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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 EIl Paso County for drainage reports and said report is in
conformity with the master plan of the drainage basin. | accept responsibility for any liability
caused by any negligent acts, errors, or omissions on my part in preparing this report.

Mike Bramlett, Colorado P.E. # 32314 Date
For and On Behalf of JR Engineering, LLC

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

Business Name: Jackson Dearborn Partners
By:

Title:

Address: 404 S. Wells Street

Chicago, IL 60607

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

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

Conditions:
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PURPOSE

This document is the Preliminary Drainage report for the Solace Apartments. The purpose of this
report is to:

1. Identify on-site and off-site drainage patterns.

2. Recommend storm water facilities to collect and convey storm runoff from the proposed
development to appropriate discharge and/or detention locations.

3. Recommend water quality and detention facilities to control discharge release rates to below
historic.

4. Demonstrate compliance with surrounding major drainage basin planning studies, master
development drainage plans and flood insurance studies.

GENERAL LOCATION AND DESCRIPTION

Location

The proposed Solace Apartments, known as “Solace” from herein, is a parcel of land located in
Section 7, Township 14 South, Range 65 West of the 6™ Principal Meridian in El Paso County,
Colorado. Solace is a 28.99 acre, urban, multifamily-development and is comprised of 16 apartment
dwellings and associated infrastructure. Solace will be split into two phases for construction, phase
one contains most of the site with phase two containing the northern most section of the
development. See appendix A for a site plan exhibit showing the Solace phasing. Solace is bound by
existing industrial developments to the North and vacant land to the West. Galley Road bounds the
property to the south and existing light industrial businesses to the east. A vicinity map of the area is
presented in Appendix A.

Currently, there is one major Drainageway that runs along Solace: Sand Creek (Center Tributary)
Drainageway. This Drainageway was analyzed, both hydrologically and hydraulically, in the
following reports:

e Sand Creek Drainage Basin Planning Study (KEC), January 1993.

e Flood Insurance Study- El Paso County, Colorado & Incorporated Areas Vol 7 of 8,
December 2018.

e Sand Creek channel Improvement Design Report for Solace Apartments (JR), December
2019.

e LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

The impact of this Drainageway and planning studies on the proposed development will be discussed
later in the report.
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Description of Property

Solace is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling range land condition. In general, Solace slopes from
northwest to southeast.

Per an NRCS web soil survey of the area, Solace is made up of Type B soils with a very small
percentage of Type A in the northwest corner of the property. This Type B soil is a Blendon sandy
loam. This soil type has a moderate infiltration rate when thoroughly wet. It also consists of
moderately deep or deep, moderately well drained or well drained soil. A soil survey map has been
presented in Appendix A.

Floodplain Statement

Based on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, a portion of the
existing drainageway lies within Zone AE and Zone X. Zone AE is defined as area subject to
inundation by the 1-percent-annual-chance flood event. Zone X is defined as area outside the Special
Flood Hazard Area (SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-
year) flood. The FIRM Map has been presented in Appendix A.

DRAINAGE BASINS AND SUBBASINS

Existing Major Basin Descriptions

Solace lies within Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin Planning
Study” prepared by Kiowa Engineering in January 1993.

The Sand Creek Drainage Basin covers approximately 54 square miles in unincorporated El Paso
County, CO. The Sand Creek Drainage Basin is tributary to Fountain Creek. In its existing condition,
the basin is comprised of rolling rangeland with fair to good vegetative cover associated with
Colorado’s semi-arid climate. The natural Drainageway within the site limits is typically deep and
narrow with a well-defined flow path in most areas. Anticipated land use for the basin includes
multifamily residential and open space.

As part of its drainage research, JR Engineering reviewed the following drainage studies, reports and
LOMRs:

e Sand Creek Drainage Basin Planning Study prepared by Kiowa Engineering Corporation in
January 1993.

e Flood Insurance Study- El Paso County, Colorado, & Incorporated Areas Vol 7, December
2018.

e LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

e Sand Creek channel Improvement Design Report for Solace Apartments (JR), December
2019
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The Sand Creek Drainage Basin Planning Study was used to establish a stormwater management
plan for the existing and future stormwater infrastructure needs within the Sand Creek Drainage
Basin. Based on provided drainage maps and analysis, in its existing condition, the Sand Creek
Drainageway contains a 100-year flow of 720-960 cfs along Solace’s east property line. The major
Sand Creek Drainageway conveys the stormwater south along the eastern property line where it
ultimately outfalls into the Fountain Creek. JR Engineering has performed checks on these flow
rates to verify their validity. Basin calculations show that the 720-960 cfs are still valid for this
existing condition.

FEMA prepared a revised FIS for El Paso County Colorado, Volume 7 of 8, dated December 7,
2018. The effective floodplain for the site is shown on the FIRM 08041C0752G, revised to reflect
LOMR, dated December 7, 2018. The study area of the FIS where the Sand Creek Drainageway
crosses Galley Road, was found to overtop the culverts and flow onto the road. According to the FIS,
this crossing has a 10% annual chance of flooding and is located in Zone AE of the FIRM. The Sand
Creek Drainage Basin LOMR was executed on May 23, 2007. The LOMR revised the flood zone or
the area south of Galley Road. See FIRM Map Panel 08041C0752G for limits of LOMR study and

revised flood zones, presented in Appendix D.  Existing drainage map was not provided.
Further review of the existing sub-basin

Existing Sub-basin Draina paragraphs will be done when map is
ded in the re-subm

. - : . Vi ttal. i
On-site, existing basin drainage patterns are genelgm/ rom northwest to sout\weast by way of on-site
swales. Existing on-sie areas flow directly into the Sand Creek Drainageway. As seen in the
existing drainage map, the site can be broken into two basins, A and B.

Basin A contains a total of 23.98 acres and is broken down into three sub-basins, Al, A2, and A3.
Sub-basin Al is 14.75 acres and consists of the western portion of the site. It drains via overland flow
southwest into the Sand Creek Drainageway. Sub-basin A2 is 3.79 acres and drains south via
overland flow offsite and onto Galley Road, where it runs east in the existing curb and gutter and into
the Sand Creek Drianageway. Sub-basin A3 is 5.44 Acres and drains south offsite and onto Galley
Road where it drains east via the existing curb and gutter to the Sand Creek Drainageway. As seen on
the existing drainage map.

Basin B consists only of Sub-basin B1, a total of 4.84 acres that drains overland southwest and offsite
into an existing retention pond on the northeast corner of the intersection of Galley Road and Powers
Blvd. The basin is located on the western portion of the site.

Proposed Sub-basin Drainage
The proposed Solace basin delineation is as follows;

Basin A contains a total of 8.84 acres. This basin represents the north eastern portion of the proposed
development. This basin is primarily multifamily residential and minor open space, and stormwater
runoff is conveyed via private streets. Runoff is captured via a series of on-grade and sump inlets.


Daniel Torres
Callout
Existing drainage map was not provided. Further review of the existing sub-basin paragraphs will be done when map is provided in the re-submittal.


elaborate that the

The drainage plan Be sure to account for Please indicate the flow
indicates Basin upstream flow on Paonia fﬁ;}fg%ﬁﬁ;‘gg;i going into the drainageway.
A-2. Revise the y Deginageediviment on 0 be within vour How does it compare to
map/narrative d age plan). property y existing conditions since now
accordingly: hen piped to a prdposed onsite Pond A. From the detention pond, the [FS:6Qnggntrated flow.

Indicate any improvements
necessary at this location of

'\%eased directly into the Sand Creek Drainageway.
the sand creek drainageway

Basin B contains a total of 1P.29 acres. This basin representg the south western portion of the
proposed development. This\basin is primarily multifamily fesidential and minor open space, an
stormwater runoff is conveyed, via private streets. Runoff is/captured via a series of on-grade an

sump inlets. Runoff is then piped to a proposed onsite Pond B. From the detention pond, the treated
flows are then released directly gto the Sand Creek Drainageway.

Basin OS consists of Sub-Basins OS1-0OS2 combining for

total of 22.64 acres. This basin

wilf come onto the proposed Solace site. A Type R inlet|is proposed to capture this offsitg flow at
thg north property line. Once this existing flow has been| captured, the runoff will be piped directly

There is little, to

ee Table 3 below for the/l\roposed pond parameters.

Please elaborate on your existing and proposed
sub-basin description providing discussion on flow
rates and design points (developed and existing).
Further break down your sub-basins as necessary.
Table 3: Pond SuAlsorindicate the ultimate Qs entering the sand

o the existing Sand Creek Drainageway. Sub-basin O$2 is capture by an existing swale along N.
wers Boulevard. The Solace Apartment site hasa 5’
roperty line. This berm will prevent any drainage from this basin to reach the site. A summary table
f proposed basin parameters and flow rates is presente

erm that is proposed along the northern

no open space in Comp Creek drainagejway and at the culverts at Galley
this basin. See ibutary Pond Tributary % Rd. See comments on the drainage plan.
Sl e el b-Basin | Name Acres Imperv. | 7. | Volume | T T
drainage plan and (ac-ft) (ac-ft) (ac-ft)
revise accordingty.
POND A 8.84 51.0 0.154 0.838 2.453
B POND B 19.29 43.8 0.305 1.641 4.465

Existing Major Drainag
The Sand Creek channel cq
order to maintain the drain
developed flows, at or beld
Report for Solace Apartme
sections will need protectig
analyzed the existing cond
exceed allowable limits. B

eway — Sand Creek

current conditions is inade

the report is dated

2019

nveys an existing 720-960 cfs along the siteg eastern property line. In

hge patterns on the site, 2 detention ponds hake been proposed to release
W historic rates. Based on the results of the “Sgpd Creek Chaanel Analysis
nts” prepared by JR Engineering in January 2020, the existing channel

n from erosion as a result of the Solace development. This report

tions to ensure that the Sand Creek channel is stable and velogities do not
hsed on the results of this report, it was found that the channel|in its

uate, as velocities in the channel exceeded allowable limits arid

overtopping occurs at the Galley Road. The report recommended several improvements t¢ ensure

channel stability, includind channel lining such as riprap to protect from the high velociti

Please provide a statement indication that the Future Final
Drainage report will provide a more detailed basin
breakdown and calculate the runoff at each of the inlets and
storm sewers. Also the final drainage report will provide the
final design of the two full spectrum detention/water quality

facilities.

s, widening

Sand Creek Center Tributar,
Channel Analysis..... is the title of
the report. Please revise
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The drainage plan indicates Basin A-2. Revise the map/narrative accordingly.
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Highlight
 open
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Highlight
space,

Daniel Torres
Callout
There is little, to no open space in this basin. See comment on drainage plan and revise accordingly.

Daniel Torres
Text Box
Please elaborate on your existing and proposed sub-basin description providing discussion on flow rates and design points (developed and existing). Further break down your sub-basins as necessary. Also indicate the ultimate Qs entering the sand creek drainage way and at the culverts at Galley Rd. See comments on the drainage plan.

Daniel Torres
Callout
Sand Creek Center Tributary Channel Analysis..... is the title of the report. Please revise

Daniel Torres
Callout
the report is dated 2019

Daniel Torres
Callout
Please indicate the flow going into the drainageway. How does it compare to existing conditions since now its concentrated flow. Indicate any improvements necessary at this location of the sand creek drainageway

Daniel Torres
Callout
elaborate that the conveyance swale at the toe of the berm is to be within your property.

Daniel Torres
Callout
Be sure to account for upstream flow on Paonia st. (see comment on drainage plan).

Daniel Torres
Callout
Please provide a statement indication that the Future Final Drainage report will provide a more detailed basin breakdown and calculate the runoff at each of the inlets and storm sewers. Also the final drainage report will provide the final design of the two full spectrum detention/water quality facilities.


The channel hydraulics are in Appendix
B of the channel analysis report. Please
revise.
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the channel to increase capacity and decregse velocity & adding check/ drop structures to reduce
velocities. The report also indicates that improvements are not necessary at the Galley Road crossing
as overflow structures are currently in placg to convey any overtopping flows. Channel hydraulic
analysis sheets are presented in Appendix D. A drainage map for the Solace site can be found in

Appendix E. Add a narrative explaining why the report

used the UDFCD Table 6-4 for computing

DRAINAGE DESIGN CRITER]|Athe runoff coefficient versus the County's
current criteria.

Development Criteria Reference

Storm drainage analysis angAdesign criteria for the project were taken from the “City of Colorado
Spring/El Paso County Dfainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12,
1994, the “Urban Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and
Section 3.2.1 of CHapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated

May 2014, asadopted by El Paso County. T e T

full spectrum detention.

Hydpalogic Criteria

Section 13.3.2.1. of the CCSDCM, for the sub-basins that directlv imnact the sizina of the nronosed

storm sewer outfalls. Rational method calculations are presentec Given;the; split flow further upstream
between the channel and paonia st.

A 2D model may be required with the

Mile High Flood District’s MHFD-Detention, Version 4.00 wor . .
final drainage report.

Required detention volumes and allowable release rates
CCS/EPCDCM. Pond sizing spreadsheets are presente

Hydraulic Criteria

GeoHECRAS was used as the primary analysis fhethod for the site in the Sand Creek Channel
Analysis Report for Solace Apartments. GeoHECRAS was used to model existing flows within the
Sand Creek Drainageway. This model was used to verify flood plains and analyze any overtopping
that may occur within the project site. The 100-year water surface profiles for the model were
analyzed form the north property line of the site to the area just south of the Galley Road Crossing.

DRAINAGE FACILITY DESIGN

General Concept

The proposed stormwater conveyance system was designed to convey the developed Solace runoff to
two proposed full spectrum water quality and detention ponds via private storm sewer. The proposed
ponds were designed to release at less than historic rates to minimize adverse impacts downstream.


Daniel Torres
Callout
The channel hydraulics are in Appendix B of the channel analysis report. Please revise.

Daniel Torres
Callout
Chapter 6 as Chapter 13 is full spectrum detention.

dsdlaforce
Callout
Add a narrative explaining why the report used the UDFCD Table 6-4 for computing the runoff coefficient versus the County's current criteria.

dsdlaforce
Callout
Given the split flow further upstream between the channel and paonia st.  A 2D model may be required with the final drainage report.


Is Pond A going to be designed/constructed with Phase

1 based on buildout condition of Phase 2? Add a
Preliminary Drainage Report narrative on the construction for the two ponds with
Solace Apartments respect to the planned phasing of the development.

Treated water will outfall directly into the e (iond bottom appears to be at the same elevation as

into Fountain Creek. A prg drainage the'channel bottom. Provide a 'general concept regarding

pond and chann all locations and imphow your plan to approach the pond outfall design with

respect to potential backflow effect from the adjacent

Specific Details channel. The detention pond must still meet the release
time with respect to senate bill 15-212.

Four Step Process to Minimize Adverse impacts or urbanization

In accordance with the El Paso County Drainage Criteria Manual VVolume 2, this site has

implemented the four step process to minimize adverse impacts of urbanization. The four step

process includes reducing runoff volumes, stabilizing drainageways, treating the water quality

capture volume (WQCV), and consider the need for Industrial Commercial BMP’s.

Step 1, Reducing Runoff Volumes: The development of the project site is a proposed multifamily
development with open spaces and lawn areas interspersed within the development which helps
disconnect impervious areas and reduce runoff volumes.

Step 2, Stabilize Drainageways: Solace utilizes private storm sewer throughout the project site. This
private storm sewex directs the on-site development flows to the multiple detention ponds within the
project that release at\Qr below historic rates into the Sand Creek Drainageway. Sand Creek (Center
Tributary) DrainagewayNs stabilized downstream of the development. Based upon the proposed
reduction in released flows\¢compared to the pre-developed flows, no impact to downstream is
anticipated. Include discussion of the sand creek

drainageway and how it will be stabilized.

Step 3, Provide WQCV: Runoff from this development is treated through capture and slow release
of the WQCV in multiple W water quality and detention ponds that are designed per

current EI Paso County drainage.criteri‘identify the specific BMP used. Extended Detention
Basin.

Step 4, Consider the need for Industrial and Commercial BMP’s: NO Industrial or commercial uses
are proposed within this development. However, a site specific storm water quality and erosion
control plan and narrative are prepared in conjunction with this report. Site specific temporary
source control BMPs as well as permanent BMP’s are detailed in this plan and narrative to protect
receiving waters.

Water Quality

In accordance with Section 13.3.2.1 of the CCS/EPCDCM, full spectrum water quality and detention
are provided for all developed basins. Outlet structure release rates shall be limited to less than
historic rates to minimize adverse impacts to downstream stormwater facilities. Complete pond and
outlet structure designs shall be completed with the final drainage report.

Erosion Control Plan

The El Paso County Drainage Criteria Manual specifies an Erosion Control Plan and associated cost
estimate must be submitted with each Final Drainage Report. The Erosion Control Plan for Solace
will be submitted once the preliminary phase for Solace is complete.


Daniel Torres
Callout
Include discussion of the sand creek drainageway and how it will be stabilized.

dsdlaforce
Callout
Is Pond A going to be designed/constructed with Phase 1 based on buildout condition of Phase 2? Add a narrative on the construction for the two ponds with respect to the planned phasing of the development.

The pond bottom appears to be at the same elevation as the channel bottom. Provide a general concept regarding how you plan to approach the pond outfall design with respect to potential backflow effect from the adjacent channel.  The detention pond must still meet the release time with respect to senate bill 15-212.

dsdlaforce
Callout
Identify the specific BMP used.  Extended Detention Basin.


O&M was not submitted with this preliminary
plan application. O&M will be required at the
final plat application. Please revise to state that
it shall be submitted with the final drainage
report.

Preliminary Drainage Report
Solace Apartments

Operation & Maintenance
In order to ensure the functigr and effectiveness of the stormwater infrastructure, maintenance
activities such as inspectign, routine maintenance, restorative maintenance, rehabilitation and repair,
are required. All propggéd drainage structures within the any platted County ROW will be owned
and maintained by E}Paso County. All proposed drainage structures within the property or tracts
will be owned and/naintained by the property owner. Vegetation in the natural and improved
portions of Sang'Creek Drainageway is the responsibility of El Paso County. This includes all
mowing, seeging and weed control activities. An Inspection & Maintenance Plan is submitted
concurrently with this drainage report that details the required maintenance activities and intervals to

ensure proper function of all stormwater infrastruc prgyide explanation/justification how these 2 ponds
meet all the criteria for credit/reimbursement. List

& Bridge Fees each criteria in ECM Appendix L 3.10.4a with your
e site lies within the Sand Creek Drainage Basi'justification under each criteria.
fees to be determined at time of final plat. |

State the FSD ponds

are private and will be
owned/maintained by
the property owner.

2020 DRAINAGE AND BRIDGE FEES - Solace Apartm}vé

npervious | Drainage Fee Bridge Fee Drainade Solace
Acres (ac) | (PerImp. Acre) | (PerImp. Acre) Feb Bridge Fee
12.26 $19,698 $8,057 $241,498 | $98,779

The Solace development will receive partial credits for the 2 proposed full spectrum detention ponds
and full credit for any channel jmprovements. From the “Sand Creek (Center Tributary) Channel
Analysis”, by JR Engineering/the preliminary estimated channel improvements will cost $565,950.
Based on this estimated cost/it is presumed that no drainage basin fees will be necessary.

storm sewers
SUMMARY |

The proposed development remains consistent with pre-development drain‘%mfnditions with the
construction of the recommended drainage improvements, including culve#s, detention ponds and
existing drainageways. The proposed development will not adversely affect the offsite major
Drainageways or surroundjng development. In order to safely convey flows through the Sand Creek
Drainageway, channel imgrovements will be necessary to ensure channel stability and prevent
channel degradation. Riprap will be required to armor the channel and stabilize the slopes during a
major storm event. These improvements will ensure the drainageway functions properly as a primary
drainage conveyance system for the Solace Apartments. These improvements to the Sand Creek
Drainageway will be implgmented with the final drainage report. This preliminary report meets the
latest EI Paso County Draihage Criteria requirements for this site.

Indicate the improvements to the
channel listed in the Sand Creek DBPS.
Also indicate the estimated cost of those
improvements listed in the DBPS.
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Callout
O&M was not submitted with this preliminary plan application. O&M will be required at the final plat application. Please revise to state that it shall be submitted with the final drainage report.

Daniel Torres
Callout
storm sewers

Daniel Torres
Callout
Provide explanation/justification how these 2 ponds meet all the criteria for credit/reimbursement. List each criteria in ECM Appendix L 3.10.4a with your justification under each criteria.

Daniel Torres
Callout
Indicate the improvements to the channel listed in the Sand Creek DBPS. Also indicate the estimated cost of those improvements listed in the DBPS.

dsdlaforce
Callout
State the FSD ponds are private and will be owned/maintained by the property owner.
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REFERENCES:

1. ElPaso County Drainage Criteria Manual Volume 1, El Paso County, CO, 1994,

2. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, Latest

Revision.

3. Flood Insurance Study- El Paso County, Colorado & Incorporated Areas Vol 7 of 8, Federal

Emergency Management Agency, December 7, 2018.

4. Sand Creek Drainage Basin Planning Study, Kiowa Engineering, January 1993.

5. Sand Creek Drainage Basin LOMR, Federal Emergency Management Agency, May 23, 2007.

6. Sand Creek (Center Tributary) Channel Analysis Report for Solace Apartments, JR Engineering,
January, 2020

January 3, 2019 indicated on the
cover sheet of the submitted report.
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APPENDIX A

FIGURES AND EXHIBITS
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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.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

El Paso County Area, Colorado
Version 17, Sep 13, 2019

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

Date(s) aerial images were photographed:
2014

Jun 3, 2014—Jun 17,

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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== Conservation Service

Web Soil Survey
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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 565.8 80.8%
to 9 percent slopes

10 Blendon sandy loam, 0 B 124.2 17.7%
to 3 percent slopes

70 Pits, gravel A 6.1 0.9%

97 Truckton sandy loam, 3 |A 4.0 0.6%
to 9 percent slopes

Totals for Area of Interest 700.2 100.0%

Description

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

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

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

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

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

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

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

USDA  Natural Resources Web Soil Survey 10/8/2019

=== Conservation Service National Cooperative Soil Survey Page 3 of 4



Hydrologic Soil Group—EI Paso County Area, Colorado

Rating Options

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

UsDA  Natural Resources Web Soil Survey 10/8/2019
== Conservation Service National Cooperative Soil Survey Page 4 of 4
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Preliminary Drainage Report
Solace Apartments

APPENDIX B

HYDROLOGIC/ HYDRAULIC CALCULATIONS

Hydraulic calculations
and pond design will
be reviewed with the
final drainage report

10
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Callout
Hydraulic calculations and pond design will be reviewed with the final drainage report


COMPOSITE % IMPERVIOUS CALCULATIONS

Subdivision: Solace Project Name: Solace Apartments
Location: El Paso County Project No.: 25174.00
Calculated By: JBP
Checked By:

Date: 12/18/19

Commercial/ Pond Roads Open Space Basins Total
Basin ID Total Area (ac) | % Imp. [ Area (ac) V\g/ilﬁn:]:fd % Imp. | Area (ac) V\g/‘j'?mh:fd % Imp. | Area (ac) V\é/fllgnr;:fd We'f]r:?d%
(YOO Y KX XY XX XX XYY X XTY Y YD
Al 8.84 90% }' 0.52 5.3% 100% 3.79 42.9% 5% 4.96 /) 2.8% 51.0%
A2 19.29 90% }' 1.03 4.8% 100% 6.92 35.9% 5% 12.06 ’3 3.1% 43.8%
0s1 14.10 80% P10 D _ge o N wos Aoz x o I s I daon V 0.0% 80.0%
0S2 8.50 90% 8.50 90.0% 100% 0.00 0.0% 5% 0.00 0.0% 90.0%
TOTAL 50.73 62.9%

The areas do not add
up to the total areas
indicated on the
column to the left.
Revise accordingly.

X:\2510000.all\2517400\Excel\Drainage\15504.06 Drainage_Calcs_Template_v2.07.xIsm Page 1 of 1 12/18/2019
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COMPOSITE RUNOFF COEFFICIENT CALCULATIONS

Subdivision: Solace Project Name: Solace Apartments
Location: El Paso County Change to soil group B per soils ’ IPrclefc;l\éo.: 25174.00
alculate y:
TN Checked By:
Date: 12/18/19
. Hydrologic Soil Grcyp/ Hydrologic Soil Group Minor Coefficients Major Coefficients
Basins Total . .
Total Area Weighted % Basins Total Basins Total
0 0 0 % C/D . .
- (a0) Area A y»{ areac/o| wa | we | we . . . . . c Weighted Cs | Weighted Cuoo
Basin ID Imp. (ac) p (@) (ac) (ac) (ac) (ac) 5,A 58 5,C/D 100,A 100,8 100,C/D
Al 8.84 51.0% 8.84 0.00 0.00 0% 100% 0% 0.36 0.41 0.45 0.51 0.67 0.69 0.41 0.67
A2 19.29 43.8% 19.29 0.00 0.00 2% 98% 0% 0.30 0.35 0.39 0.45 0.63 0.66 0.35 0.63
0Os1 14.10 80.0% 14.10 0.00 0.00 2% 98% 0% 0.65 0.68 0.69 0.73 0.80 0.81 0.67 0.80
0S2 8.50 90.0% 8.50 0.00 0.00 2% 98% 0% 0.75 0.77 0.77 0.81 0.85 0.85 0.77 0.85
TOTAL 50.73 62.9% 50.73 0.00 0.00 2% 98% 0% 0.52 0.72
Table 6-4. Runoff coefficient equations based on NRCS soil group and storm return period
NRCS Storm Retum Period
Soil 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 500-Year
Group
A |Ca= Ca= Ca= Ca= Ca= Ca= Ca=
0.84/%2 | 0.86i"7™ bia7ies 0.84i"1% 0.85:+0.025 | 0.78i+0.110 | 0.65:+0.254
B Cs= Cs= Ce= Ce= Ce= Ce= Cs=
0.84/11 | 086108 0.8170.057 | 0.637+0.249 | 0.56+0.328 | 0.47:+0426 | 0370536
<D | Con= Cep= Cep= Cen= Cep= Cep= Cep=
08312 | 0.82/+0.035 | 0.74/+0.132 | 0.56/+0.319 | 0.49/+0.393 | 0.41/+0.484 | 0.32/+0.588

Where:

i = % mmperviousness (expressed as a decimal)

C4 = Runoff coefficient for Natural Resources Conservation Service (NRCS) HSG A soils

Cz = Runoff coefficient for NRCS HSG B soils

Cep = Runoff coefficient for NRCS HSG C and D soils.

X:\2510000.al\2517400\Excel\Drainage\15504.06 Drainage_Calcs_Template_v2.07.xIsm

Page 10of 1 12/18/2019
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Subdivision: Solace

the narrative
indicated the majority
of the site as soil
group B. Revise.

Location: El Paso County

STANDARD FORM SF-2
TIME OF CONCENTRATION

Project Name: Solace Apartments

Project No.: 25174.00

Calculated By: JBP

Checked By:
Date: 12/18/19
/
SUB-BASIN / INITIAL/OVERLAND TRAVEL TIME tc CHECK
DATA / M) (T) (URBANIZED BASINS) FINAL
BASIN D.A. | Hydrologic | Impervigds Cs C100 L So t; [ St K VEL. t, COMP. t, TOTAL |[Urbanized t, t,
ID (ac) | Soils Group 3 (ft) (%) (min) (ft) (%) (ft/s) (min) (min) | LENGTH (ft) (min) (min)
Al 8.84>' A '< 51% 0.41 0.67 /T T3\ 4.9% 7.8 689 1.7% 20.0 2.6 4.4 12.2 802.0 22.8 12.2
A2 19.2§' A ,( 44% 0.35 0.63 } 286 &4% 14.0 1552 1.0% 20.0 2.0 12.9 27.0 1838.0 35.6 27.0
0S1 14.1&y A ) 80% 0.67 0.80 g. 606 35% 14.0 606 2.2% 20.0 3.0 3.4 17.4 1212.0 15.8 15.8
o2 | sso | A ) 90% 077 | o850 3s8] Riw go| 727 19w 200 2.8 44 133 1085.0 14.8 133
NOTES: (.)\.)\)\)
to=t o+, - 0.395(1.1- C, WL 2 pazs Table 6-2. NRCS Conveyance factors, K
b 5.“‘ Type of Land Surface Conveyance Factor, K
Where: Heavy meadow 25
t. = computed time of ¢ ation (minutes) s Tillage/field =
#:= overland (initial) flow time (minutes) Short pasture and lawns 7
: = overland (initial) flow time (minutes) Cs = runoff coefficient for 5-year frequency (from Table 6-4) Nearty bare ground 10
L; = length of overland flow (ft) y bare gr
;= channehized flow time (minutes) So = average slope along the overland flow path (ft/ft) Grassed waterway 15
5% I 2 = E Paved areas and shallow paved swales 20
o= 760[{@ = Gor Equatiof 6-4 t.=(26—17i) +ﬁ=60(14i+ NG Equation 6-5

Where:

t, = channelized flow time (travel time, min)
L = waterway length (ft)

Se = waterway slope (fV/ft)

¥, = travel time velocity (fi/sec) = KNS,

K = NRCS conveyance factor (see Table 6-2)

Use a minimum 7 value of 5 minutes for urb

1zed areas and a

that are not considered urban. Use minimum values even when calculatio

concentration.

Where:

fe = mi time of ¢

L:= length of channelized flow path (ft)
i =mperviousness (expressed as a decimal)
S, = slope of the channelized flow path (ft/ft).

'« value of 10 minutes for areas
hs result in a lesser time of

Per County criteria

overland flow length
shall be max. 100 ft.
for urban land uses.

Please revise.

X:\2510000.all\2517400\Excel\Drainage\15504.06 Drainage_Calcs_Template_v2.07.xlsm

for first design point when less than t; from Equation 6-1

Page 1 of 1 12/18/2019
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name

. Solace Apartments

Subdivision: Solace Project No.: 25174.00
Location: El Paso County Calculated By: JBP
Design Storm: 5-Year Checked By:
Date: 12/18/19
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
’anT
. e
= g 2 2
= — = frun] )
STREET § a g 3 =7z N P g - g g - g g £ E . REMARKS
N b= = < < o> | = S < | & T 8 L ® 73] F= s £
2l s 2 E I £ sS5|E|ZI|=|8| ¢ T 8|2 X & o =) 8  E
glg &2 5 S £ = 2|5l 1slsle £ glég & & & 5 3 =
[a) m < o 5 O — ol 81 o —_lolo o s lo o © | & — o
Surface runoff from Basin AZ, transported by Storm
1 Al | 884/ 041 12.2| 3.65 3.83 14.0 1400 3.65 1.0 18 20 7.9 0.0] Infrastructure to North Detention Pond
Surface runoff from Basin A2, transported by Storm
2 A2 1 19.29 0.35 27.0/ 6.73 2.64] 17.8 178/ 6.73 1.0 18 17 10.1| 0.0] Infrastructure to South Detention Pond
Surface runoff from Basin OS1, captured by on grade inlet and
3 | OS1 | 1410/ 0.67| 15.8/ 9.51| 3.45 32.8 328 951 10/ 18 17| 18.6/ 0.0] transferred to Sand Creek
Surface runoff from Basin 0S2, diverted to swale west of site
4 | 0S2| 850 0.77] 13.3 6.52] 3.71 24.2 24.2) 652/ 10/ 18 20| 13.7/ 0.0
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

X:\2510000.al\2517400\Excel\Drainage\15504.06 Drainage_Calcs_Template_v2.07.xIsm
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STANDARD FORM SF-3

STORM DRAINAGE SYSTEM DESIGN
(RATIONAL METHOD PROCEDURE)

Project Name: Solace Apartments

Subdivision: Solace Project No.: 25174.00
Location: El Paso County Calculated By: JBP
Design Storm: 100-Year Checked By:
Date: 12/18/19
DIRECT RUNOFF TOTAL RUNOFF STREET PIPE TRAVEL TIME
)
. e
E 5 g 2
‘S — <] @ = | = -~ g =
STREET £ a ® 8 = o < = 5 o 2 5 gl o £ 8 = > - REMARKS
[= = = ] < < > = 3 F ~ | 8 2 < »|ls | 5 £
R= £ © o S ~ = & £ - = & g | = @ o | = Q > | 8 £
gle & 5 = £ &£ 2|7 £ & 25 F 8lsFf 2 8l 3 =
=) o < x o5 O — ol 8 o — coclo b slo & s al8 o
Surface runoff from Basin AZ, transported by Storm
1 Al 8.84 0.67 122/ 5.89 6.43 37.9 379 589 10 18 Infrastructure to North Detention Pond
Surface runoff from Basin A2, transported by Storm
2 A2 | 19.29 0.63 27.0 12.12) 4.43 53.7 53.7/ 1212/ 1.0 18 Infrastructure to South Detention Pond
Surface runoff from Basin OS1, captured by on grade inlet and
3 | OS1 1410 0.80 15.8 11.29] 5.78 65.3 65.3/11.29] 1.0, 18 transferred to Sand Creek
Surface runoff from Basin 0S2, diverted to swale west of site
4 | 0S2 | 850 0.85 133 7.21] 6.22] 44.9 449 721 10/ 18
Notes:

Street and Pipe C*A values are determined by Q/i using the catchment's intensity value.

X:\2510000.al\2517400\Excel\Drainage\15504.06 Drainage_Calcs_Template_v2.07.xIsm Page 10f1 12/18/2019




Preliminary Drainage Report
Solace Apartments

APPENDIX C

WATER QUALITY AND DETENTION CALCULATIONS
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Project: Solace Apartments
Basin ID: AL

DETENTION BASIN

AGE-ST!

RAGE TABLE BUILD

MHFD-Detention, Version 4.00 (December 2019)

160-R
voLume| eunv | woct

PERMANENT-
POOL

oRIFICES
Example Zone Configuration (Retention Pond)

Watershed Information

ONE 1 AND 2

100-YEAR
ORIFICE

acres

ft

ft

ft/ft

percent

percent

percent

Selected BMP Type =|  EDB
Watershed Area=|  8.83
Watershed Length =| 800
Watershed Length to Centroid =| 350
Watershed Slope = 0.020
Watershed Imperviousness =| 51.00%
Percentage Hydrologic Soil Group A =|  1.0%
Percentage Hydrologic Soil Group B=|  99.0%
Percentage Hydrologic Soil Groups C/D =|  0.0%
Target WQCV Drain Time =| 400

percent
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 Procedu

e Optional User Overrides

Depth Increment = ft
Gptional Gptional
Stage - Storage Stage | Override | Length Width Area | Override | Area Volume | Volume
Description (ft) stage (ft) (ft) (ft) (ft | Area(ft?) | (acre) (ft%) (ac-ft)
Top of Micropool - 0.00 - - - 3,416 0.078
ELEV: 6254.00 - 1.00 - - - 7,602 0175 5,509 0.126
: 6255.00 - 2.00 - - - 11,378 0.261 14,999 0344
6256.00 - 3.00 - - - 14,249 0327 27,812 0.638
: 6257.00 - 4.00 - - - 16,917 0.388 43,395 0.996
6258.00 - 5.00 - - - 19,685 0.452 61,696 1416
ELEV: 6259.00 - 6.00 - - - 22554 | 0518 82,816 1.901
ELEV: 6260.00 7.00 - - - 25523 | 0586 | 106854 | 2453

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

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

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

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

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

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

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

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

Approximate 2-yr Detention Volume =

Approximate 5-yr Detention Volume =

Approximate 10-yr Detention Volume =

Approximate 25-yr Detention Volume =

Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =

Zone 2 Volume (EURV - Zone 1) =

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

Total Detention Basin Volume =

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hyota) =

Depth of Trickle Channel (Hrc) =

Slope of Trickle Channel (Src) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (Ruw) =

Initial Surcharge Area (Ajsy) =

Surcharge Volume Length (Lisy) =

Surcharge Volume Width (Wisy) =

Depth of Basin Floor (HrLoor) =

Length of Basin Floor (Lrioor,

Width of Basin Floor (Wrioor) =

Area of Basin Floor (ArLoor) =

Volume of Basin Floor (Veioor) =

Depth of Main Basin (Hyan) =

Length of Main Basin (Lyan) =

Width of Main Basin (Wyan) =

Area of Main Basin (Ayan) =

Volume of Main Basin (Viyam) =

Calculated Total Basin Volume (Vigta)) =

0.154  |acre-feet acre-feet - - - -
0.483  |acre-feet acre-feet - - - -
0437 |acre-feet 119 |inches - — ~ -
0.622  |acre-feet 150 |inches - — ~ -
0.784  |acre-feet 175 |inches - — ~ -
1002 |acre-feet 200 [inches - — ~ -
1178 |acre-feet 2.25 |inches - — ~ -
1402 |acre-feet 252 |inches -
1.856 |acre-feet inches - — ~ -
0.364  |acre-feet - — ~ -
0.498  |acre-feet - — - -
0.658  |acre-feet - — ~ -
0719 |acre-feet - — ~ -
0.752  |acre-feet - — ~ -
0.838  |acre-feet - — ~ -
0154 |acre-feet - - - -
0329 |acre-feet - - - -
0.355 |acre-feet - - - -
0.838  |acre-feet - - - -
user ft? - - -~ -~
user |ft - - -
user |ft - - = -
user |ft - - = -
user |ft/ft - - - -
user  |HV - - = -
user - - - -
user ft2 - - - -~
user |ft - - - -
user |ft - - - -
user |ft - — ~ -
user |ft - — ~ -
user |ft - — ~ -
user ft? - - — —
user ft* —
user |ft - - - -
user it - - - -
user it - - ~ -
user ft? - - - -
user ft* - - — —
user |acre-feet - — - -

MHFD-Detention_v4 00 (North Pond).xism, Basin

12/18/2019, 2:29 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-D i Version 4.00 (De 2019)

20 25600

15 19200
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0 0
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Project: Solace Apartments
Basin ID: A2

DETENTION BASIN

AGE-ST!

RAGE TABLE BUILD

MHFD-Detention, Version 4.00 (December 2019)

160-R
voLume| eunv | woct

PERMANENT-
POOL

Watershed Information

ONE 1 AND 2

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

acres

ft

ft

ft/ft

percent

percent

percent

Selected BMP Type =|  EDB
Watershed Area =| ~ 19.29
Watershed Length =| 1,800
Watershed Length to Centroid =| 780
Watershed Slope =|  0.014
Watershed Imperviousness =| 43.80%
Percentage Hydrologic Soil Group A =|  1.0%
Percentage Hydrologic Soil Group B=|  99.0%
Percentage Hydrologic Soil Groups C/D =|  0.0%
Target WQCV Drain Time = 40.0

percent
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 Procedu

Depth Increment =

Gptional Gptional
Stage - Storage Stage | Override | Length Width Area | Override | Area Volume | Volume
Description (ft) stage (ft) (ft) (ft) (ft | Area(ft?) | (acre) (ft%) (ac-ft)
Top of Micropool - 0.00 - - - 7,580 0174
ELEV: 6245.00 - 1.00 - - - 20,477 0.470 14,028 0322
: 6246.00 - 2.00 - - - 30,713 0.705 39,623 0910
6247.00 - 3.00 - - - 35,569 0.817 72,764 1670
: 6248.00 - 4.00 - - - 39,416 0905 | 110257 | 2531
6249.00 - 5.00 - - - 43,363 0995 | 151,646 | 3.481
ELEV: 6250.00 - 6.00 - - - 42375 | 0973 | 194515 | 4.465

Water Quality Capture Volume (WQCV) =

Excess Urban Runoff Volume (EURV) =

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

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

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

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

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

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

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

Approximate 2-yr Detention Volume =

Approximate 5-yr Detention Volume =

Approximate 10-yr Detention Volume =

Approximate 25-yr Detention Volume =

Approximate 50-yr Detention Volume =

Approximate 100-yr Detention Volume =

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =

Zone 2 Volume (EURV - Zone 1) =

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

Total Detention Basin Volume =

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hyota) =

Depth of Trickle Channel (Hrc) =

Slope of Trickle Channel (Src) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (Ruw) =

Initial Surcharge Area (Ajsy) =

Surcharge Volume Length (Lisy) =

Surcharge Volume Width (Wisy) =

Depth of Basin Floor (HrLoor) =

Length of Basin Floor (Lrioor,

Width of Basin Floor (Wrioor) =

Area of Basin Floor (ArLoor) =

Volume of Basin Floor (Veioor) =

Depth of Main Basin (Hyan) =

Length of Main Basin (Lyan) =

Width of Main Basin (Wyan) =

Area of Main Basin (Ayan) =

Volume of Main Basin (Viyam) =

Calculated Total Basin Volume (Vigta)) =

re Optional User Overrides - - - -
0.305  |acre-feet acre-feet - - - -
0.894  |acre-feet acre-feet - - - -
0.864  |acre-feet 119 |inches - ~ ~ =
1.267 |acre-feet 150 |inches - ~ ~ =
1626 |acre-feet 175 |inches - ~ ~ =
2132 |acre-feet 200 [inches - ~ ~ =
2530  |acre-feet 2.25 |inches - ~ ~ =
3.046  |acre-feet 252 |inches -
4078 |acre-feet inches - = ~ =
0.664  |acre-feet - ~ ~ =
0.921  |acre-feet - ~ ~ =
1245  |acre-feet - - - =
1381 |acre-feet - ~ - =
1.448 |acre-feet - ~ ~ =
1641  |acre-feet - ~ ~ =
0.305 |acre-feet - - - -
0589 |acre-feet - - - -
0747 |acre-feet - - - -
1641  |acre-feet - - - N
user ft? - - -~ -~
user |ft - - -
user |ft - - = -
user |ft - = = -
user |ft/ft - - - -
user  |HV - - = -
user - - - -
user ft2 - - - -~
user |ft - - - -
user |ft - - - -
user |ft - ~ ~ =
user |ft - ~ ~ =
user |ft - ~ ~ =
user ft? - - — —
user ft* —
user |ft - ~ - =
user it - - - =
user it - - ~ =
user ft? - - - -
user ft* - - — —
user |acre-feet - - - =
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-D i Version 4.00 (De 2019)
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Preliminary Drainage Report
Solace Apartments

APPENDIX D

REFERENCE MATERIALS
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EL PASO COUNTY, El Paso County
COLORADO, \
AND
INCORPORATED
AREAS

E—
COMMUNITY COMMUNNITY
NAME NUMBER
CALHAN, TOWN OF 080192
COLORADO SPRINGS, CITY OF 080060
EL PASO COUNTY
(UNINCORPORATED AREAS) 080059
FOUNTAIN, CITY OF 080061
GREEN MOUNTAIN FALLS, TOWN OF 080062
MANITOU SPRINGS, CITY OF 080063
MONUMENT, TOWN OF 080064
PALMER LAKE, TOWN OF 080065
RAMAH, TOWN OF 080066
Revised: December 7, 2018
QQ)QARTAQ*
On (2 740
(e Federal Emergency Management Agency

FLOOD INSURANCE STUDY NUMBER
08041CV007A



NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have established
repositories of flood hazard data for floodplain management and flood insurance purposes.
This Flood Insurance Study (FIS) report may not contain all data available within the
repository. It is advisable to contact the community repository for any additional data.

Part or all of this FIS report may be revised and republished at any time. In addition, part of
this FIS report may be revised by the Letter of Map Revision process, which does not involve
republication or redistribution of the FIS report. It is, therefore, the responsibility of the user
to consult with community officials and to check the community repository to obtain the most
current FIS report components.

This FIS report was revised on December 7, 2018. Users should refer to Section
10.0, Revisions Description, for further information. Section 10.0 is intended to present
the most up-to-date information for specific portions of this FIS report. Therefore, users of
this report should be aware that the information presented in Section 10.0 superseded infor-
mation in Sections 1.0 through 9.0 of this FIS report.

Initial Countywide FIS Report Effective Date: March 17, 1997

First Revised Countywide FIS Report Effective Date: August 23, 1999 - to add base flood
elevations, to add special flood hazard areas, and to change special flood hazard areas.

Second Revised Countywide FIS Report Effective Date: December 7, 2018 - to update
corporate limits, to change Base Flood Elevations and Special Flood Hazard Areas, to update
map format, to add roads and road names, and to incorporate previously issued Letters of Map
Revision.
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Federal Emergency Management Agency
Washington, D.C. 20472

JAN 3 0 2007

CERTIFIED MAIL IN REPLY REFER TO:
RETURN RECEIPT REQUESTED Case No.: 05-08-0368P
Community Name: El Paso County, CO
The Honorable Sallie Clark Community No.: 080059
Chair, El Paso County Effective Date of
Board of Commissioners This Revision: MAY 2 3 2007

27 East Vermijo Avenue
Colorado Springs, CO 80903

Dear Ms. Clark:

The Flood Insurance Study report and Flood Insurance Rate Map for your community have been revised by this
Letter of Map Revision (LOMR). Please use the enclosed annotated map panel(s) revised by this LOMR for
floodplain management purposes and for all flood insurance policies and renewals issued in your community.

Additional documents are enclosed which provide information regarding this LOMR. Please see the List of
Enclosures below to determine which documents are included. Other attachments specific to this request may be
included as referenced in the Determination Document. If you have any questions regarding floodplain management
regulations for your community or the National Flood Insurance Program (NFIP) in general, please contact the
Consultation Coordination Officer for your community. If you have any technical questions regarding this LOMR,
please contact the Director, Federal Insurance and Mitigation Division of the Department of Homeland Security’s
Federal Emergency Management Agency (FEMA) in Denver, Colorado, at (303) 235-4830, or the FEMA Map
Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP). Additional information about the NFIP is
available on our website at http://www.fema.gov/nfip.

Sincerely,

Patrick, F. Sacbibit, P.E., CFM, Project Engineer For: William R. Blanton Jr., CFM, Chief
Engineering Management Section Engineering Management Section
Mitigation Division Mitigation Division

List of Enclosures:

Letter of Map Revision Determination Document
Annotated Flood Insurance Rate Map
Annotated Flood Insurance Study Report
cc: The Honorable Lionel Rivera
Mayor, City of Colorado Springs

Regional Floodplain Administrator
Pikes Peak Regional Building Department

J. F. Sato and Associates, Inc.

Engineering and Surveying, Inc.



Page10f5 |IssueDate: JAN 3 O 2007 Effective Date: MAY 2 3 2007 Case No.: 05-08-0368P LOMR-APP
Federal Emergency Management Agency
Washington, D.C. 20472
LETTER OF MAP REVISION
DETERMINATION DOCUMENT
COMMUNITY AND REVISION INFORMATION PROJECT DESCRIPTION BASIS OF REQUEST
El Paso County CHANNELIZATION FLOODWAY
Colorad HYDRAULIC ANALYSIS
. o'orace CULVERT NEW TOPOGRAPHIC DATA
(Unincorporated Areas) BASEMAP CHANGES
COMMUNITY
COMMUNITY NO.: 080059
IDENTIFIER | Sand Creek Genter Tributary and East Fork LOMR APPROXIMATE LATITUDE & LONGITUDE: 38.846, -104.720
SOURCE: USGS QUADRANGLE DATUM: NAD 27
ANNOTATED MAPPING ENCLOSURES ANNOTATED STUDY ENCLOSURES
TYPE: FIRM* NO.: 08041C0752F  DATE: March 17, 1997 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: August 23, 1999
TYPE: FIRM NO.: 08041CO753F  DATE: March 17, 1997 PROFILE(S): 206P
TYPE: FIRM NO.. 08041CO754 F  DATE: March 17, 1997 FLOODWAY DATA TABLE: 5

Enclosures reflect changes to flooding sources affected by this revision.
* FIRM - Flood Insurance Rate Map; ** FBFM - Flood Boundary and Floodway Map; *** FHBM - Flood Hazard Boundary Map

FLOODING SOURCE(S) & REVISED REACH(ES)

Sand Creek Center Tributary — from approximately 1,350 feet upstream of East Frontage Road to just upstream of Galley Road

SUMMARY OF REVISIONS
Flooding Source Effective Flooding Revised Flooding Increases Decreases
Sand Creek Center Tributary Zone AE Zone AE YES YES
Floodway Floodway YES YES
BFEs* BFEs NONE YES
Zone X (shaded) Zone X (shaded) YES YES
* BFEs - Base Flood Elevations
DETERMINATION

This document provides the determination from the Department of Homeland Security's Federal Emergency Management Agency (FEMA)
regarding a request for a Letter of Map Revision (LOMR) for the area described above. Using the information submitted, we have determined that
a revision to the flood hazards depicted in the Flood Insurance Study (FIS) report and/or Nationai Flood Insurance Program (NFIP) map is
warranted. This document revises the effective NFIP map, as indicated in the attached documentation. Please use the enclosed annotated map
panels revised by this LOMR for floodplain management purposes and for all flood insurance policies and renewals in your community.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

71

Patrick F. Sacbibit, P.E., CFM, Project Engineer
Engineering Management Section
Mitigation Division

109770 10.3.1.05080368 102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

OTHER COMMUNITIES AFFECTED BY THIS REVISION

CID Number: 080060 Name: City of Colorado Springs, Colorado
AFFECTED MAP PANELS AFFECTED PORTIONS OF THE FLOOD INSURANCE STUDY REPORT
TYPE: FIRM NO.: 08041C0753 F DATE: March 17, 1997 DATE OF EFFECTIVE FLOOD INSURANCE STUDY: August 23, 1999
TYPE: FIRM NO.: 08041C0754 F DATE: March 17, 1997 PROFILE(S): 205P, 206P, 209P, and 210P
FLOODWAY DATA TABLE: 5

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

7

Patrick F. Sacbibit, P.E., CFM, Project Engineer
Engineering Management Section

Mitigation Division 109770 10.3.1.05080368 102-1-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

COMMUNITY INFORMATION

APPLICABLE NFIP REGULATIONS/COMMUNITY OBLIGATION

We have made this determination pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (P.L. 93-234) and in accordance
with the National Flood Insurance Act of 1968, as amended (Title XIII of the Housing and Urban Development Act of 1968, P.L. 90-448),
42 U.S.C. 4001-4128, and 44 CFR Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended,
communities participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or exceed NFIP
criteria. These criteria, including adoption of the FIS report and FIRM, and the modifications made by this LOMR, are the minimum
requirements for continued NFIP participation and do not supersede more stringent State/Commonwealth or local requirements to which
the regulations apply.

We provide the floodway designation to your community as a tool to regulate floodplain development. Therefore, the floodway revision
we have described in this letter, while acceptable to us, must also be acceptable to your community and adopted by appropriate
community action, as specified in Paragraph 60.3(d) of the NFIP regulations.

NFIP regulations Subparagraph 60.3(b)(7) requires communities to ensure that the flood-carrying capacity within the altered or relocated
portion of any watercourse is maintained. This provision is incorporated into your community’s existing floodplain management
ordinances; therefore, responsibility for maintenance of the altered or relocated watercourse, including any related appurtenances such as
bridges, culverts, and other drainage structures, rests with your community. We may request that your community submit a description
and schedule of maintenance activities necessary to ensyre this requirement.

COMMUNITY REMINDERS

We based this determination on the 1-percent-annual-chance flood discharges computed in the FIS for your community without
considering subsequent changes in watershed characteristics that could increase flood discharges. Future development of projects
upstream could cause increased flood discharges, which could cause increased flood hazards. A comprehensive restudy of your
community’s flood hazards would consider the cumulative effects of development on flood discharges subsequent to the publication of
the FIS report for your community and could, therefore, establish greater flood hazards in this area.

Your community must regulate all proposed floodplain development and ensure that permits required by Federal and/or
State/Commonwealth law have been obtained. State/Commonwealth or community officials, based on knowledge of local conditions and
in the interest of safety, may set higher standards for construction or may limit development in floodplain areas. If your
State/Commonwealth or community has adopted more restrictive or comprehensive floodplain management criteria, those criteria take
precedence over the minimum NFIP requirements.

We will not print and distribute this LOMR to primary users, such as local insurance agents or mortgage lenders; instead, the community
will serve as a repository for the new data. We encourage you to disseminate the information in this LOMR by preparing a news release
for publication in your community's newspaper that describes the revision and explains how your community will provide the data and
help interpret the NFIP maps. In that way, interested persons, such as property owners, insurance agents, and mortgage lenders, can
benefit from the information.

This determination is based on the flood data presently available. The enclosed documents provide additionat information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.gov/nfip.

71 H

Patrick F. Sacbibit, P.E., CFM, Project Engineer
Engineering Management Section

Mitigation Division 109770 10.3.1.05080368 102-4-A-C
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Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between
your community and FEMA. For information regarding your CCO, please contact:

Ms. Jeanine D. Petterson
Director, Federal Insurance and Mitigation Division
Federal Emergency Management Agency, Region VIII
Denver Federal Center, Building 710
P.O. Box 25267
Denver, CO 80225-0267
(303) 235-4830

STATUS OF THE COMMUNITY NFIP MAPS

We will not physically revise and republish the FIRM and FIS report for your community to reflect the modifications made by this
LOMR at this time. When changes to the previously cited FIRM panel(s) and FIS report warrant physical revision and republication in
the future, we will incorporate the modifications made by this LOMR at that time.

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. i you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.govinfip.

7

Patrick F. Sacbibit, P.E., CFM, Project Engineer
Engineering Management Section
Mitigation Division 109770 10.3.1.05080368 102--A-C




Page50f5 |IssueDate: JAN 3 O 2007 Effective Date: MAY 2 3 2007 Case No.: 05-08-0368P LOMR-APP

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP REVISION
DETERMINATION DOCUMENT (CONTINUED)

PUBLIC NOTIFICATION OF REVISION

PUBLIC NOTIFICATION
BFE (FEET NGVD 29)
FLOODING SOURCE LOCATION OF REFERENCED ELEVATION MAP PANEL
NUMBER(S)
EFFECTIVE REVISED
Sand Creek Center Tributary Approximately 1,350 feet upstream of East Frontage 6,170 6,165 08041C0753 F
Road

Just downstream of Terminal Avenue 6,216 6,213 08041C0754 F

Within 90 days of the second publication in the local newspaper, a citizen may request that we reconsider this determination. Any request
for reconsideration must be based on scientific or technical data. Therefore, this letter will be effective only after the 90-day appeal
period has elapsed and we have resolved any appeals that we receive during this appeal period. Until this LOMR is effective, the revised
BFEs presented in this LOMR may be changed.

A notice of changes will be published in the Federal Register. This information also will be published in your local newspaper on or
about the dates listed below.

LOCAL NEWSPAPER Name: EI Paso County News
Dates: 02/14/2007 02/21/2007

This determination is based on the flood data presently available. The enclosed documents provide additional information regarding this determination. If you have
any questions about this document, please contact the FEMA Map Assistance Center toll free at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the
LOMR Depot, 3601 Eisenhower Avenue, Alexandria, VA 22304. Additional Information about the NFIP is available on our website at http://www.fema.govinfip.

7 1A

Patrick F. Sacbibit, P.E., CFM, Project Engineer
Engineering Management Section

Mitigation Division 109770 10.3.1.05080368 102--A-C




CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR THE CITY
OF COLORADO SPRINGS AND THE UNINCORPORATED AREAS OF EL PASO COUNTY,
COLORADO, UNDER THE NATIONAL FLOOD INSURANCE PROGRAM

On March 17, 1997, the Department of Homeland Security’s Federal Emergency Management Agency
identified Special Flood Hazard Areas (SFHAs) in the City of Colorado Springs and in the unincorporated
areas of El Paso County, Colorado, through issuance of a Flood Insurance Rate Map (FIRM). The
Mitigation Division has determined that modification of the elevations of the flood having a 1-percent
chance of being equaled or exceeded in any given year (base flood) for certain locations in these
communities is appropriate. The modified Base Flood Elevations (BFEs) revise the FIRM for the
communities.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public
Law 93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended
(Title XIII of the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C.
4001-4128, and 44 CFR Part 65.

A hydraulic analysis was performed to incorporate new topographic data for Sand Creek Center Tributary
from just upstream of Airport Road to just upstream of Galley Road and for Sand Creek East Fork from
approximately 970 feet downstream of Powers Boulevard to just downstream of Stewart Avenue. This
has resulted in a revised delineation of the regulatory floodway, increases and decreases in SFHA width,
and increased and decreased BFEs for both aforementioned flooding sources. The table below indicates
existing and modified BFEs for selected locations along the affected lengths of the flooding source(s)
cited above.

Existing BFE Modified BFE
Location (feet)* (feet)*
Sand Creek Center Tributary:
' Approximately 150 feet upstream of Airport Road 6,109 6,108
! Approximately 1,250 feet upstream of East Frontage Road 6,168 6,164
2Approximately 1,350 feet upstream of East Frontage Road 6,170 6,165
?Just downstream of Terminal Avenue 6,216 6,213
Sand Creek East Fork:
! Approximately 810 feet downstream of Powers Boulevard 6,099 6,096
! Approximately 140 feet downstream of Stewart Avenue 6,206 6,205

*National Geodetic Vertical Datum, rounded to nearest whole foot
!City of Colorado Springs
Unincorporated areas of El Paso County

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Division must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community
must use the modified BFEs to administer the floodplain management measures of the NFIP. These
modified BFEs will also be used to calculate the appropriate flood insurance premium rates for new
buildings and their contents and for the second layer of insurance on existing buildings and contents.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in
which he or she can request, through the Chief Executive Officer of the community, that the Mitigation
Division reconsider the determination. Any request for reconsideration must be based on knowledge of



2

changed conditions or new scientific or technical data. All interested parties are on notice that until the
90-day period elapses, the Mitigation Division’s determination to modify the BFEs may itself be changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Sallie Clark
Chair, El Paso County

Board of Commissioners
27 East Vermijo Avenue
Colorado Springs, CO 80903

OR

The Honorable Lionel Rivera
Mayor, City of Colorado Springs
P.O. Box 1575

Colorado Springs, CO 80901
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El Paso
OVERVIEW

This report was prepared §0 provide design information for the existing Sand Creek Drainageway as
part of the Solace Apartynent development. This document is the Channel Drainage report for the
Solace Apartments. The Sand Creek Drainageway has been studied as part of a Flood Insurance
Study (FIS) for El Pas County Colorado, Volume 7 of 8, revised December 7, 2018 and Sand Creek
Drainage Basin Planning Study, dated January 1993. Existing flow rates from the Sand Creek
Planning Study were used as the basis for the design of the existing channel condition.

GENERAL LOCATION AND DESCRIPTION

Location

The proposed Solace Apartments, known as “Solace” from herein, is a parcel of land located in
Section 7, Township 14 South, Range 65 West of the 6™ Principal Meridian in El Paso County,
Colorado. Solace is a 28.99 acre, urban, multifamily-development and is comprised of 16 apartment
dwellings and associated infrastructure. Solace is bound by existing industrial developments to the
North and vacant land to the West. Galley Road bounds the property to the south and existing light
industrial businesses to the east. A vicinity map of the area is presented in Appendix A.

Description of Property

Solace is currently unoccupied and undeveloped. The existing ground cover is sparse vegetation and
open space, typical of a Colorado rolling range land condition. In general, Solace slopes from
northwest to southeast.

Per an NRCS web soil survey of the area, Solace is made up of Type B soils with a very small
percentage of Type A in the northwest corner of the property. This Type B soil is a blendon sandy
loam. This soil type has a moderate infiltration rate when thoroughly wet. It also consists of
moderately deep or deep, moderately well drained or well drained soil. A soil survey map has been
presented in Appendix A.

Floodplain Statement

Based on the FEMA FIRM Map number 08041C0558G, dated December 7, 2018, a portion of the
existing drainageway lies within Zone AE and Zone X. Zone AE is defined as area subject to
inundation by the 1-percent-annual-chance flood event. Zone X is defined as area outside the Special
Flood Hazard Area (SFHA) and higher than the elevation of the 0.2-percent-annual-chance (or 500-
year) flood. The FIRM Map has been presented in Appendix A.

PREVIOUS SAND CREEK STUDIES

Solace lies within Sand Creek Drainage Basin based on the “Sand Creek Drainage Basin Planning
Study” prepared by Kiowa Engineering in January 1993.
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The Sand Creek Drainage Basin covers approximately 54 square miles in unincorporated El Paso
County, CO. The Sand Creek Drainage Basin is tributary to Fountain Creek. In its existing condition,
the basin is comprised of rolling rangeland with fair to good vegetative cover associated with
Colorado’s semi-arid climate. The natural Drainageway within the site limits is typically deep and
narrow with a well-defined flow path in most areas. Anticipated land use for the basin includes
multifamily residential and open space.

As part of its drainage research, JR Engineering reviewed the following drainage studies, reports and
LOMRs:

e Sand Creek Drainage Basin Planning Study prepared by Kiowa Engineering Corporation in
January 1993.

e Flood Insurance Study- El Paso County, Colorado & Incorporated Areas Vol 7 of 8,
December 2018.

e LOMR- Case No. 05-08-0368P Federal Emergency Management Agency, May 23, 2007.

The Sand Creek Drainage Basin Planning Study was used to establish a stormwater management
plan for the existing and future stormwater infrastructure needs within the Sand Creek Drainage
Basin. Based on provided drainage maps and analysis, in its existing condition, the Sand Creek
Drainageway contains a 100-year flow of 720-900 cfs along Solace’s east property line. The major
Sand Creek Drainageway conveys the stormwater south along the eastern property line where it
ultimately outfalls into the Fountain Creek. JR Engineering has performed checks on these flow
rates to verify their validity. Basin calculations show that the 720-900 cfs are still valid for this
existing condition.

FEMA prepared a revised FIS for El Paso County Colorado, Volume 7 of 8, dated December 7,
2018. The effective floodplain for the site is shown on the FIRM 08041C0752F, revised to reflect
LOMR, dated May 23, 2007. The study area of the FIS where the Sand Creek Drainageway crosses
Galley Road, was found to overtop the culverts and flow onto the road. According to the FIS, this
crossing has a 10% annual chance of flooding and is located in Zone AE of the FIRM. This location
is a Special Flood Hazard Area (SFHA) inundated by the 100-year flood, Zone AE (base flood
elevations determined). The Sand Creek Drainage Basin LOMR was executed on May 23, 2007. The
LOMR revised the flood zone or the area south of Galley Road. See FIRM Map Panel 08041C0752F
for limits of LOMR study and revised flood zones, presented in Appendix

appendix D
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DRAINAGE DESIGN CRITERIA

Development Criteria Reference

Storm drainage analysis techniques were taken from the “City of Colorado Spring/El Paso County
Drainage Criteria Manual” Volumes 1 and 2 (EPCDCM), dated October 12, 1994, the “Urban
Storm Drainage Criteria Manual” Volumes 1 - 3 (USDCM) and Chapter 6 and Section 3.2.1 of
Chapter 13 of the “Colorado Springs Drainage Criteria Manual (CCSDCM), dated May 2014, as
adopted by El Paso County.

Hydrologic Criteria
The hydrologic analysis for this project is based on the Sand Creek Drainage Basin Planning Study.
The flow rates for the 100-yr storm event were taken from CTP-2 & CTP-3 of this study. The

Baseline Flows from this study are included in Appendix C\

i . dix D
Hydraulic Criteria s

GeoHECRAS was used as the primary analysis method for the site. GeoHECRAS was used to
model existing flows within the Sand Creek Drainageway. This model was used to verify flood
plains and analyze any overtopping that may occur within the project site. The 100-year water
surface profiles for the model were analyzed form the north property line of the site to the area just
south of the Galley Road Crossing. Hydraulic computations for the models are contained in

Appendix B.
\ Appendix B of the Sand Creek- Center Tributary
Channel Analysis Report
SUMMARY YRR

The existing Sand Creek drainageway site remains consistent with pre-development drainage
conditions and previous studies. The inundation at Galley Road will pose an issue for future
developments and may require culvert modification in this area to eliminate chances of flooding.
Velocities in the drainageway are also of concern and my require riprap lining to ensure the Sand
Creek Drainageway remains stable during a 100-yr event. The final drainage report for the Solace
development will need to address these concerns and propose possible remedies to prevent erosion of
the channel and scour of the culverts at Galley Road. This report meets the latest EI Paso County
Drainage Criteria requirements for this site.
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REFERENCES:

1. City of Colorado Springs Drainage Criteria Manual Volume 1, City of Colorado Springs, CO, May
2014.

2. Urban Storm Drainage Criteria Manual, Urban Drainage and Flood Control District, Latest Revision.

3. Flood Insurance Study- El Paso County, Colorado & Incorporated Areas Vol 7 of 8, Federal

Emergency Management Agency, December 7, 2018.

4. Sand Creek Drainage Basin Planning Study, Kiowa Engineering, January 1993.

5. Sand Creek Drainage Basin LOMR, Federal Emergency Management Agency, May 23,
2007.
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Provide soil group for this area of the site.

Per GIS aerials, the properties in this area are all
developed with the exception of a small lot at the
southern end (near design point 4). Revise the %
impervious accordingly for this basin as necessary.
Is the developed flow of this area still going to
design point 4?

This area is not captured by your ponds. Per ECM
appendix I, 100% of the applicable development
site shall be captured. Indicate in the narrative how
this area will be captured. It appears that your
sub-basin needs to be broken down further with
more specifics in your narrative. Revise the
sub-basin and narrative as necessary.

Per County criteria overland flow length shall be
max. 100 ft. for urban land uses. Please revise.

The areas do not add up to the total areas
indicated on the column to the left. Revise
accordingly.
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the narrative indicated the majority of the site as
soil group B. Revise.
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Identify the existing overflow structure.
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Please elaborate on your existing and proposed
sub-basin description providing discussion on flow
rates and design points (developed and existing).

. Ha. Further break down your sub-basins as necessary.
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Status: Also indicate the ultimate Qs entering the sand
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