01 0.01 0.01 0.01 0.02 0.02 0.02
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)

Project: Meadowlake Industrial F1

Basin ID: Pond B

ZONE 3

ZONE 2
M . (ZONE1 S
100-YR:[ ) S B —
VOLUME| EURv wacv
y I, —
/ 100-YEAR
ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES
S Example Zone Configuration (Retention Pond)
Watershed Information 6732.5

Selected BMP Type = EDB
Watershed Area = 17.47 acres
Watershed Length = 1,280 ft
Watershed Length to Centroid = 640 ft
Watershed Slope = 0.020 ft/ft
Watershed Imperviousness =| 73.00% |percent
Percentage Hydrologic Soil Group A = 23.0% percent
Percentage Hydrologic Soil Group B = 77.0% percent
Percentage Hydrologic Soil Groups C/D = 0.0% percent
Target WQCV Drain Time = 40.0 hours

Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using
the embedded Colorado Urban Hydrograph Procedure.

Water Quality Capture Volume (WQCV) = 0.421 acre-feet
Excess Urban Runoff Volume (EURV) = 1.458 acre-feet
2-yr Runoff Volume (P1 = 1.19in.) = 1.212 acre-feet 1.19
5-yr Runoff Volume (P1 = 1.5in.) = 1.626 acre-feet 1.50
10-yr Runoff Volume (P1 = 1.75in.) = 1.966 acre-feet 1.75
25-yr Runoff Volume (P1 = 2in.) = 2.381 acre-feet 2.00
50-yr Runoff Volume (P1 = 2.25in.) = 2.748 acre-feet 2.25
100-yr Runoff Volume (P1 = 2.52 in.) = 3.187 acre-feet 2.52
500-yr Runoff Volume (P1 = 3.14in.) = 4.110 acre-feet
Approximate 2-yr Detention Volume = 1.095 acre-feet
Approximate 5-yr Detention Volume = 1.448 acre-feet
Approximate 10-yr Detention Volume = 1.800 acre-feet
Approximate 25-yr Detention Volume = 1.979 acre-feet
Approximate 50-yr Detention Volume = 2.083 acre-feet
Approximate 100-yr Detention Volume = 2.230 acre-feet
Define Zones and Basin Geometry
Zone 1 Volume (WQCV) = 0.421 acre-feet
Zone 2 Volume (EURV - Zone 1) = 1.037 acre-feet
Zone 3 Volume (100-year - Zones 1 & 2) = 0.772 acre-feet
Total Detention Basin Volume = 2.230 acre-feet
Initial Surcharge Volume (ISV) = user ft 3
Initial Surcharge Depth (ISD) = user ft
Total Available Detention Depth (Hiota)) = user ft
Depth of Trickle Channel (Hy) = user ft
Slope of Trickle Channel (St¢) = user ft/ft
Slopes of Main Basin Sides (Smain) = user H:V
Basin Length-to-Width Ratio (Rw) = user
Initial Surcharge Area (Aigy) = user ft 2
Surcharge Volume Length (Lisy) = user ft
Surcharge Volume Width (Wisy) = user ft
Depth of Basin Floor (Hr oor) = user ft
Length of Basin Floor (Lr oor) = user ft
Width of Basin Floor (Wg oor) = user ft
Area of Basin Floor (Aroor) = user ft 2
Volume of Basin Floor (Ve oor) = user ft3
Depth of Main Basin (Hvam) = user ft
Length of Main Basin (Lyamn) = user ft
Width of Main Basin (Wyam) = user ft
Area of Main Basin (Avay) = user ft 2
Volume of Main Basin (Vyam) = user ft3
Calculated Total Basin Volume (Vigta) = user acre-feet

MHFD-Detention_v4-06-SOUTH_POND, Basin

Optional User Overrides

acre-feet
acre-feet
inches
inches
inches
inches
inches
inches
inches

Depth Increment = ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft %) (acre) (ft3) (ac-ft)
Top of Micropool -- 0.00 -- -- -- 10 0.000

6733 -- 0.50 -- -- -- 2,433 0.056 611 0.014

-- 1.50 -- -- -- 11,642 0.267 7,648 0.176

6735 = 2.50 - -- -- 18,245 0.419 22,592 0.519

-- 3.50 -- -- -- 21,975 0.504 42,702 0.980

-- 4.50 -- -- -- 25,977 0.596 66,678 1.531

-- 5.50 -- -- -- 30,252 0.694 94,792 2.176

-- 6.50 -- -- -- 34,801 0.799 127,319 2.923

6740 -- 7.50 -- -- -- 39,622 0.910 164,530 3.777

4/8/2024, 9:05 AM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)

Project: Meadowlake Industrial F1

Basin ID: Pond B

~ZONE1

ZONE 3
( ZONE 2

100-YR

VOLUM;I: EURVI WOC\TL
T

S

ZONE 1 ANDZ/

ORIFICES

\1 00-YEAR

ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
2.26 0.421 Orifice Plate
4.38 1.037 Circular Orifice
5.58 0.772 Weir&Pipe (Restrict)
Total (all zones) 2.230

ft (distance below the filtration media surface)

inches

Underdrain Orifice Area
Underdrain Orifice Centroid

Calculated Parameters for Underdrain

N/A

N/A

ft2
feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

2.26

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

1.89

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

sq. inches (diameter = 1-9/16 inches)

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)

WQ Orifice Area per Row

Elliptical Half-Width =

Elliptical Slot Centroid
Elliptical Slot Area

Calculated Parameters for Plate

1.313E-02

N/A

N/A

N/A

ft2
feet
feet
ﬁ:Z

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft)

0.00

0.75

1.50

Orifice Area (sq. inches)

1.89

1.89

1.89

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Invert of Vertical Orifice =

Depth at top of Zone using Vertical Orifice =

Vertical Orifice Diameter =

Zone 2 Circular Not Selected
2.27 N/A
4.44 N/A
2.00 N/A

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

inches

Vertical Orifice Area
Vertical Orifice Centroid

Calculated Parameters for Vertical Orifice

Zone 2 Circular Not Selected
0.02 N/A
0.08 N/A

ﬁ:z
feet

User Input: Overflow Weir (Dropbox with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe)

Overflow Weir Front Edge Height, Ho =

Overflow Weir Front Edge Length =

Overflow Weir Grate Slope =

Horiz. Length of Weir Sides =

Overflow Grate Type

Debris Clogging %

Zone 3 Weir Not Selected
4.50 N/A
5.67 N/A
0.00 N/A
2.92 N/A

Type C Grate N/A
50% N/A

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice)

ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H;

feet
H:V
feet

%

Depth to Invert of Outlet Pipe

Outlet Pipe Diameter

Restrictor Plate Height Above Pipe Invert =

Zone 3 Restrictor | Not Selected
0.20 N/A
18.00 N/A
12.50

User Input: Emergency Spillway (Rectangular or

Trapezoidal)

Spillway Invert Stage=

6.00

Spillway Crest Length =

50.00

Spillway End Slopes =

4.00

Freeboard above Max Water Surface =

1.00

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

Overflow Weir Slope Length =
Grate Open Area / 100-yr Orifice Area =
Overflow Grate Open Area w/o Debris =

Overflow Grate Open Area w/ Debris =

Calculated Parameters for Overflow Weir

Zone 3 Weir Not Selected
4.50 N/A
2.92 N/A
8.80 N/A
11.52 N/A
5.76 N/A

feet
feet

ftZ
ftZ

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate

Outlet Orifice Area
Outlet Orifice Centroid

Half-Central Angle of Restrictor Plate on Pipe =

ft (relative to basin bottom at Stage = 0 ft)

feet
H:V
feet

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor | Not Selected
1.31 N/A
0.58 N/A
1.97 N/A

Calculated Parameters for Spillway

0.50

7.50

0.91

3.78

feet
feet
acres
acre-ft

ftZ
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).

Design Storm Return Period =

One-Hour Rainfall Depth (in) =

CUHP Runoff Volume (acre-ft) =

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =

Peak Inflow Q (cfs) =

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =

Structure Controlling Flow =

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =

Time to Drain 99% of Inflow Volume (hours) =

Maximum Ponding Depth (ft) =

Area at Maximum Ponding Depth (acres) =

Maximum Volume Stored (acre-ft) =

WQCV EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.421 1.458 1.212 1.626 1.966 2.381 2.748 3.187 4.110
N/A N/A 1.212 1.626 1.966 2.381 2.748 3.187 4.110
N/A N/A 0.3 3.6 6.2 12.0 15.6 20.5 29.2
N/A N/A
N/A N/A 0.02 0.21 0.35 0.69 0.89 1.17 1.67
N/A N/A 21.1 28.3 33.4 41.3 47.7 56.3 72.2
0.2 0.5 0.5 0.6 4.1 9.1 13.7 14.3 27.0
N/A N/A N/A 0.2 0.7 0.8 0.9 0.7 0.9
Plate Vertical Orifice 1 | Vertical Orifice 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Outlet Plate 1 QOutlet Plate 1 Spillway
N/A N/A N/A 0.0 0.3 0.7 1.1 1.2 1.3
N/A N/A N/A N/A N/A N/A N/A N/A N/A
37 63 59 67 66 64 63 62 59
40 69 65 73 73 72 72 71 69
2.26 4.38 3.81 4.52 4.76 4.96 5.13 5.55 6.18
0.38 0.59 0.53 0.60 0.62 0.64 0.66 0.70 0.77
0.422 1.460 1.141 1.537 1.683 1.809 1.919 2.211 2.673

MHFD-Detention_v4-06-SOUTH_POND, Outlet Structure
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DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN OUTLET STRUCTURE DESIGN

Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
Time Interval TIME WQCV [cfs] | EURV [cfs] | 2 Year [cfs] | 5 Year [cfs] [ 10 Year [cfs]|25 Year [cfs]| 50 Year [cfs] [100 Year [cfs]|500 Year [cfs]
5.00 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.03 0.95
0:15:00 0.00 0.00 2.63 4.28 5.30 3.55 4.39 4.32 6.08
0:20:00 0.00 0.00 9.02 11.74 13.83 8.63 10.00 10.76 13.93
0:25:00 0.00 0.00 18.79 25.11 30.82 18.37 21.33 22.79 30.93
0:30:00 0.00 0.00 21.11 28.33 33.45 39.00 45.32 50.58 65.54
0:35:00 0.00 0.00 18.57 24.54 28.87 41.34 47.71 56.28 72.21
0:40:00 0.00 0.00 15.91 20.54 24.20 38.11 43.89 51.43 65.89
0:45:00 0.00 0.00 12.82 16.96 20.17 32.52 37.45 45.39 58.10
0:50:00 0.00 0.00 10.50 14.25 16.63 28.09 32.33 38.92 49.80
0:55:00 0.00 0.00 8.98 12.12 14.36 22.75 26.23 32.53 41.71
1:00:00 0.00 0.00 7.81 10.48 12.58 19.15 22.12 28.32 36.34
1:05:00 0.00 0.00 6.73 8.98 10.92 16.34 18.90 25.04 32.17
1:10:00 0.00 0.00 5.35 7.69 9.48 13.20 15.24 19.48 25.03
1:15:00 0.00 0.00 4.34 6.43 8.46 10.58 12.19 14.96 19.24
1:20:00 0.00 0.00 3.81 5.61 7.54 8.21 9.45 10.83 13.93
1:25:00 0.00 0.00 3.53 5.17 6.55 6.84 7.88 8.28 10.63
1:30:00 0.00 0.00 3.37 4.88 5.87 5.72 6.56 6.70 8.58
1:35:00 0.00 0.00 3.29 4.68 5.39 4.99 5.71 5.70 7.27
1:40:00 0.00 0.00 3.22 4.17 5.05 4.51 5.13 5.01 6.36
1:45:00 0.00 0.00 3.18 3.79 4.82 4.20 4.76 4.55 5.76
1:50:00 0.00 0.00 3.14 3.51 4.65 3.98 4.50 4.23 5.35
1:55:00 0.00 0.00 2.69 3.31 4.39 3.84 4.33 4.06 5.12
2:00:00 0.00 0.00 2.36 3.07 3.95 3.76 4.24 4.00 5.04
2:05:00 0.00 0.00 1.68 2.18 2.79 2.67 3.01 2.85 3.59
2:10:00 0.00 0.00 1.16 1.52 1.94 1.86 2.10 2.00 2.52
2:15:00 0.00 0.00 0.80 1.03 1.34 1.29 1.45 1.39 1.75
2:20:00 0.00 0.00 0.53 0.68 0.90 0.87 0.97 0.93 1.17
2:25:00 0.00 0.00 0.34 0.44 0.58 0.57 0.64 0.61 0.77
2:30:00 0.00 0.00 0.21 0.28 0.37 0.37 0.42 0.40 0.50
2:35:00 0.00 0.00 0.11 0.16 0.21 0.22 0.24 0.23 0.29
2:40:00 0.00 0.00 0.05 0.08 0.09 0.10 0.12 0.11 0.14
2:45:00 0.00 0.00 0.01 0.02 0.03 0.03 0.03 0.03 0.04
2:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

MHFD-Detention_v4-06-SOUTH_POND, Outlet Structure

4/8/2024, 9:05 AM



~ Meadow Lake Industrial Phase 1
|—+%] Preliminary Drainage Report

Project No: 2202744
HRGreen )

APPENDIX E — DRAINAGE MAPS
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MEADOWLAKE INDUSTRIAL
EXISTING DRAINAGE MAP

2202774

Prepared By:

4/9/2024
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MONAHAN, COLLEEN, 4/19/2024 12:49 PM

HR GREEN Xrefs: xv-util-2774; xc-dsgn-2774; xc-row-2774; xv-dsgn-2774; xv-row-2774; xgt-1-dh01-2774; Key_Map; Legend_FDR_Map; Ex_Drainage_Map

BOBCAT MEADOWS
PUBLIC FACILITIES TRUST
SCH. NO. 4315001031

|

GORILLA CAPITAL CO

SADDLEHORN RANCH LLC
SCH. NO. 4310001019

SADDLEHQRN RANCH
HOMES LLC
SCH. NO. 4310001001
SADDLEHORN RANCH
HOMES LLC
SCH. NO. 4310001002
SADDLEHORN RANCH
HOMES LLC
SCH. NO. 4310001003
FAYE REYNOLDS
SCH. NO. 4300000550

1 T T ]

CURTIS ROAD

SADDLEHORN RANCH
HOMES LLC
SCH. NO. 4310001002

SADDLEHORN RANCH
HOMESILLC
SCH. NO. 4310001003
GORILLA CAPITAL CO

SADDLEHORN RANCH LLC
SCH. NO. 4310001019

POND A

44

o

HAEGLER RANCH - - : [ty ‘ - A R SN S S NN e e S i
DRAINAGE BASIN % = \ . . > i ~

VICINITY MAP
SCALE: NTS

ih
SEE SHEET FIG.02 FOR
ONSITE BASIN

SCH. NO. 4316000004

SEE FIG.02 FOR
ONSITE BASINS

|

JEANNE L. & CONNIE L. WARNER

=—— |
‘n_- — — —— e e 1
7 oy l
/ o %éé - 2 H
- ; e e N \ | |
{ ) EXISTING PUBLIC BOX CULVERT I
. \ X Al
\ i
SOLBERG RANCH A I: |
i DRAINAGE BASIN :I
ggé ” |
[l
i
Il
IE
Il 3
S |
UNNAMED TRIBUTARY ’_—_LLII s
.,
< 1l
¢ |
\ \‘ |
\ | ,
I
jred
EX POND w
DESIGN POINT SUMMARY TABLE t
DESIGN CONTRIBUTING BASINS SQ5 (cfs) | SQ100 (cfs)
POINT
E1 0S1 1.0 6.7
7 G, DP E1 31.8 65.5
E2 ROW 1, DP 7 4.2 238
LEGEND:
1 A 8.4 19.9 -
> . > pye f PROPOSED MAJOR CONTOUR 5250
. . $
> DP 1 DP 2 1A 23 PROPOSED MINOR CONTOUR
c _— 13.9 EXISTING MAJOR CONTOUR
D 7.3 14.6 EXISTING MINOR CONTOUR
4.1 DP 3,DP 4 13.7 27.2 SUMMARY RUNOFF TABLE PROPOSED STORM SEWER — —
5 E 8.8 17.5
BASIN AREA (ac) % IMPERVIOUS Q5 (cfs) Q100 (cfs) EXISTING DRAINAGE SWALE
5.1 DP 2.1, DP5 18.0 38.3 PROPOSED DRAINAGE SWALE -————————
2 DP 4.1, DP 5.1 29. .
5 9.3 60.8 A 5.78 45 8.4 19.9 PROPOSED FLOW DIRECTION -+
6 F,DP 5.2 31.8 65.5
B 1.10 96 3.6 6.6 EXISTING FLOW DIRECTION
6.1 DP 6 31.8 65.5 C 3.01 80 7.0 13.9
PROPOSED DRAINAGE BASIN
8 H 7.7 15.8 D 3.05 80 7.3 14.6 ,
9 |, DP 8 9.2 19.0 E 3.68 80 8.8 17.5
10 DP 6.1, DP 9 42.4 90.3 F 110 90 28 5.2 PROPOSED BASIN LABEL n BASIN DESIGNATION
13 ROW2 1.9 71 DESIGN POINT
G 6.75 2 2.0 13.5 @ AREA (AC.)
E4 DP 13, POND A RELEASE 26 21.4 H 3.71 74 7.7 15.8
11 K 42.4 90.3 | 112 67 2.1 4.6
12 L, DP 11 42.4 90.3 J 3.14 25 3.0 9.6
12.1 DP 12 42.4 90.3 K 0.24 90 1.0 1.9
15 N 14.5 28.9 L 0.24 90 1.0 1.9
16 o) 7.2 14.2 N 6.07 80 14.5 28.9 N A
17 P 7.8 15.5 0] 3.04 80 7.2 14.2 O::
17.1 DP 16, DP 17 14.7 29.2 P 3.20 80 7.8 15.5 100
18 Q 4.0 7.6 Q 1.01 26 4.0 76
19 R 2.5 7.9 R 1.42 26 2.5 7.9
19.1 DP 18, DP 19 17.5 37.7 s 0.85 2 0.3 1.9
20.1 DP 17.1, DP 19.1 23.8 50.2 T 1.40 3 0.5 3.2
21 S 1.7 4.4 0Ss1 2.83 2 1.0 6.7
22 T, DP 20.1, DP 21 13.7 55.7 ROWA1 1.95 17 14 5.0
E7 ROW 2, DP E4 8.1 32.4 ROW2 2.99 16 1.9 7.1
ES POND B RELEASE 0.5 14.3 ROW3 6.44 7 24 11.8
E9 0S4, DP E7, DP E8 18.6 109.2 0S4 40 11 3 10.5 63.9

EPC EDARP FILE NO. SP236

APPROVED: _CM JOB NUMBER: 2202774 0 E— BT R R R A oo =230

IF NOT ONE INCH, COLORADO SPRINGS, CO 80920 MEADOWLAKE DEVELOPMENTS, LLC DR

DRAWN BY: _AB/DH JOB DATE: 4/16/2024 SRR IS ONE e o8 . REVISION DESCRIPTION HR GREEN - COLORADO SPRINGS MEADOW LAKE INDUSTRIAL PHASE 1 DRAINAGE MAPS SHEET
W,

CAD DATE: _4/19/2024 ADJUST SCALE ACCORDINGLY. HRGreen PHONE: 719.394.2440 PROPOSED DRAINAGE MAP

CAD FILE:  J:\2022\2202774\CAD\Dwgs\C\Drainage\Pr_Drainage_Map FAX: 713.965.0044 EL PASO COUNTY, CO




MONAHAN, COLLEEN, 4/19/2024 12:48 PM

p; Ex_Drainage_Map

FDR_Ma

HR GREEN Xrefs: xv-util-2774; xc-dsgn-2774; xc-row-2774; xv-dsgn-2774; xv-row-2774; xgt-1-dh01-2774; Key_Map; Legend

DESIGN POINT SUMMARY TABLE
\ MATCHLINE SEE LEFT , g
I | > = — — o | . DESIGN CONTRIBUTING BASINS SQ5 (cfs) | SQ100 (cfs) -
Iy |l R POINT o
. | 1
‘ s e ' | n (N ' E1 0s1 1.0 6.7 :‘O
i — — — ] | . I - 8
I o | é ) / W . | |1 SN 7 G, DP E1 31.8 65.5 | 2
\ r'd 18" RCP (PB) ¥ | | , E2 ROW 1,DP 7 4.2 23.8 I E
, \ ! | 15' TYPE-R INLET (PVT) I ’ | |(5T>§ S?S TO REMAIN ] A 8.4 19.9 =+ 13
1 5' TYPE-R INLET (PB ; : '
\ 10' TYPE-R INLET (PB) , ] (PB) N\ |—30"rep (pvT) 1 E, 2 E 3.6 6.6 T
| 30" RCP (PVT) | . || DP 1, DP 2 b
\ " s /_ 18 RCP (PVT) S\ AN =36 rep pvml)| | 2.1 , 11.4 25.3
’ \ | 24" RCP (PB)—H N/ 2 L QLS EX FIBER OPTIC TO 3 c 7.0 13.9
\ N | — 15 TYPE-R INLET (PVT) | REMAIN (TYP.)
@ A N IR e e P et o/ N ' 4 D 73 14.6
' [ | l L —l Ko — [> l,/
\ ? } [ —— —— 6~ 5 - ) 4.1 DP 3, DP 4 137 27.2
, \ I | WILD IRIS WAY (PRIVATE) PliGags—— 36" e ’ ! - - 58 prg
\ | o URBAN LOCAL L ' : RCP y/a Rk 5 T— CONCRETE FOREBAY : :
<L ‘ \ SADDLEHORN RANCH e (1 CONCRETE FOREBAY — 11 APV . 3.34" | review 1 comment: comments have been provided on the .0 38.3 VICINITY MAR
N \ 2 L dCH. NO. 4310004002 é P\ o\ L {CONCRETET.C * TIS to identify improvements that may be needed with this .3 60.8 '
‘ \ | | 5 A s >N > > | development to Curtis Rd roadway cross section. 655
\ | l i 334 s L7 IR FULL SPEGTRUM DETENTIO! Coordinate with the traffic engineer and account for any '
‘ - \ | | | CONCRETE T.C™. - N "® 111 I, POND A (PRIVATE) necessary improvements in your design. 65.5
. ) > > > [\ > > NB\ > 5:1.1L I3 7 15.8
\ \ | | I ) N A Y i A northbound left turn is indicated as required at Sagebrush. -, 19.0
. | | ]| G AR S % Please account for this in your analysis/design as it may
‘ . " / ?;S/;‘S TO REMAIN I OUTLET STRUCTURE (PVT) <X\\ | ’ 1RGP impact the existing roadside ditch and the proposed outfall. \99{
e - L . 1 \ ’/\/\Q 1 | \;{’\3\6766 3 3 /Y FLAT TOP SDMH (PVT) 9 71 Added required
i - _ f | % LIb N . ——— A\ff ) Review 2: unresolved. Please address the above comment. g 21.4 improvements and
L — p 1 | i ——— } 10" TYPE-R INLET (F’B) T 18" FES (PB) included in drainage
I EX FIBER OPTIC TO F4 i H* ) 11 K 494 90.3 ;
| \\ ” / REMAIN (TYP.) T I = —_ — — \_ 13\ & 18" RCP (PB) : : analysis.
! | /Ilf i — n ‘ 18" RCP (PB) 12 L, DP 11 42.4 90.3
PR. MAJOR BASIN B
BOUNDARY I [ i SAGEBRUSH ST (PUBLIC) > - 18°'RCP(PB) 12.1 DP 12 42.4 90.3
? URBAN COLLECTOR (80' ROW) - 18" RCR(PB) 15 N 14.5 28.9
|| | A —— 17;F _ (N 18" FES (PB = — >
; LOTS 1 & 15 TO PROVIDE THEIR OWN 1 | NN ] \ o : :
/ STORMWATER DETENTION AND |r | | . PROPOSED 17 P 78 15.5
TREATMENT AND DISCHARGE TO THE SADDLEHORN RANCH 1B | | OUTFALL POINT
HAEGLER RANCH DRAINAGE BASIN AT HOMES|LLC 1 v 17.1 DP 16, DP 17 147 29.2
SOLBERG RANCH [ SCH. NO. 4310001003 I “
TIME OF SITE DEVELOPMENT PLAN /|/ , - Il LN’ TYPE-R INLET (PB) 18 Q 4.0 76
DRAINAGE BASIN N — AN ” \&I I It o U = 5 -
A I | 3] va PR LOT LINE (TYP.) Sz . 19.1 DP 18, DP 19 175 37.7
TS xS
ggiﬁ\jlngR;:ls?S [ | YN ¥ Il ©ox 20 DP 17.1, DP 19.1 23.8 50.2
=
m | ! I KDL 21 | S 1.7 4.4
; i . , 1, 137 55.7
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