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MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT AND
PRELIMINARY DRAINAGE REPORT FOR FOREST LAKES (FIL. 5, 6, & 7)

PURPOSE
This document is the Master Development Drainage Plan Amendment and Preliminary Drainage Report for Forest

Takes (Filings 3, 6, & 7). ‘The purpose of this report is to identify general onsite and offsite drainage patterns,
storm sewer corridors and areas tributary to the site, and to safely route developed storm water runoff to adequate
treatment and outfall facilitics. Based upon the revisions to the Filings 5, 6, & 7 site layout. The proposed Filings
5, 6, & 7 development shall be in adherence to the El Paso County approved Master Development Drainage Plan

for Forest Lakes as well as current County Drainage Criteria.

PROJECT DESCRIPTION

The Forest Lakes development is a phased master planned community located in notrthern El Paso County,
Colorado. The master planned land includes areas of open space, residential, trails, drainage, preservation and two
water supply rescevoirs. The property lies to the east of Pike National Forest, north of the United States Air Force
Academy, west of Interstate 25 and south of the Town of Monument. The Forest Lakes property is located in
portions of Sections 27, 28, 29 and 33 of Township 11 South, Range 67 West of the Sixth Principal Meridian and
covers approximately 900 acres. The proposed amendment arca (I'ilings 3, 6, & 7) is the far westerly area east of
Filing 1 and is comprised of 287 acres.  Watersheds that impact the Filings 5, 6, & 7 property include Beaver
Creek, Hell Creek and North Beaver Creek. These watersheds are tributary to Monument Creek. Monument
Creek itself passes along the eastern boundary of the ovcrall Forest Lakes property in a north to south direction.
The putpose of the amended Master Development Drainage Plan analysis is to provide existing and updated
developed peak flow data for the 5-year and 100-year recurrence intervals within the Filings 5, 6, & 7 portion of
the property. This tnformation has been used to develop overall drainage design information and to identify the
required storm drainage and flood control facilities within the Filings 5, 6, & 7 property. The vicinity map for the

Filings 5, 6, & 7 Amendment area is presented in the Appendix of this report.

‘The initial approved Master Development Dratnage Plan titled, “Forest Lakes Master Development Drainage
Plan”, was approved by Kiowa Engineering Corporadon and dated April 11, 2002. The following is an excerpt

from that report:

“The hydrology analysis for the initially approved Forest Lakes Master Development Dralnage
Plan was completed in three phases. The first phase is a regional hydrologic analysis. The regional
hydrology model uses an elliptical rainfall distribution patterns based upon Hydromet 52. The

regional analysis was conducted in order to assess the development’s overall impact upon peak
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discharges within Monument Creek as it passes in Forest Lakes development. The hydrology
development in the Monument Creek Drainage Basin Planning Study (IDBPS) was utilized as a
basis for the regional analysis. The existing and developed basin hydrologic conditions were
analyzed. The second phase was a localized hydrologic analysis that focused upon determining
the peak discharges along the major drainageways within the property. For this phase, a Type 11
storm pattern was assumed over the drainage basins associated with the TForest Lakes
development. 'T'his analysis was developed in order to provide information in use in modeling
floodplains and sizing of major drainageway facilities. The third phase was an on-site developed
condition hydrologic analysis, using the Rational Method to determine the peak flows within the

property to size and locate on site hydraulic structures.”

For this Filings 5, 6, & 7 Amendment, detailed analysis of initial/local systems will be deferred to the future final

drainage reports when platting is proposed.

Presented on Exhibit A {map from initial MDD in appendix) is information for the major sub-watershed
information that impact the Forest Lakes property, including Hell Creek, Beaver Creek and North Beaver Creek.
The sub-watersheds shown on Fxhibit A were used in the hydrologic analysis for the regional and localized
hydrologic analysis described above. Beaver Creek courses through the center of the Forest Lakes Development
from west to east. The most significant feature within the Beaver Creek watershed is Bristlecone Lake and Pinon
Lake which are not affected by this Filings 5, 6, & 7 Amendment. These lakes and their embankments were

constructed in 1986 as water supply reservoirs.

The site is located within the Beaver Creek DDrainage Basin.

PREVIOUS REPORTS
Several studies were reviewed in the preparation of the initial Master Development Drainage PPlan and this Filings
5, 6, & 7 Amendment. These studies include:
1. DMaster Plan Level Geologic Hazards Evaluation and Preliminary Geotechnical Investigation, Forest
Lakes Master Development Plan, prepared by CTL/Thompson, Inc. dated July 31, 2001.
2. Forest Lakes Master Development Drainage Plan, prepared by Kiowa Engincering Corporation dated
April 11, 2002.
3. City of Colorado Springs and El Paso County Flood Insurance Study, prepared by Federal Emergency

Management Agency, dated Marcy 1997,

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

5. Drainage Criteria Manual (Volume 3) latest revision April 2008, Urban Drainage and Flood Criteria
District.

6. Bascline Hydrology Study, Monument Creek Drainage Basin Planning Study, prepared by CH2NM Hill,
Ine. and Kiowa Engineering Corporation dated May 1992,

7. Forest Lakes Master Drainage Plan and Phase 1 Drainage Repott, prepared by KIKBNA, Inc. dated
November 1986.

8. Procedures for Determining Peak Flows in Colorado, Incorporates and Supplements Technical

Release No. 55, prepared by Soil Conservation Service, dated March 1980.

The Forest Lakes Master Development Drainage Plan (MIDDP) dated November 1986, was prepared as a part of
the planning for the property which originally began in 1986, This MDDP (1986) was prepared using the
City/County drainage criteria that were in affect at the ime. Peak flow data was developed for the watersheds that
pass through the property. Drainageway improvements, detention basin plans and roadway crossing sizes were

developed for the proposed development condition for the initially developed areas.

SOILS AND GEOLOGY

Soils within the watersheds that are tributary to the Forest Lakes property vary between soil types A through D,
as identified by the U.S. Department of Agriculture, Soil Conservation Service. Soils are classified in hydrologic
groups A, B, C, and D according to their infiltration capacity. Type DD soils atc dominant in the forested areas
west of Monument Creek. These soils are generally associated with the Pikes Peak Granite found in the region,
This is particularly true for the forested portion of the Beaver Creek watershed. The decomposed granite soils
exhibit extremely high rates of runoff and are very susceptible to erosion and sedimentation. Hydrologic Soils
Group A soils consist chiefly of well-drained sand and gravel and have a low runoff potential. The soils within the

Forest Lakes property are predominantly solil type B. See Appendix for additional information.

DRAINAGE CRITERIA

The hydrology for the major sub-watersheds (i.e., Beaver Creek), were estmated using the methods outlined in the
initial Master Development Drainage Plan. Exhibit A presents the major sub-watersheds that impace the Forest
Lakes property. All updated calculations for the Filings 5, 6, & 7 Amendment area were performed using the

following:

s
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Hydrologic calculations were performed using the City of Colorado Springs/El Paso County Drainage Criteria
Manual, as revised in November 1991 and October 1994. Stormwater quality analysis and Extended Detention
Basin (EDB) design arc per the Urban Drainage and Flood Control District Manual and UD-BMP Version 3.01
spreadsheet. The Preliminary drainage calculations within this report use the Rational Method to estimate
stormwater runoff to the three pond locations. TFuture Final Drainage Report(s) will provide a more detailed basin
breakdown and utilize this runoft method to calculate the runoff to each inlets and storm sewer pipes. Also, the
future Final Drainage Reports will provide the final design for each of the three full spectrum detention and water

quality facilities and detailed IR calculations/exhibits to support the tributary impervious values used.

FLOODPLAIN STATEMENT

A portion of this site 15 located within a floodplain as determined by the Flood Insurance Rate Maps (IF.LR.M.)
Map Numbers 08041 C0267G, CO266G, CO258G, & CO259G effective date, December 7, 2018 (See Appendix
for overlay exhibit}). No proposed development is anticipated to take place within the floodplain other than onc

proposed roadway crossing as reflected on the drainage maps.

EXISTING MAJOR DRAINAGEWAYS

Thrce major drainageways flow onto the Forest Lakes site, including North Beaver Creek, South Beaver Creek and
[leli Creek. IMell Creek, North and South Beaver Creek converge in the western portion of the site to form Beaver
Creek. Beaver Creek continues through the site on an castetly course through Bristle Cone Lake over the reservoir
spillway. "The drainageways are well defined and heavily vegetated. The bottom width of the drainageways range

from 5-feet in the smaller Hell Creck to 10-fect in the larger Beaver Creck.

The intent of the Filings 5, 6, & 7 site development is to leave the major drainageways in their existing form to the
greatest practical extent possible. Developed runoffis routed to the three full spectrum detention and water quality
facilitics prior to releasing into these downstream channels.  The original MDDP provided channel hydraulic
analysis and determined with the use of full spectrum detention for the developed runoff, there are no channel
improvements required. Therefore, there is no need for any additional hydraulic studies within these channels.
Minimal disturbance only to the fringe of the wetland areas is proposed, no mouse area disturbance is anttcipated.

Proper permitting for the wetlands disturbance will be in place prior to any construction.
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One road crossing of the existing drainageway is planned with Filings 5, 6, & 7. This crossing will be along North
Beaver Creek upstrcam of the contluence between North and South Beaver Creek. The proposed culverts under
the road crossings along North Beaver Creek have been designed to convey the 100-year Bulked Stream FFlow
(debris flow rate) from the CTL Thompson study of 4,130 cfs. A full hydraulic analysis will be completed with
the [nal Drainage Report and will meet the allowable bridge clearance criteria of at least 2 feet of freeboard
between the box culvert ceiling and 100-yr water surface elevation. Per the CTL Thompson ‘Debris Flow Report’,

we will work with the original HEC-RAS model to properly design this culvert to pass the entire debris flow rate.

PROPOSED DRAINAGE CONDITIONS

As reflected in the approved Kiowa MDDP, the site is influenced by off-site tributary flows from the west and north.
Also, as reflected in the MDDP, on-site full spectrum detention and water quality facilities will detain and treat the
developed runoff from the proposed site prior to releasing at or below historic rates to the downstream channels. As
previously mentioned, the rational method was used to estimate developed runoff values. Appropriate peak runoff

calculadons have been used and will be verified with the future final drainage reports.

DESIGN POINT 1 (Qs = 54.8 cfs and Quu = 132.2 cfs) is the developed runoft from the proposed single family
development, Basin A, 37.55 acres. "This runoff is collected in a public storm sewer system and routed to the proposed
Full Spectrum Detention and Storm Water Quality Facility — Pond A, This facility in an extended detenton basin
(EDB) per the current drainage criteria and UDFCD (Utban Drainage Flood Control District) standards. A composite
impervious value was determined using the Site-Level Low Impact Development (LID) Design Effective Impervious
Calculator (IRF Form) located in the Appendix of this report. With the tributary area of 37.55 acres and a calculated
41.4% imperviousness, the total required Excess Urban Runoff Volume (EURV) 1s 1.642 Ac.-ft. A future Iinal
Drainage Report will provide the detailed breakdown used on the IRF form and exact tributary impetviousness value

for each pond.

Impact structures or other means or cnerpy dissipaton will be provided at all pipe daylight point into and out of the
proposed ponds and bypass storm systems. [inal pond design, outlet structure sizing, trickle channel and forebay details
will be included with final construction drawings for review and approval by El Paso County prior to construction
approval. The EURV design of this pond ensures that all discharges (2, 5, 10, 25, 50 and 100 year) will be released at
ot below histotic release rates. Two preliminary pond sizing forms (UD-Detention v.3.07 & EDB Design Procedure
Form) are included in the Appendix of this report and show the following outlet box features in order to maintain

release rates at or below historic levels:
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4 wide by 4 deep outlet box
4” initial surcharge volume, 350 square feet, 2.5" deep micropool (bottom = 7105.50)
Bottom of pond/top of Mictopool = 7108.00
EURY = Top of Box = 7114.00 Required EURV = 1.642 ac.-ft. Provided EURY = 1.83 ac.-ft.
(3) orifice holes - 3 square inch bottom hole (17 x 3%)
- 4 square inch middle hole (2 x 27)
- 4 square inch top hole (2” x 27)
30” RCP outlet pipe at invert out = 7107.80
45’ length emergency spillway at 7117.00, T'op of pond berm elevation = 7120.00, 12’ wide minimum width.

Using an equivalent undeveloped area of land, Basin EX-A of 37.55 acres, a historic release rate and thus an allowable
rclease rate for Pond A is Q5 = 12.1 cfs and Qo0 = 80.9 cfs. Per the UD-Detentdon form, the restricted release rate
from the facility is Qs = 0.67 ¢fs and Qg = 52.1 ¢fs with a 100-year water surface elevation in the pond of 7116.46.

Final pond design and release rates will be finalized with the final drainage report for the proposed subdivision.

DESIGN POINT 2 (Qs = 22.0 cfs and Quoe = 147.5 cfs} is the historic undeveloped runoff from the off-site Basin
0S§-1, 77.01 acres of adjacent national forest. This runoff sheet flows east directly toward the proposed lots and cul-
de-sac roadways. A series of CDOT Type C grate inlets will be installed along the eastern edge of Basin OS-1, behind
the lots to intercept this historic runoff prior to draining into the proposed development. A bypass or diversion pipe
system will be installed from these grated inlets to the south and into the proposed development but this pipe will not
connect with the proposed development runoff and Pond A tributary storm pipe. Swales and berming will be installed
to route this historic runoff to the grated inlets. In the event of inlet clogging the overflow path will be down the shared
lot line swales of the adjacent home lots. Riprap or concrete V'-notched swales will be installed along these shared lot
lines when the proposed home lots back up to the significant hill side throughout the property. Maintenance of these
grated inlets and diversion storm pipe system is by the Forest Lakes Metro District. Energy dissipation of this historic
runoff will be provided at the exit point of this bypass main into the South Beaver Creek corridor. Future final drainage
reports will discuss erosion protection and adequate downstream corridors from all pipe release points to the existing

channels.

DESIGN POINT 3 (Qs = 23.7 cfs and Qio0 = 186.5 cfs} is the combined runoff from the historic bypass of Design

Point 2 and the release rate of Pond A into the South Beaver Creek mouse limits. The historic release rate into South

ols
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Beaver Creek from this portion of the development is Qs = 32.7 cfs and Qi = 219.5 cfs. Therefore, the proposed

development will not hinder the downstreatn corridor as the flow rates arc less than in the existing conditions.

DESIGN POINT 4 (Q;s = 64.1 cfs and Queo = 176.0 cfs) is the developed runoff from the proposed single family
development and existing open space area, Basin B, 59.94 acres. This runoff is collected in a public storm sewer system
and routed to the proposed Full Specttum Detention and Storm Water Quality Facility — Pond B. ‘This facility in an
extended detention basin (EDB) per the current drainage criteria and UDFCD (Urban Drainage Flood Control District)
standards. A Preliminary composite impervious value was determined using the Site-Level Low Impact Development
(LID) Design Effective lmpervious Calculator {IRT Form) located in the Appendix of this report. With the wibutary
area of 59.94 acres and a calculated 28.8% imperviousness, the total required Excess Urban Runoff Volume (EURV) is
1.771 Ac.-ft. A future Final Drainage Report will provide the detailed breakdown used on the IRF form and exact

tributary imperviousness value for each pond.

Impact structures or other means or energy dissipation will be provided at all pipe daylight point into and out of the
proposed ponds and bypass storm systers. Final pond design, outlet structure sizing, trickle channel and forebay details
will be included with final construction drawings fot review and approval by El Paso County prior to construction
approval. The EURV design of this pond ensures that all discharges (2, 3, 10, 25, 50 and 100 year) will be released at
or below historic release. Two preliminary pond sizing forms (UD-Detention v.3.07 & EDB Design Procedure Form)
are included in the Appendix of this report and show the following outlet box features in order to maintain release rates

at or below historic levels:

6’ wide by 4 deep outlet box
57 initial surcharge volume, 350 square feet, 2.5’ deep micropool (bottom = 7049.50)
Bottom of pond/top of Micropool = 7054.00
EURYV = Top of Box = 7059.80 Required EURYV = 1.771 ac.-ft. Provided EURV = 1.92 ac.-ft.
(3) orifice holes - 4 square inch bottom hole (2” x 2*)
- 8 squatre inch middle hole (4 x 27)
- 12 square inch top hole (4 x 37)
30 RCP outlet pipe at invert out = 705180
50° length emergency spillway at 7063.00, Top of pond berm elevation = 7066.00, 12’ wide minimum width.

Using an equivalent undeveloped area of land, Basin EX-B of 37.55 acres, a historic release rate and thus an allowable

release rate for Pond B 1s Qs = 18.7 cfs and Qo = 123.6 ¢fs. Per the UD-Detention form, the restricted release rate
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from the facility is Qs = 1.3 cfs and Qoo = 84.2 cfs with a 100-year water surface elevation in the pond of 7062.75.

Final pond design and release rates will be finalized with the final drainage report for the proposed subdivision.

DESIGN POINT 5 (Q; = 1441 cfs and Qi = 4130 cfs) is the interpolated historic flow rate within North Beaver
Creek channel from the referenced CTL Thompson Debris Flow report. This runoff rate is much higher than the
MDDP 100-year rate of 2,950 ¢fs. The purpose of including this design point and basin in this analysis is to show that
the runoff rate in South Beaver Creek is less with the installation of the proposed three detention facilities for the
developed runoff. ‘This historic tunoff stays within the established North Beaver Creek corridor and continues south-

cast into the proposed development toward Design Point 6.

DESIGN POINT 6 (Qs = 1433 cfs and Qo = 4116 cfs) is the flow ratc within North Beaver Creck channel from
DP-5 and Basin D, 24.98 acres of onsite property mostly comprised of open space/undeveloped area. At this location
is a proposed roadway crossing (Mesa Top Drive) and (3} single cell box culverts (8 high x 15" wide @ 0.50% grade) to
convey this runoff to the south and Design Point 9. A UD-Culvert v.3.04 from UDFCD (located in the Appendix) was
used to preliminarily estimate the headwater depth and provide riprap encrgy dissipation calculations; Type M riprap,
80’ length of protection and 63’ wide. Preliminary box culvert sizing was also completed using the Bentley FlowMaster
program, results included in the Appendix and include a velocity less than 20 ft/sec and normal depth less of 4.63”. The
inside of the box culvert is 8 high, therefore there is 3.37’ of freeboard over the debris flow rate within the box culvert.
As previously mentioned, a full hydraulic analysis will be completed with the Final Drainage Report and in conjunction

with CTL Thompson and the HEC-RAS channel model. This runoff continues south to Design Point 9.

DESIGN POINT 7 (Qs = 9.8 cfs and Qugo = 66.1 cfs) is the runoft generated from off-site Basin OS-3, 10.31 actes
of existing large lot single family homes and undeveloped land to the notth, and onsite Basin F, 16.61 acres of 2 large
home lots {over 5 acre lots). “The majority of these lots will remain undeveloped except for the driveway and actual
home footprint, and as these lots are over 5 acres in size, detention and water quality is not required. Therefore, multiple
grated inlets will intercept this runoff and a diversion/bypass pipe will route the runoff to the south-west along Mesa
"T'op Drive and directly discharging into North Beaver Creek. Design Point 8 also contains bypass tunoff and connects
to this system prior to discharging into the creek. As with all proposed storm sewer, these grated inlets and diversion

pipe will be owned and maintained by the Forest Lakes Metro District.
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DESIGN POINT 8 (Q; = 8.7 cfs and Quo = 58.2 cfs) is the runoff generated from off-site Basin OS-2, 19.91 acres
of existing large lot single family homes and undeveloped land to the north, and onsite Basin E, 8.96 acres of 2 large
home lots (over 5 acre lots). ‘The majority of these lots will remain undeveloped except for the driveway and actual
home footprint, and as these lots are over 5 acres in size, detention and water quality is not required. Therefore, multiple
grated inlets will intercept this runoff and a diversion/bypass pipe will route the runoff to the south, connecting with
the bypass main from Design Point 7. Lnergy dissipation of this historic runoft will be provided at the exit point of

this bypass main into the North Beaver Creck corridor, downstream of the box culvert crossing at Design Point 6.

DESIGN POINT 9 (Qs = 1440 cfs and Qg0 = 4164 cfs) is the combined flow rate within North Beaver Creek
channel downstream of the proposed box culverts and discharge point from Design Points 7 & 8. This runoff contitues
south-cast in the natural North Beaver Creck corridor where it combines with the release from Pond B at Design Point

10.

DESIGN POINT 10 (Qs = 1441 cfs and Quo = 4192 cfs) is the runoff within North Beaver Creck channel
downstream of Design Point 9 and including the restricted release rate from Pond B. The historic release rate into
North Beaver Creek in the undeveloped conditions is Q5 = 1448 cfs and Qipo = 4216 cfs. Therefore, the proposed

development will not hinder the downstream corridor as the flow rates are less than in the existing conditions.

DESIGN POINT 11 (Q; = 46.9 cfs and Qo = 117.2 cfs) is the developed runoff from the proposed single family
development and existing open space area, Basin C, 30.28 acres. This runoff is collected in a public stortn sewet system
and routed to the proposed Full Spectruin Detention and Storm Water Quality Facility — Pond C. This facility in an
extended detention basin (EDB) per the current drainage critetia and UDIFCD (Urban Drainage Flood Control District)
standards. A composite impervious value was determined using the Site-Level Low Impact Development (LLID) Design
Effective Impervious Calculator (TRF Form) located in the Appendix of this report. With the tributary area of 30.28
acres and a calculated 35.5% imperviousness, the total required Excess Urban Runoff Volume (EURV) is 1.121 Ac.-ft.
A future Final Drainage Report will provide the detailed breakdown used on the IRF form and exact tributary
imperviousness value for each pond. The emergency spillway for this facility will drain onto the proposed Forest Lakes

Drive and south through the open space between Lots 27 & 28 and into Beaver Creck.

Impact structures or other means or energy dissipation will be provided at all pipe daylight point into and out of the
proposed ponds and bypass storm systerns. Final pond design, outlet structure sizing, trickle channel and forebay details

will be included with final construction drawings for review and approval by El Paso County prior to consttuction

:
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approval. The LURYV design of this pond ensures that all discharges (2, 5, 10, 25, 50 and 100 year) will be released at
or below historic release. Two preliminary pond sizing forms (UD-Detention v.3.07 & EDB Design Procedure Form)
are included in the Appendix of this report and show the following outlet box features in order to maintain relcase rates

at or below historic levels:

6’ wide by 4’ deep outlet box
4* initial surcharge volume, 350 square feet, 2.5’ deep micropool (bottom = 7027.50)
Bottom of pond/top of Micropool = 7030.00
EURYV = Top of Box = 7034.00 Required EURY = 1.121 ac.-ft. Provided EURV = 1.18 ac.-ft.
(3) orifice holes - 3 square inch bottom hole (17 x 37)
- 3 square inch middle hole (17 x 3%)
- 6 square inch top hole (27 x 3%)
307 RCP outlet pipe at invert out = 7029.80
38’ length emergency spillway at 7039.00, Top of pond berm elevation = 7042,00, 12° wide minimum width.

Using an equivalent undeveloped atca of land, Basin EX-C of 37.55 acres, a historic release rate and thus an allowable
release rate for Pond Cis Qs = 10.2 ¢fs and Qoo = 68.6 cfs. Per the UD-Detention form, the testricted release rate
from the facility is Q; = 0.55 cfs and Quoo = 33.5 cfs with a 100-year water surface elevation in the pond of 70335.70.

Final pond design and release rates will be finalized with the final drainage report for the proposed subdivision.

DESIGN POINT 12 (Qs; = 1442 cfs and Qe = 4200 cfs) is the runoff within North Beaver Creek channel
downstream of Design Point 10 and including the restriceed release rate from Pond C. The historic release rate into
North Beaver Creek in the undeveloped conditions is Qs = 1452 cfs and Qoo = 4242 cfs. Therefore, the proposed

development will not hinder the downstream corridor as the flow rates are less than in the existing conditions.

EURYV and Stormwater Quality Capture Volume: The standard Extended Detention Basin spreadsheet has been

provided in the Appendix of this report to provide sizing based upon UDFCD requirements for EURV, with a
minimum drain time of 72 hours. A PUD Modification is proposed for this project due to areas of proposed home lots
{back yards only) directly discharging into the adjacent floodplain and Preble’s Jumping Mouse limits.  All major
imperviousness (roads, driveways, and rooftops) are all treated by downstream full spectrum detention and water quality
faciliies. There is a 300°+ open space {native vegetation) between the property line (end of back yards) and waters of
the State of Colorado; and other than a small patio, no additional anticipated imperviousness within the direct release

back yard drainage basins.
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Detention Maintenance, Ownership and Access:  The Metro District for Forest Takes will own and maintain

Detention Facility A, B and C. Access to the pond will be provided per the current El Paso County Criteria and UDFCD
criteria. - An El Paso County Detention Pond Maintenance Agreement will be required indicating these Facilities to be

ultimately owned and maintained by the Metro District.

DRAINAGE AND BRIDGE FEES
Forest Lakes Filings 5, 6, & 7 is to be platted in the future and is within the Beaver Creek Miscellaneous Drainage

Basin. The fees in place at the time of platting will be calculated within future Final Drainage Reports.

If available, existing Drainage Fee credits will be utilized to offset portions of the required fees due for this
development, as to be defined in future Final Drainage Reports. Multiple plats are anticipated for this Filings 5, 6

b

& 7 area.

SUMMARY

Developed runoff from the proposed Forest Lakes Filings 5, 6, & 7 are proposed to outfall to three proposed
public storm systems serving three separate Full Spectrum Detention and Storm Water Quality facilities (owned
and maintained by the Forest Lakes Metropolitan District) prior to discharging to downstream facilities. The
proposed Full Spectrum detention/water quality ponds were sized using the current and applicable drainage criteria
and provide release rates below existing allowable release rates and therefore the proposed development does not
overburden downstream facilities. Future Final Drainage Reports will further define and provide additional

analysis for all on-site storm facilities as the project moves forward.

PREPARED BY:

=

Matthew Larson
Project Manager

Sm/117521/MDDP Amendment.doc
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Hydrologic Soil Group—EIl Paso County Area, Colorado; and Pike National Forest, Eastern
Part, Colorado, Parts of Douglas, El Paso, Jefferson, and Teller Counties

Hydrologic Soil Group

Map unit symbot Map unit name Rating Acres in AOI Percent of ACI

38 Jarre-Tecolote complex, |8 | 247,01 38.2%
8 to 65 percent slopes i :

65 Perrypark gravelly B 7 33.1 51%
sandy loam, 310 8 !
percent slopes

68 Peyton-Pring complex, 3 | B o 164.3 C 20.4%
fo 8 percent slopes !
Subtotals for Soil Survey Area 470.3 72.8%
Totals for Area of Interest } 646.2 100.0% ;
Map unit symbol Map unit name Rating Acres in AQI Percent of ACI
2 Agquolls, 1 to 10 percent |A/D 0.0 0.0%
slopes
'22 Kassler very gravelly A 68.0! 10.5% :

coarse sandy loam, 5
to 35 percent slopes

143 7 Sphinx gravelly coarse | D B 6.0 . 0.9%
sandy loam, 4010 70 |
percent slopes ;

46 ' Sphinx-Rock outcrop - D 12.5 1.9%
complex, 15 to 80 :
percent slopes

47 Sphinxr, warm-Rock D - 752 11.6% |
" outcrop complex, 15 ‘
to 80 percent slopes

48 Tecolote very gravely B 141 22%
sandy loam, 15 to 40 '

' percent slopes, very 1
: stony i
Subtotals for Soil Survey Area 175.8 27.2%
Totals for Area of Interest 646.2 100.0%
Uspa  Natural Resources Web Soil Survey 21192019
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Hydrologic Soil Group—El Paso County Area, Colorado; and Pike National Forest, Eastern
Part, Colorado, Parls of Douglas, El Paso, Jefferson, and Teller Counties

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. Scils 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. Sails 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 infiliration 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 Rufe: Higher

UsDa  Natural Resources Web Soil Survey 211912019
=Sl Conservation Service National Cooperative Soil Survey Page 5of 5
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Forest Lakes MDDP
Runoff Coefficient Calculation

38 % 0.25

2 AR R ARy SR A R

P, A 13.60ac 19.80% 0.30 0,40 0.05 008
A 081 55.10ac  80.20% 0.25 0.35 0.20 0.28
A 68.70ac  100.0% 0.26 0.36
- B 374 17.98% 0.30 0.40 ! 007
0 c 927ac  4358% 0.35 0.45 . 020
& 082 B26ac  3881% 0.25 0.35 0.10 0.14

21.27ac 1000 % 030 0.40

AL A ATER T Y, Arard Uihemtd B
o A 13.60ac 1505 % 030 0.40 0.05 0.06
<) D 21.66ac  2397% 0.30 0.40 0.07 0.10
E 081 55.102c  60.983% 0.25 0.35 0.15 0.21
90.36ac  100.0% 0.27 037

------

- G 363sc IBOL% 030 540 b0% B07
o 083 16538 81.99% 025 035 0.20 0.29
A Wi6ac  1000% 0.36 .36

0.1

g K 56080  2064% 047 0.57 0.10 0.12
B L $63ac_2075% 035 0.45 0.07 0.09
27.138c 100.0% 033 0.45

st L ik
H 15.90 8¢ 35.36 % 0.0 0.40 0.11 0.14
K 560ec  1246% 047 0.57 0.06 0.07
B L 563ac  12.52% 0.5 0.45 0.04 0.06
& ] 15.592c  34.68% 0.30 0.40 0.10 0.14
084 2243c  498% 025 0.35 0.01 0.02
4496ac 1000 % 032 042

e

AT A AT R B O Ol A G

$7.44 % 0.30 0.40 026 035
084 2242 1256% 025 0.35 0.03 0.04
T7.83ac  1000% 0.29 539

00013hydroMODPxls  Runoff Coef Kiowa Engineering Corporation
Date Prepared: 4/11,/02 Project No. 00013



Forest Lakes MDDP
Runoff Coefficient Calculation

8 Q 14450 1600% 035 0.45 0.06 0.07
B 0S5,085A-B  67.77ac  75.04% 025 0.35 0.19 0.26
A

W3lec  100.0% 027 037

TR ) T 1 R ¥ 002 003

N
Q 1445ac  11.77% 035 0.45 0.04 0.05
R 1087ac  885% 0.50 0.60 0.04 0.05
[+ S 66780  543% 0.50 0.60 0.03 0.03
B T 5.01 ac 403% 030 040 0.01 002
u 9.96 ac 811% 0.40 .50 0.03 0.04
0S5,085AB  67.77ac  55.18% 0.25 0.35 _0.14 0.19
122.82ec  100.0% T 0,41
GO0013hydroMDOPXIs  Runoff Coet Kiowa Engineering Corporation

Date Prepared: 4/11/02 Project No. 0D013
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DP-6 - MESA TOP CROSSING

GVF Output Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  ft/s
463 1t
6.40 ft

0.00500 fi/t
0.00185 fi/t

11/20/2018 1:12:13 AM

Bentley Systems, Inc. Haestad Methods Solfemtl&eRtewMaster V8i (SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666
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DETENTION POND “A”

CLASSIC

CONSULTING
ENGINEERS & SURVEYORS



















JOB NAME:

FOREST LAKES PHASE 2

JOB NUMBER:

1175.21

DATE:

02/19/19

CALCULATED BY:

MAL

POND A EURV

POND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION : AREA (BTM to TOP):
{from lowest to highest) 7108.00 - acres
7108.004 123 | 0.00 acres
7110.00 11,955 0.27 acres
7112.00 17,846 0.41 acres
7113.00 21,004 0.48 acres
7114.00 23,897 0.55 acres
- acres
- acres
- acres
- acres
- acres
- acres
PRELIMINARY SIZE: |
VOLUME =  1/3{(EL2-EL1)*(A1+A2+((A1*A2). 51} CUMMULATIVE
VOLUME:
- AC-FT from 7,108 to 7,108
0.20 AC-FT from 7,108 to 7,110 0.20
0.67 AC-FT from 7,110 to 7,112 0.87
0.44 AC-FT from 7,112 to 7,113 1.32
0.51 AC-FT from 7,113 to 7,114 1.83
- AC-FT from 7,114 to - 1.83
- AC-FT from - to - 1.83
- AC-FT from - to - 1.83
- AC-FT from - to - 1.83
- AC-FT from - to - 1.83
- AC-FT from - to - 1.83
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = - 1.83 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT [
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 1.83 = 79,501 19,875
6 1.83 = 79,5601 13,250
8 1.83 = 79,501 9,938
10 1.83 = 79,501 7,950
PONDSIZE-POND A-EURV OF DetentionPonds.xls 2/19/2019 10:52 AM 3 OFg




JOB NAME:

JOB NUMBER:
DATE:
CALCULATED BY:

FOREST LAKES PHASE 2

1175.21

02/19/18

MAL

POND A SPILLWAY

POND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFQ: (RED)

POND ELEVATION :

{from lowest o highest)

7108.00

7108.00

7110.00

7112.00

7114.00

7116.00

7117.00

AREA (BTM to TCP):

- acres

123 0.00 acres

11,955 0.27 acres
17,846 0.41 acres
23,897 0.55 acres
30,889 0.71 acres
34,317 0.79 acres

acres
acres
acres
acres
acres

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)A.5))} CUMMULATIVE
VOLUME:
- AC-FT from 7,108 to 7,108
0.20 AC-FT from 7,108 to 7,110 0.20
0.67 AC-FT from 7,110 to 7,112 0.87
0.95 AC-FT from 7,112 to 7,114 1.82
1.24 AC-FT from 7,114 to 7,116 3.06
074 AC-FT from 7,116 to 7,117 3.80
- AC-FT from 7117 to - 3.80
- AC-FT from - fo - 3.80
- AC-FT from - to - 3.80
- AC-FT from - to - 3.80
- AC-FT from - to - 3.80
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = 3.80 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 3.80 = HHBHH 41,403
5] 3.80 = HHEHHHE 27,602
8 3.80 = bastais el 20,702
10 3.80 = HHEHH 16,561
PONDSIZE-POND A-SPiLL OF DetentionPonds.xis 2/19/2019 10:52 AM 2 OF9




JOB NAME-

FOREST LAKES PHASE 2

JOB NUMBER:

1175.21

DATE:

02/19/19

CALCULATED BY;

MAL

POND A - TOP OF BERM

POND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFQ: (RED)

POND ELEVATION :

(from lowest to highest)

7108.00

7108.00

7110.00

7112.00

7114.00

7116.00

7118.00

7120.00

AREA (BTM to TOP}):

- acres

123 0.00 acres
11,955 0.27 acres
17,846 0.41 acres
23,897 0.55 acres
30,889 0.71 acres
38,385 0.88 acres
46,144 1.06 acres
- acres

- acres

- acres

- acres

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*(A1+A2+({(A1*A2)7 5))) CUMMULATIVE
VOLUME:
- AC-FT from 7,108 to 7,108
020 AC-FT from 7,108 to 7110 0.20
0.67 AC-FT from 7,110 to 7,112 0.87
095 AC-FT from 7,112 to 7,114 1.82
124 AC-FT from 7,114 to 7,116 3.06
1.57 AC-FT from 7,116 to 7,118 463
192 AC-FT from 7,118 to 7,120 6.55
- AC-FT from 7,120 to - 6.95
- AC-FT from - to - 6.55
- AC-FT from - to - 6.55
- AC-FT from - to - 6.55
*SIZING 1S FOR PRELIMINARY PURPOSES ONLY.
VOLUME = - 6.55 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT
POND DEPTH POND VOLUME SURFACE AREA
{FT) AC-FT CF (SF)
4 6.55 = FEHEHEE 71,341
§] 6.55 = FHHHEHE 47,560
8 6.55 = HHHHHE 35670
10 6.55 = FHEHHHEE 28,536
PONDSIZE-POND A-TOF OF DetentionPonds. xis 2/19/2019 10:52 AM 1 OF9
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JOB NAME:

JOB NUMBER:
DATE:
CALCULATED BY:

FOREST LAKES PHASE 2

1175.21

02/19/19

MAL

POND B EURV

POND SIZING WITH PONDPACK EQUATION:
INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :
(from lowest to highest)

7054.00

7054.00

7056.00
7058.00
7059.80

AREA (BTM to TOP):
- acres
100 0.00 acres
15,020 0.34 acres
19,411 0.45 acres
24,125 0.55 acres

acres
acres
acres
acres
acres
acres
acres

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*(A1+A2+({{A1*A2)*.5))} CUMMULATIVE
VOLUME:
- AC-FT from 7,054 to 7,054
0.25 AC-FT from 7,054 to 7,056 0.25
078 AC-FT from 7,056 to 7,058 1.03
0.89 AC-FT from 7,058 to 7,060 1.92
- AC-FT from 7,060 to - 1.92
- AC-FT from - to - 1.92
- AC-FT from - to - 1.92
- AC-FT from - to - 1.92
- AC-FT from - to - 1.92
- AC-FT from - to - 1.92
- AC-FT from - to - 1.92
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = 1.92 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT
POND DEPTH POND VOLUME | SURFACE AREA
(FT) AC-FT CF (SF)
4 1.92 83,497 20,874
6 1.92] = | 83497 13,916
8 1.92 = 83,497 10,437
10 1.92 = 83,497 8,350

PONDSIZE-POND B-EURV OF DetentionPonds.xls

2/19/2019 10:52 AM

6 OF 9




JOB NAME:

FOREST LAKES PHASE 2

JOB NUMBER:

1175.21

DATE:

02/19/19

CALCULATED BY:

MAL

POND B - SPILLWAY

POND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFQ. (RED)

POND ELEVATION :

AREA (BTM to TOP):

(from lowest to highest) 7054.00 - acres
7054.00 100 0.00 acres
7056.00 15,020 0.34 acres
7058.00 19,411 0.45 acres
7060.00 24,125 0.55 acres
7062.00 29,262 0.67 acres
7063.00 31,943 0.73 acres
- acres
- acres
- acres
- acres
- acres
PRELIMINARY SIZE: |
VOLUME = 1/3{(EL2-EL1)*{A1+A2+{(A1*A2)*.5))} CUMMULATIVE
VOLUME:
- AC-FT from 7,054 to 7,054
025 AC-FT from 7,054 to 7.056 0.25
078 AC-FT from 7,056 to 7,058 1.03
099 AC-FT from 7,058 to 7,060 2.02
1.21 AC-FT from 7,060 to 7,062 3.23
070 AC-FT from 7.062 to 7,063 3.92
- AC-FT from 7,063 to - 3,92
- AC-FT from - to - 3.92
- AC-FT from - to - 3.92
- AC-FT from - to - 3.92
- AC-FT from - to - 3.92
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = - - 3.92 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT
POND DEPTH POND VOLUME SURFACE AREA
{FT) AC-FT CF (SF)
4 3.02 = HHEHHH 42 714
6 3.92 = IR 28,476
8 3.92 = HHEHHEE 21,357
10 3.92 = N 17,086
PONDSIZE-POND B-SPILL OF DetentionPonds.xls 2/19/2019 10:52 AM 5 OF9




JOB NAME:

JOB NUMBER:
DATE:
CALCULATED BY:

FOREST LAKES PHASE 2

1175.21

0219119

MAL

POND B - TOP OF BERM

POND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :

{from lowest to highest)

7054.00

7054.00

7056.00
7058.00
7060.00
7062.00
7064.00
7066.00

AREA (BTM to TOP):

- acres

100 0.00 acres
15,020 0.34 acres
19,411 0.45 acres
24,125 0.55 acres
29,262 0.67 acres
34,880 0.80 acres
40,8925 0.94 acres
- acres

- acres

- acres

- acres

PRELIMINARY SIZE: I

VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)".5)}} CUMMULATIVE
VOLUME:
- AC-FT from 7.054 to 7,054
025 AC-FT from 7,054 to 7,056 0.25
0.78 AC-FT from 7,056 to 7,058 1.03
0.99 AC-FT from 7,058 to 7,060 2.02
1.21 AC-FT from 7,060 to 7,062 3.23
1.46 AC-FT from 7.062 to 7,064 468
172 AC-FT from 7,064 to 7,066 6.40
- AC-FT from 7,066 to - 6.40
- AC-FT from - to - 6.40
- AC-FT from - to - 6.40
- AC-FT from - to - 6.40
*SIZING 1S FOR PRELIMINARY PURPOSES ONLY.
VOLUME = 6.40 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 6.40 = FHEHHE 69,739
6 6.40 = HEHHHE 46,492
8 6.40 = HEHHS: 34,869
10 6.40 = HEHHAE 27,895
PONDSIZE-POND B-TOP OF DelentionPonds,x!s 2/19/2018 10:52 AM 4 OF 9
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JOB NAME:

JOB NUMBER:
DATE:
CALCULATED BY:

FOREST LAKES PHASE 2

1175.21

02/1919

MAL

FOND C EURV

POND SIZING WITH PONDPACK EQUATION:
INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :

AREA (BTM to TOP):

(from lowest to highest) 7030.00 - acres
7030.00 390 0.01 acres
7032.00 16,854 0.39 acres
7034.00 22,197 0.51 acres
- acres
- acres
- acres
- acres
- acres
- acres
- acres
- acres
PRELIMINARY SIZE: |
VOLUME =  1/3{(EL2-EL1)*{A1+A2+{{A1*A2)*.5))} CUMMULATIVE
VOLUME:
- AC-FT from 7,030 to 7,030
0.30 AC-FT from 7,030 to 7,032 0.30
0.88 AC-FT from 7,032 to 7,034 1.18
- AC-FT from 7,034 to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
- AC-FT from - to - 1.18
*SIZING 1S FOR PRELIMINARY PURPOSES ONLY.
VOLUME = - 118 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 1.18 51,612 12,903
6 1.18 = 51,612 8,602
8 1.18 = 51612 6,452
10 1.18 = 51,612 5,161
PONDSIZE-POND C-EURV OF DetentionPonds. xls 2/19/2019 10:52 AM 9 OF9




JOB NAME:

JOB NUMBER:
DATE:
CALCULATED BY:

FOREST LAKES PHASE 2

1175.21

02/19/19

MAL

POND C - SPILLWAY

PCND SIZING WITH PONDPACK EQUATION:

INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :

(from lowest to highest)

7030.00

7030.00

7032.00

7034.00
7036.00
7038.00
7039.00

AREA (BTM to TOP):

- acres

390 0.01 acres

16,854 0.39 acres
22,197 0.51 acres
28,151 0.65 acres
34,588 0.79 acres
37,856 0.87 acres

acres
acres
acres
acres
acres

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*{A1+A2+{(A1*A2)*.5)}} CUMMULATIVE
VCLUME:
- AC-FT from 7,030 to 7,030
0.30 AC-FT from 7,030 to 7,032 0.30
0.88 AC-FT from 7,032 to 7,034 1.18
1.14 AC-FT from 7,034 to 7,036 2.33
1.42 AC-FT from 7,036 to 7,038 3.75
0.82 AC-FT from 7,038 to 7,039 4.57
- AC-FT from 7,039 to - 4.57
- AC-FT from - to - 4.57
- AC-FT from - to - 4.57
- AC-FT from - to - 4.57
- AC-FT from - to - 4.57
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME = 4.57 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 4.57 HHEHER 49,797
B 4.57 = N 33,198
8 4.57 = FHEHHHE 24,899
10 4.57 = FHHHHHE 19,919

PONDSIZE-POND C-SPILL OF DetentionPonds.xls

2/18/2019 10:52 AM

8 OF 8




JOB NAME: FOREST LAKES PHASE 2

JOB NUMBER: 1175.21

DATE: 02/19/19

CALCULATED BY: MAL

PCND C - TOP OF BERM

INSERT POND DESIGN SIZE INFO: (RED)

POND ELEVATION :
{from lowest to highest) 7030.00
7030.00
7032.00
7034.00
7036.00
7038.00
7040.00
7042.00

POND SIZING WITH PONDPACK EQUATION:

AREA (BTM to TOP):

- acres

390 0.01 acres
16,854 0.39 acres
22,197 0.51 acres
28,151 0.65 acres
34,588 0.79 acres
41,409 0.95 acres
48,674 1.12 acres
- acres

- acres

- acres

- acres

PRELIMINARY SIZE: |

VOLUME = 1/3{(EL2-EL1)*(A1+A2+((A1*A2)" 5))} CUMMULATIVE
VOLUME:
- AC-FT from 7,030 to 7,030
0.30_ AC-FT from 7.030  to 7,032 0.30
0.88 AC-FT from 7032 1o 7,034 1.18
114 AC-FT from 7034 to 7,036 2.33
1.42_ AC-FT from 7,036 to 7,038 3.75
172 AC-FT from 7,038 to 7,040 5.47
2.05 AC-FT from 7040 to 7,042 7.52
- AC-FT from 7042 to - 7.52
- AC-FT from - to - 7.52
- AC-FT from - to - 7.52
- AC-FT from - to - 7.52
*SIZING IS FOR PRELIMINARY PURPOSES ONLY.
VOLUME= 7.52 AC-FT
APPROXIMATE SURFACE AREA REQUIREMENT |
POND DEPTH POND VOLUME SURFACE AREA
(FT) AC-FT CF (SF)
4 752 | = | #HHEH 81,891
6 752 | = | s 54,594
8 750 | = | # 40,945
10 750 | = | #EEHR 32,756
PONDSIZE-POND C-TOP OF DetentionPonds. xis 2/19/2019 10:52 AM 7 OF 9
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S 2
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SCALE:  1°=500 24-HOUR TYPE Il STORM |
DESIGN POINTS ‘ N &,
DP143 20.35 4,528 14,090 : %
P8 035 4 o % . omor FOREST LAKES DEVELOPMENT
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| ) ] Colorado Springs, Colorado
(1) THE DISCHARGES LISTED BELOW REPRESENT THE BASINS AS FULLY DEVELOPED WITHOUT 803810-3127 FOREST LAKES, LLC
DETENTN. (719)830- 7342 EL PASO COUNTY, COLORADO

0001 3EX~CFT(P)[24x36)§04/11/02}



(

D..

FE F0—

Il \\
e
./

N 4
‘ 0ssB "\ g 72 Q
PN I X e IV D)) =
~, R ~, b -, YA ‘\, S - A § 4 s ~«.‘,,\ - r**«'/ -~ X ’ /r PR
SN Y > — ”%:4—’//}/ - 7N 5 p Ve s e ( EXIST, /PROPOSED AL
=D DD BRRNN VOO ( _ . e TN e , 363 ac \ HP { Q
T S S ) *\\\\ AN \\ x ¢ ) N S el TR ; s o ‘ \ \ L U
R s // VA R N R N« . > N . TN %“"‘“/ A& AN W e — - ) > ) %
S s A g5 B - e { D - N e~ 50" ELECTRIC EASEMENT Ao - i !
e A S e Jls Y ) ] o | S MNog., 1 DI EA et MEé A_TOP' DRIVE , = o -
—— R - = /7‘3@*;_(‘; = e ‘”";‘."i"")jegr—,-/ T 8 s ] ‘/ - YHB () r'[ i—/ ~N A n,"f"‘s -1 - 2 B l 0 B4 W 2 C Q B
\‘//’,../'//’M"” A ///////"ﬁ'% & .c./ }i | _), - <. S ™\ (., sql/s L { r\\"\< T == - o S E il | ) E
I ,I- —y VA \ 3 ‘) \ ; RC 5 AN / : C 0O
A A s SV f . ¢ CReg,. N Y N K e = = 9
SO T N SN ) o L wE ofl 5 3
I, s S ’ Ty ' “x 8 _Bea”cuwen‘fs = /N P e P ) T o
\ J/ / “'"'{:—'\‘;_ _C::‘“ N Y S E 8 g Qd
TN P <
i / 3 ' ( Y S~ e o yd / B C
.. BN~ _ Tl | cl B END
E - 3 ~ / AN ~ ol - ™
1 H . \ y L —— - < \ . e Q—m [ ]
{ g \\ \ ) £ \ \, ) \ : ":} ™ — w L-
\ \h- Yo S \ ~ ,3* Wanll Kr—= o~ g 0o
( 3 IV B O & e T e @l B _8 Mm
/) fo VAN G i VN SN OUTLET-STRUCTURE-F” BE DESIGN ; - @ C'_') ©
\ 5 N N | < QAN FINAC-DRAINAGE REPORT - <t ¢ <« o)
SR ST e N ) - NS — N Olsea &
. ——d W O ORSTTON Slx38
}; § : \ < Y oo
/ W
/ |
7 ' /
951 1N/ o
e
/ / y l /‘”‘ m
| \ . N / 4
( / , / : ) NN N\ Yy : ( / Z
T e W A ==
] # ! )
\ v/ / 1 S
) ) W / / X%\ ounEr STRUCTURE To H=1 = : =~ ) al =
S0 X ,.r\ -\ BE DESIGNED IN FINAL AW - ~. BRIV \\"‘”‘ hd
. AN / ) \ o) \DRAINAGE REPORT—"\_ S j LLI -
0%3 .\ K / ) ' / / % ox\ 1" "'\x\.\ ~— 4; F\ il R
o S , 5 f (LAY / AN Ry T & — - m
8.2§ ad | § f’ f’"/ y/ 0 7 \ 0 ad N = )\ 7}1\ _— . j
:.\’ zt A ./ Vs \ \\v \,-«,"i\‘(_.\_ /'\\ /J ?s), { 7‘7'—___\) l) / r - — w lu
A ¢ ~ ] \ ; \ N ! e — s
7 ) NRY ~ . MOUSE HABITAT-BUFFER ZONE_ AN\ A F S - < Q)
o (/ /, / ~ D i ‘\\_\ \ 7 \ // \«..z\\ S j\\ﬁ.../‘ oL N\ \\\\t-ﬁ“ \ "/ <
:’ /_/ / ) r’ {\ \\_\ ’/ e ~ N \, \ v\\\‘\\ \\_":/ / S\ Z O
Vo /4 P ! ) \ ,,..J I \ (*\\\“‘\ K \\ N S —— /“"’"’/ ——— Z D
1 / / C‘ e \ e \ j“' ///-\..J \“'\\ “M..:v | \\ \\J/::/-—-v ,./ g w
I /”’ e — — P T— . - /{ -1
{ / e { - ,\ ﬂ \\_/ : - n— \k/ )\ ) \\\‘\// -~ /ﬁ/ I I I § §
— ] “ / S NTAS\ 77 T S~ // TN “"'\\\\"// — o /W/l Qo O
~7ROADSIDE_, __—" L T SN 74'715%; = §> g - g x N o =
/ C « ~ . TeH AN D= = 7 ! - —— NN _— By \'/ e - O
/ ) r e’ | -~ 2 A 3 N ” TP e C/ .. o
, / / o=y R A N R N NN \ REE, y N
; / .9'2 ?/w - 9 ) ¥ iy —\/ 7 - /‘ ..... . \.\\ \'\\\\/‘___\‘ Ly ‘*\\. K \ e e e A O
o / P // J T~ - e e ,\\ L — N - /8 “~ — / J Z -
g ~ ' - ) - \ VN s = < =
) f / -~ | & . 1SRN K NN i I I I 7))
[ - » 1 7 / 4 , / a ~, Vi \ \ N / N /) }— <L .
- SOV ; L T\ g s o pesoven -~ N NN \ N N=325
e I} v ’,/ 7 j ] 4
’ i |/ 7 SN S e : f | \ i \\ _ AN )
/ e \ / - S o i ‘! / - S | \ \\\ T — \\._._,__ e 9 Q : O
A al ( 7/ BYS b ‘» \ % —~ N 5 O
o~ S . J / § — " ‘} S k 1\ \‘ \_ — — \\ ..A // (D
/ ~ s 7/ S S N Nadef g O
/ A ’ i —— s o, A § i NN N I . R o
/ I~ / i Iy 3 ~ - . RN ~— m
. . P s (’ A i \ N ‘&‘6990_____\ s '\\ \""’*-«.\ ——
/ // I < 7 Y \ \'\\ T \ - ~ e — e ot e, \“\ O <
/ / [ SN | \ N"\ , N e ~_ | | I D.
e - /;’ Y y Uy B S — | I
‘#‘T-— | <‘ - - / 4 \\ { \\~w-“"“""' mmmmm ~— N [V —_ R - \\ - > O
NN ! N y N SN — RN [ Wl 3
——— — S W, . e / e \~-.\\ Ve, - [p— N e — ,-—-—-..“\”\ T .
— i — "--\ \ - - Q\_.M{”’,M‘-,M“W,___\ o ) T R Ve e Tosg.. ~ - T h’\\“"'"'"“‘“"‘\ s, \\ E O
> /\ . '\—"\ / T ' . \\"“‘*—-\\_ R -\\«L__-"’“‘*"'” ._:__::;'” paae S -~ ~c - /N.Mm\w—.. e \:— m D m
J A e P MOUSE"HABITAT “BUFFER ZONE Rt Y1 0o
// ) / // / j/"/.A\*" e - ;\\ - i i’:\_ o NW“N\\\ e “."‘N'm'm’"m*““\—«-/'\w»ﬂw\‘*_ ‘__\_‘M‘J,.-'""*lMg%ﬂN"‘‘“’\--—-—».«.W_,/-"'«‘--..__,_\~ \\..\ LL' m >_
) / e / ' / \\\\ ~ VN LS e e, ‘.m’\fw \“‘\/”'"’“*\\ 0T T T S \\\ »n
o . /, - ya //\\ NN = . e T - e N Y I I | I
A" / ! ‘\_\ % o~ P 3 \ 4 . \~\‘\ — T e —
g }/ S ~ M\ e e P S |- - 0
A == T /T ¢[-"~"PROPERTY BOUNDARY __ g 35 7)) bu)
ooAm— —% — T S — / e e o - ST
e ) — - s — P . / P / » o T . —
e e LT . ) S L e e, N ~~-/“/,,‘m’~\w-__-m-\ — I-&- < o
i e T . \ £ "_,/’ L Y e LT e e e e W G S ™
R N e e — NS s G
MATCHLINE SEE SHT 3 MATCHLINE SEE SHT 3 &)
o
LEGEND SUMMARY OF DRAINAGE BASINS AND DESIGN POINTS SUMMARY OF DRAINAGE CONVEYANCES
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BASIN/DP §Year 100 Year BASIN/DP 5Year 100 Year BASIN/ DP 5Year 100 Year NUMBER SIZE/TYPE NUMBER SIZE/ TYPE
LM1050 DRAINAGE BASIN DESIGNATION
A 15 cfs 35 cfs T 5 cfs 13 cfs 0S5 22 cfs 54 cfs A-1 ROADSIDE SWALE V-1 54~INCH RCP
\_35254 o —/————— DRAINAGE BASIN AREA B 4 cfs 10 cfs u 12 cfs 27 cfs OS5A 17 _cfs 41 cfs A-2 48—INCH RCP_CULVERT X-1 24-INCH_RCP
c 11 cfs 25 cfs Y 5 cfs 17 cfs 0S58 6 cfs 14 cfs A-3 ROADSIDE SWALE X=2 36-INCH RCP Project No.: 00013
D 22 cfs 51 cfs W 11 cfs 22 cfs 0S7 6 cfs 16cfs c-1 30—INCH RCP BB-1 ROADSIDE SWALE -
2.2 cfs 5_YEAR RUNOFF € 24 cfs 57 cfs X 13 cfs 26 cfs DP A1 46 cfs 114 cfs D=1 48~INCH RCP CULVERT DD—1 24-INCH RCP Date: April 11, 2002
43 ofs 100—YEAR RUNOFF E1 11 cfs 25 cfs Y 9 cfs 18 cfs DP C1 19 cfs 46 cfs _E=1__ 24-INCH RCP DD-2 36-INCH RCP Design: RNW/MWE
F 5 cfs 13 cfs Z 9 cfs 18 cfs DP D1 57 cfs 140 cfs E-2 30—~INCH RCP DD-3 36-INCH RCP gn:
A DESIGN POINT G 4 cfs 10 cfs AA 12 cfs 24 cfs DP G1 16 cfs 40 cfs G-1 ROADSIDE SWALE HH=1 24-INCH_RCP Drawn: MWE
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L 7 cfs 17 cfs FF 9 cfs 21 cfs DP M2 57 cfs 135 cfs M—2 36—INCH RCP BC-2 70~FT CLEAR SPAN BRIDGE
SCALE: t"=2000 @ -7 TIME OF CONCENTRATION FLOW PATH M 20 cfs 48 cfs GG B 6 cfs 13 cfs DP Q1 30 cfs 76cts  F 1 M—3 36~INCH RCP BC-5 54-INCH RCP CULVERT
M1 13 cfs 31 cfs HH 7 cfs 17 cfs DP Q2 49 cfs 120 cfs P-1 ROADSIDE SWALE
DETENTION BASIN LOCATION M2 8 cfs 19 cfs I 26 cfs 62cts |  DPTL 76 cfs 178 cfs | P-2 30—INCH RCP CULVERT
N 7 cfs 17 cfs W 21 cfs 50 cfs DP 21 35 cfs 71 cfs Q-1 ROADSIDE SWALE
——— 100-YEAR FLOODPLAIN LIMITS 0 22 cfs 53 cfs BC1240 48 cfs 160 cfs DP GG1 40 cfs 95 cfs | Q-2 48—INCH RCP CULVERT
P 18 cfs 40 cfs 0s1 39 cfs 96 cfs DP 143 4,528 cfs 14,090 cfs Q-3 42—-INCH RCP
Q 16 cfs 36 cfs 0s2 7cfs 17 cfs DP 145 4,772 cfs 14,720 cfs Q-4 42—~INCH RCP
R 18 cfs 39 cfs 083 14 cfs 34 cfs DP 1220 4,860 cfs 15,190 cfs
s 11 cfs 24 cfs 0S4 12 cfs 30 cfs DP 1230 3,216 cfs 12,100 cfs
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o =
SWALES/BERMING TO BE COMPLETED TO ROUTE %\g\ 5 = N 144 (7270) \ 5
RUNOFF INTO INLETS. OVERFLOW PATH FOR SN (7280) SIS N 4
THESE GRATED INLETS IS DOWN ADJACENT T! T S Y/ (729@ ' / (3) 15'x8" BOX
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DETAILS ON SHEET 11). FINAL ROUTING AND Ny (7310) \ > Z=_
DESIGNED TO BE COMPLETED WITH FINAL 140 \\ (73%6) \ 180 L
DRAINAGE REPORT(S). 7 < - —
N () o 146N NG PhKS 19 A T0RT 48 - N ,
| INLETS AND PIPE TO BE OWNED AND N 155 X0 SR 178 ; 49 51 =
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FOREST LAKES. ‘ / 147 177476 56 3 ‘
SCALE: 1" = 150 128 L \ 2 = 7 T~—osearee 00 o4
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- _—— 70 5 AN .
_ N 2 3 R 172 & >8 | \
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\ [ ingle < N/ A A e e
’ 60 = AR N
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‘ 100—YR FLOOD >, _|
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A 54.8 132.2 / g 169 L l
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0S-3 4.0 27.2 \ 9 164 ‘ S (z160) é__f ~ 57 e O ’\
EX. A 12.1 80.9 159 = (7450) = ) NP5 X
\ O (7140) \ / SR BEEE
EX. B 18.7 125.6 N 160 3 , SN [N
EX. C 10.2 68.6 N\ l 161 (7 o())) / /\ “SEXISTING PREBLES | A
SN 162 12 84 \  MEADOW JUMPING LXK
N\ 2 163 (7110) 7 MOUSE LIMITS / RGBS
= 100) /
N DIVERSION PIPE 116 O 1654 66416771168 > % KR »
DESIGN POINT SUMMARY (RATIONAL METHOD) \ §6\ 115 l’ > LS SO\)‘(\'\ ©
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N YN -
1 54.8 132.2 POND A \ [ 114 / [96 MESA-TOP-DRIVE 85 /
2.0 45.3 30" OUTLET PIPE VO 98 95 N 25\ 86 |
2 22.0 147.5 GRATED INLET & BYPASS STORM \ Vel 93 2 AN 88 X/ EXSTNG ____ /
3 23.7 186.5 EXISTING CHANNEL \ 99 S/ 94 l/ g2 | 91 7/ 90 . PLAIN LIMITS e
64.1 176.0 POND B ~ | S A N EXISTING DEBRIS /
S © R FLOWLINE _ 7
+ 2.2 64.6 30" OUTLET PIPE \\ 100 ! bl _~L— i s Vi \ /
: a5 | wies | FOICEFEM Nou sEaeR SO “ e ) A
6 1433.0 4116.3 PROP. BOX CULVERTS—(3) 15'x8’ ~ -~ Y Z oD A N = = -
7 9.8 66.1 GRATED INLET & BYPASS STORM Ly z & 3 — 37.55 ACRES AT 41.4% / / —
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VN ! 3 - Q100 IN =136.4 CFS
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10 1441.1 4191.5 EXISTING CHANNEL Ao / Z \gxmmo L _ TOTAL 100YR VOLUME REQUIRED R —
46.9 117.2 POND C 3 B DIVERSION PIPE DISCHARGE N MEADOW JUMPING S = 3.075 AC—FT. - \]?,?\ //
M " ) ~ TO SOUTH BEAVER CREEK MOUSE LIMITS e e 6@\* _ N
1.2 24.5 30" OUTLET PIPE 38 & < \)x\’\ T TN Q{é"
12 1441.5 4199.9 EXISTING CHANNEL S FUTURE FINAL DRAINAGE REPORT / <0 )
X WILL PROVIDE HYDRAULIC = /\y
ANALYSIS FROM ALL DISCHARGE = 7 P ~ =X ~2~("
POINTS TO THE CREEK
LEGEND & = 2 > y
EXISTING GROUND CONTOUR (7000) PROPOSED BASIN BOUNDARY . . =
SASIN IDENTIFIER - s FOREST LAKES — FILINGS 5, 6, & 7 Q S
PROPOSED FINISHED CONTOUR 7000 DIRECTION OF DRAINAGE  — oA N ACRES T m MDDP AMENDMENT & Q % %é
SUBDIVISION BOUNDARY EXISTING STORM SEWER - . < 22
PRELIMINARY DRAINAGE REPORT &
LOT LINE _ = — EXISTING STORM INLET — - E
DESIGN POINT DEVELOPED CONDITIONS Q 2
PREBLES MOUSE LIMITS PROPOSED STORM SEWER CONSULTING
100-YR FLOODPLAIN LIMITS _— - PROPOSED STORM INLET STING WETLANDS 557 ENGINEERS & SIURH]VEYORS DESIGNED BY | MAL | SCALE DATE 11/18/18
DEBRIS FLOWLINE LOW POINT/HIGH POINT LP/HP RAA DRAWN BY MAL |(H) 1"= 150" | SHEET 1 oF 2
619 N. Cascade Avenue, Suite 200 (719)785-0790 -
Colorado Springs, Colorado 80903 (719)785-0799(Fax) | CHECKED BY (V) 1"= N/A |JOB NO. 1175.21
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3 20 7 N - Q100 IN = 68.4 CFS o 0 40
— : . ALLOWABLE Q100 OUT = 35.1 CFS UNPLATTED
EX. A 12.1 80.9 %S WETLANDS Cx (4 — TOTAL 100YR VOLUME REQUIRED EXISTING PREBLES
: : . L) A }\ FUTURE FINAL DRAINAGE REPORT \ = 2.238 AC.—FT. MEADOW JUMPING
EX. B 18.7 125.6 R UP\QEXBHNG PREBLES WILL PROVIDE HYDRAULIC MOUSE LIMITS
N D e RDOW JUMPING . J(ANALYSIS FROM ALL DISCHARGE
EX. C 10.2 68.6 ) TR el ERDOW UM \ POINTS TO THE CREEKS \\
T —\ \ /\ @0 {v‘\ XN ~ ’—j /
3 /\ EXISTING DEBRIS [ SR 3
 FLOWLINE \ / / L) S = -
\ % N 'S
DESIGN POINT SUMMARY (RATIONAL METHOD) ) % ch (R GREE \ /
~
DESIGN POINT | Q5 (CFS) | Q100 (CFS) FEATURE 3 C*: AN geh p— —
54.8 132.2 POND A ) N7 S
1 RIS A% — L 7 —
2.0 45.3 30" OUTLET PIPE SRR > \exsne Y ~
—~ {00—YR FLOOD EXISTING DEBRIS ~
2 22.0 147.5 GRATED INLET & BYPASS STORM 100 1R FLO / S WLINE i =
3 23.7 186.5 EXISTING CHANNEL I1:)OL2E\IYF|Q_|hl/—IlI:r%OD /
64.1 176.0 POND B - =
4 2.2 64.6 30" OUTLET PIPE T 4
FROM CTL REPORT— NORTH BEAVER ~
5 1441.5 4129.9 CREEK DEBRIS FLOW RATE L - 6,
6 1433.0 4116.3 PROP. BOX CULVERTS—(3) 15'x8’ ~ ’// N 2 o
7 9.8 66.1 GRATED INLET & BYPASS STORM -~ —= o
8 8.7 58.2 GRATED INLET & BYPASS STORM = —
9 1440.1 4164.4 EXISTING CHANNEL g / (595
10 14411 4191.5 EXISTING CHANNEL Q)
» 46.9 117.2 POND C
1.2 24.5 30" OUTLET PIPE
12 1441.5 4199.9 EXISTING CHANNEL 5970
(5980)
3 (6990)
LEGEND &4
EXISTING GROUND CONTOUR (7000) PROPOSED BASIN BOUNDARY I . - =
BASN. IDENTIFIER >, s FOREST LAKES — FILINGS 5, 6, & 7 Q S
PROPOSED FINISHED CONTOUR 7000 DIRECTION OF DRAINAGE —_— N ACRES 1 I MDDP AMENDMENT & Q % %é
SUBDIVISION BOUNDARY EXISTING STORM SEWER - ‘I & SSI SRELIMINARY DRAINAGE REPORT KPS ;2
LOT LINE _ = — EXISTING STORM INLET — DESIGN POINT DEVELOPED CONDITIONS - 8%
PREBLES MOUSE LIMITS PROPOSED STORM SEWER CONSULTING sm Q 2
100—YR FLOODPLAIN LIMITS - - — PROPOSED STORM INLET STING WETLANDS 5575 ENGINEERS & SIURINVEYORS DESIGNED BY | MAL | SCALE DATE 11/18/18
DEBRIS FLOWLINE LOW POINT/HIGH POINT LP/HP RAA DRAWN BY MAL |[(H) 1"= 150" | SHEET 2 OF 2
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Colorado Springs, Colorado 80903 (719)785-0799(Fax) | CHECKED BY (V) 1"= N/A |JOB NO. 1175.21




	ForestLakes-4,5,6-PDR-MDDP
	Kiowa Rpt 143
	Kiowa Rpt 144
	Kiowa Rpt 145
	Kiowa Rpt 146
	117521-PDR-01
	Sheets and Views
	SHEET 01


	117521-PDR-02
	Sheets and Views
	SHEET 02





