


MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT AND
PRELIMINARY DRAINAGE REPORT FOR FOREST LAKES (PHASE 2)

ENGINEER'S STATEMENT:
The attached drainage plan and report were prepared under my direction and supervision and ate cotrect to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the Ll Paso County for drainage reports and said report is in conformity with the master plan
of the drainage basin. T accept responsibility for any liability caused by any negligent acts, errors, or omissions
on my part in preparing this report.

Kyle R Campbell, Colorado P.E. #29794 Date

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: Forest Fakes Residential Development, I.1.C
By:

Title:

Address: 6385 Corporate Drive, Suite 200

Colorado Springs, CO 80919

EL PASO COUNTY ONLY:
Filed in accordance with the requitements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso County
Engineering Criteria Manual and Land Development Code as amended.
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MASTER DEVELOPMENT DRAINAGE PLAN AMENDMENT AND
PRELIMINARY DRAINAGE REPORT FOR FOREST LAKES (PHASE 2)

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

Lakes (Phase 2). The putposc of this report is to identify general onsite and offsite drainage patterns, storm sewer
corridors and areas tributary to the sitc, and to safely route developed storm water runoff to adequate treatment
and outfall facilitics. Based upon the revisions to the Phase 2 site layout. The proposed Phase 2 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 notthern El Paso County,
Colorado. The master planned land includes arcas of open space, residential, trails, drainage, preservation and two
water supply reservolrs. ‘The property lies to the east of Pike National Forest, notth 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
pottions of Sections 27, 28, 29 and 33 of Township 11 South, Range 67 West of the Sixth Principal Meridian and
coverts approximately 900 acres. The proposed amendment area (Phase 2} is the far westerly area cast of Filing 1
and is comprised of 287 acres. Watersheds that impact the Phase 2 property include Beaver Creck, Hell Creek
and North Beaver Creek. "These watersheds are tributary to Monument Creek. Monutment Creck itself passes
along the eastern boundary of the overall Forest Lakes property in a north to south direction. The purpose 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 Phase 2 pottion of the property. This information has
been used to develop overall drainage design information and to identify the required storm drainage and flood
control facilities within the Phase 2 property. The vicinity map for the Phase 2 Amendment area is presented in

the Appendix of this report.

The initiat approved Master Development Drainage Plan titted, “Forest Lakes Master Development Drainage
Plan”, was approved by [iowa Engineering Corporation and dated April 11, 2002. The following is an excerpt

from that report:

“The hydrology analysis for tbe initially approved Forest Lakes Master Development Drainage
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

regtonal analysis was conducted 1n order to assess the development’s overall impact upon peak
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dischatges within Monument Creck as it passes in Torest Lakes development. The hydrology
development in the Monument Creck Drainage Basin Planning Study (DBPS) was utilized as a
basis for the regional analysis. The existing and developed basin hydrologic conditions were
analyzed. "The sccond 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 Forest Lakes
development. This 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 Mcthod to determine the peak flows within the

property to size and locate on site hydraulic structures.”

For this Phase 2 Amendment, detailed analysis of initial/local systems will be deferred to the future final drainage

reports when platting is proposed.
p p g 15 prop

Presented on Exhibit A (reduced scale map from initial MDDP in appendix) is information for the majot sub-
watctshed information that impact the Forest Lakes property, including Hell Creek, Beaver Creek and North
Beaver Creek. The sub-watersheds shown on Exhibit A were used in the hydrologic analysis for the regional and
localized hydrologic analysis described above. Beaver Creck courses through the center of the TForest Lakes
Development from west to east. The most significant feature within the Beaver Creek watershed is Bristlecone
Lake and Pinon Lake which atc not affected by this Phase 2 Amendment. These lakes and their embankments

were constructed in 1986 as water supply reservoirs.

The site is located within the Beaver Creek Drainage Basin.

PREVIOUS REPORTS
Several studies were reviewed in the preparation of the initial Master Development Drainage Plan and this Phasc
2 Amendment. These studies include:
1. Master Plan Level Geologic Hazards Evaluation and Preliminary Geotechnical lavestigation, Forest
Lakes Master Development Plan, prepared by CTL/ Thompson, Inc. dated July 31, 2001.
2. Forest Lakes Master Devclopiment Drainage Plan, prepared by Kiowa Engincering Corporation dated
April 11, 2002.
3. City of Colorado Springs and Il Paso County Flood Insurance Study, prepared by Federal Emergency
Management Agency, dated Marcy 1997.
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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. Baseline Hydrology Study, Monument Creck Drainage Basin Planning Study, prepared by CH2M Hill,
Inc. and Kiowa Engineering Corporation dated May 1992.

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

8. Procedures for Deternmining 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 werc in affect at the time. 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 initally 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 identificd 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 D soils are dominant in the forested areas
west of Monument Creck. These soils are generally associated with the Pikes Peak Granite found in the region.
This is particularly truc for the forested portion of the Beaver Creck watershed. The decomposed granite soils
exhibit extremely high rates of runoff and arc very susceptible to crosion 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 soil type 13. Sce Appendix for additional information.

DRAINAGE CRITERIA
The hydrology for the major sub-watersheds (i.c., Beaver Creek), were estimated using the methods outlined in the
initial Master Development Drainage Plan. Fxhibit A presents the major sub-watersheds that impact the Forest

Lakes property. All updated calculations for the Phase 2 Amendment area were performed using the following;

ols

CLASSIC

CONSULTING
ENGINTERS & SURVEYORS

Page 6




Hydrologic calculations were performed using the City of Colorado Springs/Tl Paso County Drainage Criteria
Manual, as revised in November 1991 and October 1994, Stormwater quality analysis and Extended Detention
Basin (EDB) design are per the Urban Drainage and Flood Control District Manual and UD-BMP Version 3.01
spteadshcet. The Rational Method was used to estimate stormwater runoff to the proposed inlets and storm sewer

pipes and for comparison purposes to the runoff rates found within the previous reports.

FLOODPLAIN STATEMENT

A portion of this site is located within a floodplain as determined by the Flood Insurance Rate Maps (IF.1.R.M.)
Map Number 08041C 0270F effective date, March 17, 1997 (See Appendix). No proposed development is
anticipated to take place within the floodplain other than two proposed roadway crossings as reflected on the
drainage maps. At the time of the Final Drainage Report submittal, FEMA coordination will be initiated for this
section of North Beaver Creck where the floodplain as reflected on the maps does not correspond to the site

topography.

EXISTING MAJOR DRAINAGEWAYS

Four major drainageways flow onto the Forest T.akes site, including North Beaver Creek, South Beaver Creek and
Hell Creck. Hell 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 easterly 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 Creek to 10-feet in the larger Beaver Creck.

The intent of the Phase 2 site development is to leave the major drainageways in their existing form to the greatest
practical extent possible. There may be the need for localized drainageway improvements should long-term
degradation of the drainageway banks or inverts occur as South Beaver Creek, Beaver Creek and Hell Creek include
both wetlands and Preble’s Jumping Mouse habitat. Minimal disturbance only to the fringe of the wetland areas

is proposed, no mouse area disturbance is anticipated.

Onc road crossing of the existing drainageway is planned with Phase 2. This crossing will be along North Beaver
Creck upstream of the confluence between North and South Beaver Creck. The proposed culverts under the road
crossings along North Beaver Creek have been designed to convey the 100-year Bulked Stream Flow {debris flow

rate) from the CTL Thompson study of 4,130 cfs.

ol
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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 wilt detain and trcat the

developed runoff from the proposed site prior to releasing at or below historic rates to the downstream channels.

DESIGN POINT 1 (Q; = 54.8 cfs and Quo = 132.2 cfs) is the developed runoff 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 detention basin
{(EDB) per the current drainage criteria and UDFCD (Urban Drainage Flood Control District) standards. A composite
impervious value was determined using the Site-Level Low Impact Development (LID) Design Effective Impervious
Caleulator (IRI" 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) is 1.642 Ac.-ft.

Impact structures or other nieans or energy dissipation will be provided at all pipe daylight point into and out of the
proposed ponds and bypass storm systems. 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 pror 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
or below historic 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:

4 wide by 4’ deep outlet box
4” initial surcharge volume, 350 square feet, 2.5> deep micropoo! (bottom = 7105.50)
Bottom of pond/top of Micropool = 7108.00
EURY = Top of Box = 7113.00 Required EURV = 1,642 ac.-ft. Provided EURYV = 1.81 ac.-ft.
(3) orifice holes - 12 square inch bottom hole (4” x 3”)
- 12 square inch middle hole (4> x 3”)
- 16 square inch top hole (4” x 47)
307 RCP outlet pipe at invert out = 7107.80
45’ length emergency spillway at 7117.00, Top 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 releasc rate and thus an allowable

release rate for Pond A 1s Q; = 12.1 cfs and Qs = 80.9 cfs. Per the UD-Detention form, the restricted release rate
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from the facility is Qs = 2.0 cfs and Qi = 45.3 cfs with a 100-year water surface elevation in the pond of 7114.97.

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

DESIGN POINT 2 (Qs = 54.8 cfs and Quo = 132.2 cfs) is the historic undeveloped runoff from the off-site Basin
0O5-1, 77.01 acres of adjacent national forest. This runoff sheet flows east directly toward the proposed lots and cul-
de-sac roadways. A serics of CIDOT Type C grate inlets will be installed along the castetn edge of Basin OS-1, behind
the lots to intercept this historic runoff prior to draining into the proposed development. A bypass ot 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. Enerpy dissipation of this historic

runoff will be provided at the exit point of this bypass main into the South Beaver Creek corridor.

DESIGN POINT 3 (Qs = 23.7 cfs and Q0 = 186.5 cfs) is the combined runoff from the histotic 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
Beaver Creek from this portion of the development is Qs = 32.7 cfs and Qoo = 219.5 cfs. Therefore, the proposed

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

DESIGN POINT 4 (Qs = 64.1 cfs and Quoo = 176.0 cfs) is the developed runoff from the proposcd 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 Spectrum 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 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 59.94

acres and a calculated 28.8% imperviousness, the total required Excess Urban Runoff Volume (EURV) is 1.771 Ac.-ft.

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 systems, 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 construction
approval. The EURV 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 releasc rates

at or below historic levels:
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6’ wide by 4’ deep outlet box
5” initial surcharge volume, 350 square feet, 2.5’ deep micropool (bottom = 7049.50)
Bottom of pond/top of Micropool = 7052.00
EURY = Top of Box = 7057.30 Required EURV = 1,771 ac.-ft. Provided EURV = 1.86 ac.-ft.
(3) orifice holes - 12 square inch bottom hole (47 x 3)
- 12 square inch middle hole (4” x 3)
- 16 square inch top hole (4” x 47)
30” RCP outlet pipe at invert out = 7051.80
50° length emergency spillway at 7061.00, Top of pond berm elevation = 7064.00, 12° wide minimum width.

Using an equivalent undeveloped arca 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 = 125.6 cfs. Per the UD-Detention form, the restricted release rate
from the facility is Qs = 2.2 cfs and Qoo = 64.6 <fs with a 100-year water surface elevation in the pond of 7060.51.

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

DESIGN POINT 5 (Qs = 1441 cfs and Qi = 4130 cfs) is the intetpolated historic flow rate within North Beaver
Creck channcl from the referenced CTL Thompson Debris Flow report. This runoff rate is much higher than the
MDDP 100-year rate of 2,950 cfs. "Lhe 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 runoff stays within the established Notth Beaver Creek corridor and continues south-

east into the proposed development toward Design Point 6.

DESIGN POINT 6 (Qs = 1433 cfs and Qo = 4116 cfs) is the flow rate within North Beaver Creek 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 verify the headwater depth and provide riprap energy dissipation calculations; Type M riprap, 80’ length of
protection and 63’ wide. Box culvert sizing was also verified using the Bentley TFlowMaster program, results included
in the Appendix and include a velocity less than 20 ft/sec and normal depth less of 4.63°. This runoff continues south

to Deesign Point 9.
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DESIGN POINT 7 (Q5 = 9.8 cfs and Quoo = 66.1 cfs) is the runoff generated from off-site Basin OS-3, 10.31 acres
of existing large lot single family homes and undeveloped land to the north, and onsite Basin F, 16.61 acres of 2 large
home lots (over 5 acre lots). The niajority 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 requited. Therefore, multiple
grated inlets will intercept this runoff and a diversion/bypass pipe will route the runoff to the south-west along Mesa
Top Drive and directly discharging into North Beaver Creek. Design Point 8 also contains bypass runoff and connects

to this system prior to discharging into the creek.

DESIGN POINT 8 (Qs = 8.7 cfs and Qux = 58.2 cfs) is the runoff generated from off-site Basin OS-2, 19.91 actes
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 rernain 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. Energy dissipation of this historic runoff will be provided zt the exit point of

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

DESIGN POINT 9 (Qs = 1440 cfs and Qu = 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 continues

south-east in the natural North Beaver Creek corridor where it combines with the release from Pond B at Design Point

10.

DESIGN POINT 10 (Q; = 1441 cfs and Qi = 4192 cfs) is the runoff within North Beaver Creek 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 undevcloped conditions is Qs = 1448 cfs and Qoo = 4216 cfs. Therefore, the proposed

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

DESIGN POINT 11 (Qs = 46.9 cfs and Quy = 117.2 cfs) is the developed runoff from the proposed single family
development and existing open spacc area, Basin C, 30.28 acres. ['his runoff is collected in a public storm sewer system
and routed to the proposed Full Spectrumn Detention and Storm Water Quality Facility — Pond C. This facility in an
extended detention basin (EIDB) 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
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Effective Impervious Calculator (IRF 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.

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 systems. 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 ptiot to constructon
approval. The EURV design of this pond cnsures 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 featutes in order to maintain release rates

at ot 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
EURY = Top of Box = 7035.00 Required EURV = 1121 ac.-ft. Provided EURYV = 2.07 ac.-ft.
(3) orifice holes - 12 square inch bottom hole (4” x 3”)
- 12 square inch middle hole (4 x 3)
- 16 squate inch top hole (4”7 x 4%)
30” RCP outlet pipe at invert out = 7029.80
38’ length emergency spillway at 7039.00, Top of pond berm elevation = 7042.00, 12’ wide mininmum width.

Using an equivalent undeveloped area of land, Basin EX-C of 37.55 acres, a historic release rate and thus an allowable
release rate for Pond C is Qs = 10.2 cfs and Qiop = 68.6 cfs. Per the UD-Detention form, the restricted release rate
from the facility 1s Qs = 1.2 cfs and Quoo = 24.5 cfs with a 100-year water surface elevation in the pond of 7036.10.

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

DESIGN POINT 12 (Qs = 1442 cfs and Qi = 4200 cfs) is the runoff within North Beaver Creek channel
downstream of Design Point 10 and including the restricted release rate from Pond €. The historic release tate into
North Beaver Creek in the undeveloped conditions is Qs = 1452 ¢fs and Qoo = 4242 cfs. Thetefore, the proposed

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

Detention Maintenance, Ownership and Access: The Mewo District for Forest Lakes will own and maintain

Detention Facility A, Band C. Access to the pond will be provided pet 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 Phasc 2 is to be platted in the future and is within the Beaver Creek Miscellaneous Drainage Basin.

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

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 Phase 2 atea.

SUMMARY

Developed runoft from the proposed Forest Lakes Phase 2 are proposed to outfall to three proposed public storm
systems serving three separate Full Spectrum Detention and Storm Water Quality facilitics (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 Scil Group—EI| Paso County Area, Colorade; and Pike National Forest, Eastern Forest Lakes
Part, Colorado, Parts of Douglas, El Paso, Jefferson, and Teller Counties

Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AO1
1 Alamosa loam, 1 to 3 D 4.9 0.1%
' percent slopes
.38 Jarre-Tecolote complex, |B 1,396.0 32.2%

8 to 65 percent slopes

65 Perrypark gravelly 8 353.9 8.2%
sandy loam, 3to 9
percent slopes

68 Peyton-Pring complex, 3 |8 565.0 13.0%
to 8 percent slopes

69 Peyton-Pring complex, 8 |B 28.5 0.7%
to 15 percent slopes :

71 Pring coarse sandy 'B ' 29.4 0.7%
loam, 3 to 8 percent
slopes

92 Tomah-Crowfoot loamy | B 39.9 0.9%
sands, 3 to 8 percent
slopes

93 Temah-Crowfoot B 100.4 2.3%
complex, 8to 15
percent slopes

Subtotals for Soil Survey Area 2,518.0 58.0%
Totals for Area of Interest 4,341.0 ; 100.0%
Map unit symbol Map unit name Rating Acres in AQOL Percent of AQI
2 Aquolls, 1 to 10 percent |A/D 11.0 0.3%
slopes
22 | Kassler very gravelly A 71.5 1.6%

coarse sandy loam, 5
te 35 percent slopes

32 ‘ Perrypark coarse sandy |B 7 253 0.6%
! loam, 1 to 15 percent
slopes : i
35 Rock outcrop-Sphinx ' D ' 29.2 0.7%

complex, 15 to 80
percent slopes

36 Rock outcrop-Sphinx, D o 100.6 2.3% !
warm complex, 15to :
80 percent slopes !

42 Sphinx gravelly coarse |D o 38 0.1%
sandy loam, 1510 40 :
percent slopes

43 Sphinx gravelly coarse |D ' 7 126.1 2.9%
sandy loam, 40 to 70 i :
percent slopes |

USD% Natural Resources Web Seil Survey 1112712017
Conservation Service National Cooperative Soil Survey Page 3of 5



Hydrologic Soil Group—EIl Paso County Area, Colorado; and Pike National Forest, Eastern

Parl, Colorado, Parls of Douglas, El Pasg, Jefferson, and Teller Counties

Forest Lakes

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AO|

46

Sphinx-Rock outcrop
complex, 15 to 80
percent slopes

620.4

14.3%

47

Sphinx, warm-Rock
oulcrop complex, 15
to 80 percent slopes

526.7

12.1%

43

Tecolote very gravelly
sandy loam, 15 to 40
percent slopes, very
stony

147.4

3.4% ‘

49

Tecolote very gravelly
sandy loam, 40 to 70
percent slopes, very
stony

148.3

3.4%

50

Tomah sandy loam, 2 to
15 percent slopes

12.5

0.3%

Subtotals for Soil Survey Area

1,823.0 |

42,0%

Totals for Area of Interest

4,341.0

100.0%

uUsbs  Natural Resources

Conservation Service

National Cooperative Scil Survey

Web Soil Survey

1142712017
Page 4 of 5



Hydrologic Soil Group—El Paso County Area, Colorado; and Pike National Forest, Eastern Forest Lakes
Pan, Colorado, Pars 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 accerding 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. Seils having a high infiliration 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. Scils 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 scils 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 mederately fine texture or fine texture. These soils have a slow rate of
water transmission,

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

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

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

uspDa  MNatural Resources Web Soil Survey 11/27/2017
Conservation Service National Cooperative Soil Survey Page 5of 5
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Forest Lakes MDDP
Runoff Coefficient Caleutation

A 13.60 ac

P 19.80 % 0.08
0sI 55,108c  80.20% 0.25 0.35 020 0.28

Ay

a 68.70ec  100.0% 0.26 036

AR G

- B ERZY 17.58% 0.30 0.40 0.05 0.07
) C 9.27 ec 41.58% 0.35 0.45 0.15 020
a 052 826 ac 38.83 % 0.25 0.35 0.10 0.14

21.27 ac 100.0 % 030 .40

A D 21.66a0  2397% 030 0.40 007 0.10

& oS $510ac  60.98 % 0.25 0.35 0.15 021 |
50.36ac 1000% 027 037 |

= 040 !

E 083 16.53sc  81.99% 0.25 0.35 0.20 0.29

a T20.062c  1000% 0.26 036

: ‘g.‘k"

H 1590ec  58.61% 0.30 0,40 0.18 0.23

7 K 560ec  20.64% 047 0.57 0.10 0.1
B L $63ac  20.75% 0.35 0.45 0.07 0.09
27.138c  100.0% 0.35 0.45

L e R R s

H 13908 35.36% 0.30 0.40 0.11 0.14

X 560ac  12.46% 0.47 0.57 0.06 0.07

B L 563ac  12.52% 0.35 045 0.04 0.06
B ! 15.59ac  34.68% 0.30 0.40 .10 0.14
0s4 2243c  498% 0.25 0.35 0.01 0.02

44.96ac  100.0 % rXY) 0.42

P AT B AT S O R Gy A L e R

= I 15.59ac  87.44 % 0.30 0.40 0.25 0.35
"y 084 224ac  12.56% 0.25 0.35 0.03 0.04
A 1783ac  100.0% 0.29 039
00013hydroMODP s Runoff Goet Kiows Engineering Corporation

Date Prepared: 4/11/02 Project No. 00013



Forest L.akes MDDP
Runoff CoeHicient Celculation

EDesign PaTi A AR A e AT R e R b e R
- N 809 ac 896% 0.30 0.40 0.03 0,04
o Q 1445 ac 1600 % 035 045 0.06 0.07
g 085,085A-B §7.77 ac 75.04 % 0.25 0.35 0.19 0.26
90.31 ac 100.0 % 027 037

e I T s R TR
N 6.59% 0.30 0.40 0.02 0.03
Q 1445 ac 1L77% 0.5 0.45 0.04 0.05
R 1087 ac 8.859% 0.50 0.60 0.04 0.05
E $ 667ac  543% 0.50 0.60 003 0.03
g T 5.01 s 408% 0.30 0.40 (1111 0.02
U 9.96 ac 8.11% 040 0.50 0.03 0.04
085,085A-B 67.77 ac 5518 % 0.25 0.35 0.14 0.19
122.82 ac 100.0 % 0.31 0.41

00013hydroMODPxls  Aunolf Coef Kiowa Engineering Corparation
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DP-6 - MESA TOP CROSSING

Project Description

Friction Method

Solve For
Input Data

Roughness Coefficient
Channel Slope

Height

Bottom Width

Discharge

Resulis

Normal Depth
Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Discharge Full
Slope Full

Flow Type

GVF Input Data

Downstream Depth
Length
Number Of Steps

GVF Qutput Data

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise
Normal Depth Over Rise

Downstream Velocity

Manning Formula

Normal Depth

0.013
0.00500
8.00
45.00
4130.00

463
208.37
54.26
3.84
45.00
6.40
57.9
0.00185
19.82
6.10
10.74
1.62
657411
0.01267
Supercritical

0.00
0.00

0.00

0.00
0.00
57.88
Infinity

ft/t

ft'fs

ﬂZ

ft¥s
ft/ft

%
%

11/20/2018 1:12:13 AM

Bentley Systems, Inc. Haestad Methods Sol@worti&eRtewMaster V3i (SELECTseries 1) [08.11.01.03]
27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666



DP-6 - MESA TOP CROSSING

GVF OQOutput Data

Upstream Velocity
Normal Depth
Critical Depth
Channel Slope
Critical Slope

Infinity  fi/s
463 fi
6.40 fi

0.00500 fu/ft
0.00185  fu/f

11/20/2018 1:12:13 AM

Bentley Systems, Inc. Haestad Methods Sol@émtl€leRtewMaster 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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EXHIBIT C

ILOCALIZED FUTURE HYDROLOGY

24-HOUR TYPE il STORM

FOREST LAKES DEVELOPMENT
MASTER DEVELOPMENT DRAINAGE PLAN

FOREST LAKES, LLC
EL PASO COUNTY, COLORADO
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