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1.0 LOCATION and DESCRIPTION

Carriage Meadows South Townhomes at Lorson Ranch is located southeast of the intersection of
Fontaine Boulevard and Carriage Meadows Drive in El Paso County Colorado. The site is located on
approximately 5.32 acres of vacant land. Future plans are to develop this site into 50 single family
attached (townhome) units. The land is currently owned by Lorson LLC nominee for Lorson North Dev
Corp. Planned development of this area will consist of single-family attached units.

The site is located in the Northeast V4 of Section 22 and the Northwest 4 of Section 23, Township 15
South and Range 65 West of the 6" Principal Meridian; it is currently zoned RR3, Rural Residential
District. The property is bounded on the north by the Fontaine Boulevard, on the east by the relocated
Jimmy Camp Creek, a major Drainage conveyance system, on the west by Carriage Meadows Drive,
on the south by Carriage Meadows South Filing No. 1, a single-family development. For reference, a
vicinity map is included in Appendix A of this report.

Conformance with applicable Drainage Basin Planning Studies

There is an existing (unapproved) DBPS for Jimmy Camp Creek prepared by Wilson & Company in
1987, and is referenced in this report. The only major drainage improvements for this study area
according to the 1987 Wilson study was the reconstruction of Jimmy Camp Creek which was completed
in 2006.

Conformance with MDDP/PDR for Carriage Meadows South by Core Engineering Group

Core Engineering Group has an approved MDDP/PDR for Carriage Meadows South which covers this
study area. This PDR/FDR conforms to the MDDP/PDR and is referenced in this report. All major
infrastructure outlined in the MDDP/PDR has been constructed as part of the Carriage Meadows South
Filing No. 1 final plat (SF 17-011). WQ/Detention Ponds G1.7, G1, G2, and G3 were constructed in
2017 which detains/treats all runoff from this site. Existing storm sewer infrastructure was extended to
the SW corner of this site early in 2017.

Carriage Meadows South Filing No. 2 is located within the “Jimmy Camp Creek Drainage Basin”,
which is a fee basin and is part of the “Jimmy Camp Creek Drainage Basin Planning Study”, prepared
by Kiowa Engineering Corp., Colorado Springs, CO.

2.0 DRAINAGE CRITERIA

The supporting drainage design and calculations were performed in accordance with the City of
Colorado Springs and El Paso County “Drainage Criteria Manual (DCM)”, dated November, 1991, the
El Paso County “Engineering Criteria Manual”’, and the UDFCD “Urban Storm Drainage Criteria
Manual” Volumes 1, 2 and 3. No deviations from these published criteria are requested for this site. The
proposed improvements to the Lorson Ranch Development will be in substantial compliance with the
“Jimmy Camp Creek Drainage Basin Planning Study”, prepared by Kiowa Engineering Corp., Colorado
Springs, CO.

The Rational Method as outlined in Section 6.3.0 of the May 2014 “Drainage Criteria Manual” and in
Section 3.2.8.F of the El Paso County “Engineering Criteria Manual” was used for basins less than 130
acres to determine the rainfall and runoff conditions for the proposed development of the site. The
runoff rates for the 5-year initial storm and 100-year major design storm were calculated.

Current updates to the Drainage Criteria manual for El Paso County states the if detention is
necessary, Full Spectrum Detention will be included in the design. Detention (Pond G1/G2)
constructed as part of Carriage Meadows South at Lorson Ranch Filing No. 1 has been sized to provide
full spectrum detention and water quality treatment for this development. See Appendix E for excerpts
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of the Carriage Meadows South Filing No. Final Drainage Report for the pond spreadsheets and pond
tributary area maps.

3.0 EXISTING HYDROLOGICAL CONDITIONS

The site is currently undeveloped with native vegetation (grass with no shrubs) and moderate slopes in
a south-southwesterly direction to an existing CDOT type “D” inlet. Runoff is then directed westerly via
24” & 30” RCP’s to an existing detention facility, located west side of Carriage Meadows Drive. These
flows then continue west and south to WQ/Detention Pond G1. The soils across the site consists of the
Ellicott loamy course sand, a deep somewhat excessively drained soil with 0 - 5% slopes, and the
Manzanst (Manzanola) clay loam, also a deep well drained soil with 1 — 3% slopes according to the Soil
Survey of El Paso County Area. A majority of these soils are type A/B, and a small portion consist of
soil type C/D. These soil types will be used for the hydrologic conditions. No offsite drainage impacts
this development. See Appendix A for SCS Soils Map.

Table 3.1: SCS Soils Survey.

Soil Hydro. | Shrink/Swell | Permeability Surface Erosion
Group Potential Runoff Hazard
Potential

28-Ellicott Loamy

Coarse Sand (1%) A Low Rapid Slow High
52-Manzanst Clay Moderate to :
Loam (59%) C High Slow Medium Moderate

The following on-site current condition basins are briefly discussed as follows:

Basin G1.1

This basin is located halfway between Carriage Meadows Drive and adjacent to realigned Jimmy Camp
Creek. Runoff is directed southerly to an existing drainage swale that directs runoff to an existing CDOT
type “D” inlet next to Carriage Meadows Drive. The peak flow from this 2.66 acre basin is 0.8cfs for the
5-year storm event and 5.6¢fs for the 100-year storm event. This basin also accepts flow from basins
G1.2 and G1.3.

Basin G1.2

Basin G1.2 is developed flow from a portion of Carriage Meadows South Filing No. 1 and runoff is
directed northerly to the previously mentioned existing drainage swale and the CDOT type “D” inlet next
to Carriage Meadows Drive. The peak flow from this 2.22 acre basin is 4.3cfs for the 5-year storm
event and 9.5c¢fs for the 100-year storm event.

Basin G1.3

Basin G1.3 is developed flow from a portion of Carriage Meadows South Filing No. 1 and runoff is
routed to Rubicon Drive and then directed northerly through basin G1.2 to the previously mentioned
existing drainage swale and CDOT type “D” inlet next to Carriage Meadows Drive. The peak flow from
this 0.45 acre basin is 0.8cfs for the 5-year storm event and 1.8cfs for the 100-year storm event.

Basin G1.4

This basin is located halfway between realigned Jimmy Camp Creek and adjacent to Carriage
Meadows Drive. Runoff is directed southerly to an existing 15’ type “R” inlet in Carriage Meadows Drive
on the east side. The peak flow from this 4.16 acre basin is 4.8cfs for the 5-year storm event and
13.1cfs for the 100-year storm event. These flows are then routed westerly via a 24” & a 30" RCP to an
existing detention facility (Pond G1.7), located west side of Carriage Meadows Drive
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Existing Design Point 1

Existing Design Point 1 is located at an existing CDOT Type “D” inlet on the east side of Carriage
Meadows Drive and accepts flow from Existing Basins G1.1-G1.3. The peak existing flow at this design
point is 5.1cfs for the 5-year storm event and 15.1cfs for the 100-year storm event. This flow is less
than the design flows of 14.9c¢fs/29.2cfs (see CMS Filing No. 1 FDR).

Existing Design Point 2

Existing Design Point 2 is the total existing pipe flow in an existing 30" RCP crossing under Carriage
Meadows Drive. The runoff is from existing Basins G1.1-G1.4 and is collected by an existing 15° CDOT
Type R inlet and a CDOT Type D inlet. The peak existing flow at this design point is 9.7cfs for the 5-
year storm event and 27.7cfs for the 100-year storm event. This flow is less than the design flows of
24 .3cfs/46.5cfs (see CMS Filing No. 1 FDR).

4.0 DEVELOPED HYDROLOGICAL CONDITIONS

Hydrology for the Carriage Meadows South at Lorson Ranch Filing No. 2 drainage report was based
on the City of Colorado Springs/El Paso County Drainage Criteria. Basins that lie within this project
were determined and the 5-year and 100-year peak discharges for the developed conditions have been
presented in this report. Based on these flows, storm inlets will be added if the street capacity is
exceeded.

The time of concentration for each basin was developed using an overland, ditch, street and pipe flow
components. The maximum overland flow length for developed conditions was limited to 100 feet.
Travel time velocities ranged from 2 to 6 feet per second. The travel time calculations are included in
the back of this report.

Runoff coefficients for the various land uses were obtained from the City of Colorado Springs/El Paso
County Drainage Criteria Manual and were weighted for each basin.

The hydrology analysis necessary for sizing the storm sewer system is preliminary only and will be
finalized when the construction documents are prepared.

Drainage concepts for each of the basins are briefly discussed as follow:

Basin G1.1

This basin is located on the east side of Rubicon Drive/Rubicon Heights; runoff from the proposed
townhomes directs flow west to Rubicon Drive/Rubicon Heights. These flows are then routed southerly
to design point 1; a proposed type “R” inlet located in a low spot on the east side of Rubicon Drive, this
inlet will be discussed in greater detail under the hydraulic summary part of this report. The peak
developed flow from this 1.34 acre basin is 3.5cfs for the 5-year storm event and 7.1cfs for the 100-year
storm event. Runoff is then routed west in a proposed 24” RCP.

Basin G1.2

Basin G1.2 generates developed flow from a portion of Carriage Meadows South Filing No. 1, and
runoff is directed westerly to Rubicon Drive then northerly to design point 1 and the previously
mentioned proposed 10’ type “R” inlet located in a low spot on the east side of Rubicon Drive, and will
be discussed in greater detail under the hydraulic summary part of this report. The peak flow from this
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1.31 acre basin is 2.9cfs for the 5-year storm event and 6.3cfs for the 100-year storm event. Runoff is
then routed west in a proposed 24” RCP.

Basins G1.2a

This basin is located east of Rubicon Drive and west of realigned Jimmy Camp Creek; runoff from the
proposed townhomes directs flow east to proposed area inlets and conveyed southerly and westerly via
12” and 15” PVC storm drain at a minimum of 0.80% slope to the storm sewer in Rubicon Drive. These
inlets and pipe system will be discussed in greater detail under the hydraulic summary part of this
report. The peak developed flow from this 1.25 acre basin is 1.1cfs for the 5-year storm event and
3.6cfs for the 100-year storm event. Runoff is then routed west in a proposed 24” RCP.

Basin G1.3

Basin G1.3 is located in Carriage Meadows South Filing No. 1 and directs runoff north to Mandan Drive
and east to Rubicon Drive. These developed flows are collected in Rubicon Drive and routed north to
design point 3; a proposed type “R” inlet located in a low spot on the west side of Rubicon Drive. This
inlet will be discussed in greater detail under the hydraulic summary part of this report. The peak
developed flow from this 0.45 acre basin is 0.8cfs for the 5-year storm event and 1.8cfs for the 100-year
storm event. Runoff is then routed west in a proposed 24" RCP.

Basin G1.4

Basin G1.4 is located in Carriage Meadows South Filing No. 1 and directs runoff south to Mandan Drive
and east to Rubicon Drive. These developed flows along with basin G1.3 flows are collected in Rubicon
Drive and routed north to design point 3; a proposed type “R” inlet located in a low spot on the west
side of Rubicon Drive. This inlet will be discussed in greater detail under the hydraulic summary part of
this report. The peak developed flow from this 0.32 acre basin is 0.6cfs for the 5-year storm event and
1.4cfs for the 100-year storm event. Runoff is then routed west in a proposed 24” RCP.

Basin G1.5

This basin is located on the west side of Rubicon Heights; runoff from the proposed townhomes directs
flow east to Rubicon Heights. These flows are then routed southerly to design point 3; a proposed type
“‘R” inlet located in a low spot on the east side of Rubicon Drive, this inlet will be discussed in greater
detail under the hydraulic summary part of this report. The peak developed flow from this 1.01 acre
basin is 3.3cfs for the 5-year storm event and 6.3cfs for the 100-year storm event. Runoff is then
routed west in a proposed 24” RCP.

Basin G1.5a

This basin is located on the west side of Rubicon Drive and includes a small developed area from
Carriage Meadows South Filing No. 1; runoff from the proposed townhome site directs flow southerly,
and runoff from Carriage Meadows South Filing No. 1 is directed northerly to a proposed 2’ wide
concrete curb chase at a minimum of 0.80% slope, this 0.5’ deep chase has the capacity to convey the
developed flows from basin G1.5a to the existing Type D inlet since a part of the basin flows directly to
the inlet. This chase can also be used as an emergency conveyance system for any overflow from
Rubicon Heights. This proposed concrete chase collects surface flows and routes them in a westerly
direction to an existing CDOT type “D” inlet. The peak developed flow from this 1.01 acre basin is
2.4cfs for the 5-year storm event and 5.3cfs for the 100-year storm event. Runoff is then routed west in
an existing 24” RCP.

Basin G1.6

This basin is located on the west side of Carriage Meadows Drive, and the runoff from these proposed
townhomes is directed east to Carriage Meadows Drive. Flows are then routed southerly in Carriage
Meadows Drive to design point 6; an existing 15’ type “R” inlet located in a low spot on the east side of
Carriage Meadows Drive, this inlet will be discussed in greater detail under the hydraulic summary part
of this report. The peak developed flow from this 2.50 acre basin is 5.8cfs for the 5-year storm event
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and 11.7cfs for the 100-year storm event. Runoff is then routed west in an existing 30" RCP to existing
detention pond G1.7

Basin G1.7

Basin G1.7 is located in Carriage Meadows South Filing No. 1 and directs runoff southerly to Mandan
Drive and westerly/northerly to Carriage Meadows Drive. These developed flows are then collected in
Carriage Meadows Drive and routed north to design point 6; an existing 15’ type “R” inlet located in a
low spot on the east side of Carriage Meadows Drive, this inlet will be discussed in greater detail under
the hydraulic summary part of this report. The peak developed flow from this 0.25 acre basin is 0.5cfs
for the 5-year storm event and 1.1cfs for the 100-year storm event. Runoff is then routed west in an
existing 30" RCP to existing detention pond G1.7

5.0 HYDRAULIC SUMMARY

The sizing of the hydraulic structures was prepared by using the StormSewers computer software
programs developed by Intellisolve, which conforms to the methods outlined in the “City of Colorado
Springs/El Paso County Drainage Criteria Manual”. The CDOT Type R inlets were sized using Xcel
spreadsheets developed by Denver Urban Drainage & Flood Control District. The street capacity of
Rubicon Drive is 7.5cfs/31.2cfs for the 5/100 year storm events. Runoff from basins tributary to the
street do not exceed the street capacity to convey runoff at Design Points 1 & 3.

It is the intent of this Preliminary and Final Drainage Report to use the proposed curb/gutter and storm
sewer to convey runoff to the existing detention pond G1.7. Inlet size and location are as shown on the
developed conditions drainage map. See Appendix C for detailed hydraulic calculations and the storm
sewer model.

Design Point 1
Design point 1 includes upstream flow from basins G1.1 and G1.2 and the combined peak flow at this

low point on the east side of Rubicon Drive was used to size the proposed 10’ type “R” inlet. Design
point 1 contains 2.65 acres and generates a peak developed flow of 5.9cfs for the 5-year storm event
and 12.4cfs for the 100-year storm event. Inlet DP-1 is a 10’ type “R” inlet. The 5.9cfs for the 5-year
event requires a ponding depth of 0.44’ (5.3”) and the 12.4cfs for the 100-year event requires a ponding
depth of 0.59’ (7.1"). These flows will be routed westerly via proposed 24” RCP, this pipe is designed to
handle the flow from this design point. The street capacity is not exceeded at this design point.

Design Point 2

Design point 2 is pipe flow under Rubicon Drive and includes upstream flow from basins G1.1, G1.2
and G1.2a, and the combined peak flow at this low point on the east side of Rubicon Drive was used to
size the proposed 24” RCP at a minimum of 0.50%. Design point 2 contains 3.90 acres and generates
a peak developed flow of 6.3cfs for the 5-year storm event and 14.4cfs for the 100-year storm event.
These flows will be routed westerly via proposed 24” RCP at a minimum of 0.50% slope and is
designed to handle the flow from this design point.

Design Point 3
Design point 3 includes upstream flow from basins G1.3, G1.4 and G1.5 and the combined peak flow at

this low point on the west side of Rubicon Drive was used to size the proposed 5’ type “R” inlet. Design
point 3 contains 1.78 acres and generates a peak developed flow of 4.4cfs for the 5-year storm event
and 8.7cfs for the 100-year storm event. Inlet DP-3 is a 5’ type “R” inlet. The 4.4cfs for the 5-year
event requires a ponding depth of 0.46’ (5.5”) and the 8.7cfs for the 100-year event requires a ponding
depth of 0.63’ (7.6”). These flows will be routed westerly via proposed 24” RCP, this pipe is designed to
handle the flow from this design point. The street capacity is not exceeded at this design point.
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Design Point 4
Design point 4 is pipe flow for the proposed 24” RCP from Rubicon Drive to the existing CDOT type “D”

inlet, and includes upstream flow from basins G1.1 through G1.5, and the combined peak flow at this
location on the west side of Rubicon Drive was used to size the proposed 24” RCP at a minimum slope
of 0 .50%. Design point 4 contains 5.68 acres and generates a peak developed flow of 9.7cfs for the 5-
year storm event and 21.3cfs for the 100-year storm event. These flows will be routed westerly via
proposed 24" RCP at a minimum of 0.50% slope and is designed to handle the flow from this design
point.

Design Point 5

Design point 5 is the pipe and overland flow from basins G1.1 through G1.5a, contains 6.69 acres and
generates a peak developed flow of 11.5cfs for the 5-year storm event and 25.2cfs for the 100-year
storm event. These flows will be routed westerly via an existing 24 RCP at 0.80% slope designed to
handle the flow from this design point. Runoff then continues west to existing detention pond G1.7. The
existing storm sewer has been designed to handle 14.9cfs/29.2cfs per the Carriage Meadows South
Filing 1 FDR.

Design Point 6
Design point 6 includes upstream flow from basins G1.6 and G1.7, and the combined peak flow at this

low point on the east side of Carriage Meadows Drive was used to verify the size and capacity of the
existing 15’ type “R” inlet. Design point 6 contains 2.75 acres and generates a peak developed flow of
6.2cfs for the 5-year storm event and 12.7cfs for the 100-year storm event. Inlet DP-6 is an existing 15’
type “R” inlet. The 6.2cfs for the 5-year event requires a ponding depth of 0.43’ (5.1”) and the 12.7cfs
for the 100-year event requires a ponding depth of 0.55’ (6.6”). These flows will be routed westerly via
existing 30" RCP at 0.80% slope, this pipe is designed to handle the flow from this design point. Runoff
then continues to existing detention pond G1.7.

Design Point 7
Design point 7 is the total peak flow from this development, which includes basins G1.1 through G1.7,

contains 9.44 acres and generates a peak developed flow of 17.2cfs for the 5-year storm event and
36.8cfs for the 100-year storm event. These flows will be routed westerly via existing 30" RCP at
0.80% slope, this pipe has been designed to handle these peak flows. Runoff then continues to
existing detention pond G1.7. Pond G1.7 is only a detention pond constructed to reduce the flows from
future commercial areas west of Carriage Meadows Drive. Runoff from this design point flows south
through Pond G1.7 and into Pond G1/G2 which is a full spectrum detention pond including WQ
treatment designed to treat all the developed runoff from this development. The existing storm sewer
has been designed to handle 24.3cfs/46.5cfs per the Carriage Meadows South Filing 1 FDR.

6.0 DETENTION AND WATER QUALITY POND

All Detention and water quality necessary for Carriage Meadows South Townhomes is provided in
existing Detention (Pond G1/G2) constructed as part of Carriage Meadows South at Lorson Ranch
Filing No. 1. Additional detention and water quality is not required at this time. The pond outlet
structure in Pond G1/G2 has been constructed and is sized to provide water quality for the
development of this site. See Appendix E for Excerpts from the FDR

The total site area is 5.32 acres and is contained within the 96-acre tributary area of Detention Pond
G1/G2. See Appendix E for pond watershed and spreadsheets.

7.0 FOUR STEP PROCESS

The site has been developed to minimize wherever possible the rate of developed runoff that will leave
the site and to provide water quality management for the runoff produced by the site as proposed on
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the development plan. The following four step process should be considered and incorporated into the
storm water collection system and storage facilities where applicable.

Step 1: Employ Runoff Reduction Practices
Carriage Meadows South at Lorson Ranch Filing No. 2 has employed several methods of reducing
runoff.

e The street configuration was laid out to minimize the length of streets. Many streets are straight
and perpendicular resulting in lots with less wasted space.
Open space tracts of land act as a buffer between lots and Jimmy Camp Creek

o Jimmy Camp Creek has a natural sand bottom and vegetated slopes has been preserved
through this site

e All developed areas drain to WQ ponds.
Lorson Ranch Metro District requires the townhome association to maintain landscaping

e Full Spectrum Detention Pond G1/G2 has been constructed to provide detention and water
quality for this subdivision. The full spectrum detention pond mimics existing storm discharges

Step 2: Stabilize Drainageways
Jimmy Camp Creek is a major drainageway located east of this site. JCC has been stabilized per
county criteria in 2006. The design included a natural sand channel bottom and armored sides.

Step 3: Provide Water Quality Control Volume (WQCV)

Treatment and slow release of the water quality capture volume (WQCV) is required. Carriage
Meadows South at Lorson Ranch Filing No. 2 will utilize existing Pond G1/G2 which is a full spectrum
stormwater detention pond including Water Quality Capture Volume and a full spectrum detention/WQ
outlet structure.

Step 4: Consider Need for Industrial and Commercial BMP’s or Other Specialized BMP’s

This site is a residential site and does not contain commercial or industrial development. There are no
potential sources of contaminants that could be introduced to the County’s MS4. During construction
the source control will be provided with the proper installation of erosion control BMPs to limit erosion
and transport of sediment. Area disturbed by construction will be seeded and mulched. Cut and fill
slopes will be reseeded, and the slopes equal to or greater than three-to-one will be protected with
erosion control fabric. Silt fences will be placed at the bottom of re-vegetated and rough graded slopes.
Inlet protection will be used around proposed inlets. In addition, temporary sediment basins will be
constructed so runoff will be treated prior to discharge. Construction BMPs in the form of vehicle
tracking control, sediment basins, concrete washout area, rock socks, buffers, and silt fences will be
utilized to protect receiving waters.

8.0 DRAINAGE AND BRIDGE FEES

Carriage Meadows South Filing No. 2 is located within the Jimmy Camp Creek drainage basin which is
currently a fee basin in El Paso County. Current El Paso County regulations require drainage and
bridge fees to be paid for platting of land as part of the plat recordation process. Lorson Ranch Metro
District will be constructing the major drainage infrastructure as part of the district improvements.

Carriage Meadows South Townhomes contains approximately 5.32 acres. The 5.32 acres has already
paid drainage/bridge fees in 2017 as part of the Carriage Meadows South Filing No. 1 final plat. The
following table provides a breakdown of the drainage fees that have been paid for this site.



The 2017 drainage fees were $15,720, bridge fees are $735 and Drainage Surety fees are $7,000 per
impervious acre and were calculated as follows:

Table 8.1: 2017 Drainage/Bridge Fees Paid For This Site

Typerf Land | Total Area Imperviousness Drainage Bridge Surety Fee
se (ac) Fee Fee
Residential 5.32 65% $54,360 $2,542 $24,206
Total $54,360 $2,542 $24,206
Table 8.2: Public Drainage Facility Costs (non-reimbursable)
Item Quantity Unit Unit Cost Item Total
24” Storm 293 LF $40 $11,720
Inlets 2 EA $3,0000 $6,000
Subtotal $17,720
Eng/Cont 15%) $2,658
Total Est. Cost $20,378
Table 8.3: Private Drainage Facility Costs (non-reimbursable)
Item Quantity Unit Unit Cost Item Total
12" PVC 490 LF $20 $9,800.00
15" PVC 156 LF $25 $3,900.00
Area Inlets 7 EA $150 $1,050.00
Subtotal $14,750.00
Eng/Cont 15%) $2,212.50
Total Est. Cost $16,960.50

9.0 CONCLUSIONS

This drainage report has been prepared in accordance with the City of Colorado Springs/El Paso
County Drainage Criteria Manual. The proposed development and drainage infrastructure will not
cause adverse impacts to adjacent properties or properties located downstream. Several key aspects
of the development discussed above are summarized as follows:

o Developed runoff will be conveyed via curb/gutter and storm sewer facilities
¢ Jimmy Camp Creek has been realigned within this study area
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Improvements, Dated February 6, 2006, Revised September 7, 2006, by Pentacor Engineering.

Final Drainage Report for Carriage Meadows Filing No. 1, Approved September 7, 2017, by
Core Engineering.
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APPENDIX A — VICINTIY MAP, SOILS MAP, FEMA MAP




TAINE BLVD

Foumg vigw or
5700

5700

W
%a
S

NE DR

3Av N319 NWRAAY

CORE

ENGINEERING GROUP

15004 1st Avenue South
Burnsville, MN 55306

0048

5800
S MARKSHEFFEL RD 4

FONTAINE BivD

CARRIAGE MEADOWS SOUTH TOWNHOMES

OLD GLORY DR

o&k NP0V CIR

5700

ROLLING R,mt_ 2

‘0
&

&

PEACEFUL VALLEY RD

PH: 719.570.1100
CONTACT: RICHARD L. SCHINDLER, P.E.

EMAIL: RichS@cegl.com

VICINITY MAP
SCALE: DATE: FIGURE NO.
NTS Nov. 29, 2018 1




Custom Soil Resource Report

B . z
i Soil Map ¥
] )
& &
g 38° 44 14'N
g
;
;
38° 45N g—- | e | : | . | =3 S | | =TS ! 3 4N
530650 530710 530740 530770
= z
a Map Scale: 1:1,340 f printed on A portrait (8.5" x 117) sheet. g
Meters
& N o 15 Y 80 @ &
Feet
0 50 100 20 0

Map projection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone 13N WGS84
6




‘JuapIAa aq Aew salepunoq jiun dew jo Buiyiys

Joulw awos ‘}nsal e sy "sdew asay} uo pake|dsip Aiabew
punoibyoeq ayj wouy siayip Algeqoid paziybip pue pajidwos
aJam saul| |10S 3y} yoiym uo dew aseq Jayjo 1o ojoydoypo ay |

2102 ‘2L
AON—/ 102 ‘'zl 1dy :paydeibojoyd aiam sabewl |else (s)sjeq

"18b61e] 10 000'0G:|
sa|eas dew 10} (Smojje aoeds se) pajage| aie sjun dew |10g

‘ejeq ealy AaaIng
:ealy AaAIng jlog

2102 ‘01 dag ‘g} uoisiap
opelojo) ‘ealy Ajuno) osed |3

"Mojaq pajsi| (s)ajep UOISIaA ay} jo
Se ejep payiga0 SOYN-YASN dyY} woy pajessuab st jonpoid siy|

‘palinbal a1e eale 10 SOUE)SIP JO SUOIIEND|ED Sjeindoe

alow i pasn aq pjnoys ‘uonoaloid oluod eale-jenba siaqly

ay} se yons ‘eale saniasald jey) uonosfoid y "eale pue souejsip
spojsip nq adeys pue uoioallp saaiasald yolym ‘uoloaford
10}e213|\] g3/ 3Y) UO paseq ale A3AINg [10S gapA 3y} woly sdepy

(268€:95d3) 10jeaIa) Gap  (WAISAS 8jeuIploo)
774N ASAIng 1103 gapn
90IAISS UOIJEAISSUOYD) S90IN0S3Y |einjeN :depy Jo 20inosg

‘sjuswiainseaw
dew Joj }9ays dew yoea uo ajess Jeq ayj uo Aja1 ases|d

‘9|eos
pajiejap ai0W e Je UMOYS uaaq aAey p|nod jeyj sjios buisesjuod
JO Seale ||lews ay} moys jou op sdew ay ) ‘juswadeld aul|

|10s jo Aoeinooe pue Guiddew o |iejep ayj jo Buipuejsiapunsiw
asneo ued Huiddew jo ajeos ay) puokaq sdew jo juswabiejug

"9]e0s siy} Je pileA aq jou Aew dep oS :Buiuiepy

Aydeibojoyd |eusy

punosbyoeg

speoy |e20]
speoy Jofepy
senoy SN

sAkemybiy ajesia|

s|eue) pue sWeansg

jods olpog
diS 1o spis x4
sjoyyuls
jodg papoi3 Aja1anes
jodg Apueg
jodg aues -
douoinQ ooy
12]eN\) |eluualad
19)E\N SNo3Ue|[R0SIN
Auenp 10 aulN e
x dwems Jo ysiep
MO|4 ere
lypueq L8
10dg Ajlaners

1d [oAeID

P
uoissaidaq paso|)
e »
B jods Ae|n x
uonepodsuesy
udmouog [
sainjeag Jajep nomolg @)
sainjea julod |ejdads

sainjead aul |eloads
1810
10dS 19

jods Auoys Aiap

‘000'v2:L
je paddew alam |QY InoA asidwoo jey) skanins |10s ay |

NOILVINYOANI dVIN

jods Auojs

ealy |lodg

-

saurq yun dew 1o L

sjuiod jun deyy jios

suobAjod yun dewy jos
s|ios

(10v) 1s218)u] Jo BALY
= (10v) ¥s2193u jo eary

aN3O31dVIN

poday 80Inosay |I0S wojsny




Custom Soil Resource Report

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
128 Ellicott loamy coarse sand, 0 to 3.9 75.8%
‘ 5 percent slopes A
‘52 Manzanst clay loam, 0 to 3 1.2 i 24.2%
| |_poment dhpes c ,
‘ Totals for Area of Interest 51 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,



Custom Soil Resource Report

onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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El Paso County Area, Colorado

28—Ellicott loamy coarse sand, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 3680
Elevation: 5,500 to 6,500 feet
Mean annual precipitation: 13 to 15 inches
Mean annual air temperature: 47 to 50 degrees F
Frost-free period: 125 to 145 days
Farmland classification: Not prime farmland

Map Unit Composition
Ellicott and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ellicott

Setting
Landform: Flood plains, stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy alluvium

Typical profile
A - 0to 4 inches: loamy coarse sand
C - 4 to 60 inches: stratified coarse sand to sandy loam

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95
to 19.98 inthr)
Depth to water table: More than 80 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated). None specified
Land capability classification (nonirrigated).: Tw
Hydrologic Soil Group: A
Ecological site: Sandy Bottomland LRU's A & B (R069XYQ31CO)
Other vegetative classification. SANDY BOTTOMLAND (069AY031COQO)
Hydric soil rating: No

Minor Components

Fluvaquentic haplaquoll
Percent of map unit:
Landform: Swales
Hydric soil rating: Yes

10




Custom Soil Resource Report

Other soils
Percent of map unit:
Hydric soil rating: No

Pleasant
Percent of map unit:
Landform: Depressions
Hydric soil rating: Yes

52—Manzanst clay loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2w4nr
Elevation: 4,060 to 6,660 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 130 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Manzanst and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Manzanst

Setting
Landform: Terraces, drainageways
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-siope shape: Linear, concave
Parent material: Clayey alluvium derived from shale

Typical profile
A - 0to 3inches: clay loam
Bt- 3to 12 inches: clay
Btk - 12 to 37 inches: clay
Bk1 - 37 to 52 inches: clay
Bk2 - 52 to 79 inches: clay

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile. 15 percent

11
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Gypsum, maximum in profile: 3 percent

Salinity, maximum in profile. Slightly saline (4.0 to 7.0 mmhos/cm)
Sodium adsorption ratio, maximum in profile: 10.0

Available water storage in profile: High (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4c
Hydrologic Soil Group: C
Ecological site: Saline Overflow (R067BY037CO)
Hydric soil rating: No

Minor Components

Ritoazul
Percent of map unit: 7 percent
Landform: Drainageways, interfluves
Landform position (three-dimensional): Rise
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Clayey Plains (R067BY042CO0)
Hydric soil rating: No

Arvada
Percent of map unit: 6 percent
Landform: Interfluves, drainageways
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Salt Flat (R067XY033CO)
Hydric soil rating: No

Wiley
Percent of map unit: 2 percent
Landform: Interfluves
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: Loamy Plains (R067BY002CO)
Hydric soil rating: No

12
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CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.046
Date: November 1, 2018 Project: Carriage Meadows South Townhomes
Checked By: Leonard Beasley Design Storm: 5 & 100 - Year Event, Current Conditions
- Direct Runoff Total Runoff Street Pipe Travel Time
c —
Street S S < 2 = o | = c ° I < 2 £
o | c|%|F € & § - o|ls & - o5 $3|%3 5 9% 8 = |E
Basi 7 | @ e 28 © N » |l » g | o o 5
asin @ T £ S o - > (14
c < ac. min. infhr  cfs min infhr  cfs % cfs cfs % in ft  ft/sec _min
G1.1 266 0.08 143 021 359 038
G1.2 222 045 88 1.00 431 43
G1.3 045 045 107 020 4.02 038
1 5.33 143 141 359 51
G1.4 416 033 155 137 347 48
2 9.49 1565 279 347 97
100 - Year Event, Pre-Developed Conditions
G1.1 266 035 143 093 6.02 56
G1.2 222 059 88 131 724 95
G1.3 045 059 107 027 675 138
1 5.33 143 251 6.02 15.1
G1.4 416 054 155 225 583 13.1
2 9.49 155 475 583 277
P:\1001100.046\Drainage\100.046-PDR 1 0of 1 12/13/2018



co RE Standard Form SF-1. Time of Concentration-Existing
ENGINEERING GROUP Calculated By: Leonard Beasley Job No: 100.046
Date: November 1, 2018 Project: Carriage Meadows South Townhomes
Checked By: Leonard Beasley
. . ) ) ) tc Check (urbanized Final tc
Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) Basing)
asins
BASIN AREA NRCS LENGTH SLOPE ([VELOCITY LENGTH SLOPE [ VELOCITY Computed TOTAL Regional tc USbDCM
or Cs (A) | Convey. (L) (S) (V) T (L) (S) (V) Tt tc LENGTH [ tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes feet % ft/sec minutes | Minutes (L) feet minutes te=ti+tt (min)
G1.1 0.08 | 2.66 7.0 40.00 20.00% 0.15 4.34 741.00 0.94% 0.68 18.20 22.54 781.00 14.34 14.34
G1.2 045 | 2.22 7.0 71.00 16.90% 0.30 3.89 143.00 1.75% 0.93 2.57
20.0 253.00 0.79% 1.78 2.37 8.84 467.00 12.59 8.84
G1.3 0.45| 0.45 20.0 100.00 2.40% 0.19 8.82 178.00 0.60% 1.55 1.91 10.74 278.00 11.54 10.74
Gl.4 0.15| 5.22 20.0 255.00 2.55% 0.21 20.18 735.00 0.93% 1.93 6.35 26.54 990.00 15.50 15.50
P:\1001100.046\Drainage\100.046-PDR lofl 12/13/2018



((E CORE

15004 1st Avenue South
Burnsville, MN 55306

Preliminary Drainage Plan
PRE-DEVELOPED CONDITIONS COEFFICIENT "C" CALCULATIONS

PROJECT NAME: Carriage Meadows South Townhomes

PROJECT NUMBER: 100.046

ENGINEER: LAB
DATE: November 1, 2018

BASIN i?)i.l Hydro Group Area Cover (%) C5 wtd. C5 C100 Wtd. C100  Impervious Type of Cover
Gl.4 B/C 1.13 27.16% 0.90 0.24 0.96 0.26 65.0% Existing Hard Surface
C 0.46 11.06% 0.15 0.02 0.50 0.06 65.0% Natural Ground Cover
2.39 57.45% 0.08 0.05 0.35 0.20 65.0% Natural Ground Cover
B 0.18 4.33% 0.45 0.02 0.59 0.03 7.0% Exist. Single Family
4.16 100.00% 0.33 0.54
P:\100\100.046\Drainage\100.046-PDR 1of1

12/13/2018



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.046
Date: November 1, 2018 Project: _Carriage Meadows South Townhomes
Checked By: Leonard Beasley Design Storm: 5 - Year Event, Proposed Conditions
- Direct Runoff Total Runoff Street Pipe Travel Time
c —
Street S 5 < £C < o % c o I < e
or c 2 ® 2 = S 8 — @] 2 o - () 8' g 5 %‘_% 8' o 2 (_é) =
Bas >l a | ¢ 2% N o B-|8C » 8| 8§ O
asin é s b4 8 & >
< ac. min. in/hr  cfs min in/hr  cfs % cfs cfs % in ft ft/lsec min
G1.1 134 063 99 084 414 35
G1.2 131 045 6.1 059 488 29
(G1.1-G1.2) 1 2.65 99 143 414 59
G1.2a 1.25 024 140 030 362 1.1
(G1.1-G1.2a) 2 3.90 140 173 362 6.3
G1.3 045 045 107 020 4.02 0.8
G1.4 032 045 81 014 445 06
G1.5 1.01 073 79 074 448 33
(G1.3-G1.5) 3 1.78 10.7 1.08 4.02 44
(G1.1-G1.5) 4 5.68 157 282 346 97
G1.5a 1.01 051 66 052 474 24
(G1.1-G1.5a) 5 6.69 157 333 346 115
G1.6 250 061 126 153 3.78 538
G1.7 025 045 72 011 462 05
(G1.6-G1.7) 6 2.75 126 164 3.78 6.2
(G1.1-G1.7) 7 9.44 157 497 346 17.2

P:\100\100.046\Drainage\ 100.046-PDR 10f2 12/13/2018



CORE

ENGINEERING GROUP

Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)

Calculated By: Leonard Beasley

Date: November 1, 2018

Checked By: Leonard Beasley

Job No: 100.046

Project: _Carriage Meadows South Townhomes

Design Storm: 5 - Year Event, Proposed Conditions

= Direct Runoff Total Runoff Street Pipe Travel Time
S c = o —_ - @ > @
St;?_et % g % E% g § - o e S - ol & f'g’é %é g % ? % = E
Basin é s < %3 N w o a n £ - > K
< ac. min. in/hr  cfs min in/hr  cfs % cfs cfs % in ft ft/lsec min
G11 1.34 063 99 084 414 35
G1.2 1.31 045 6.1 059 488 29
(G1.1-G1.2) 1 2.65 99 143 414 59
G1.2a 125 024 140 030 362 1.1
(G1.1-G1.2a) 2 3.90 14.0 1.73 362 6.3
G1.3 045 045 107 020 4.02 0.8
G14 032 045 81 014 445 06
G1.5 1.01 073 79 0.74 448 33
(G1.3-G1.5) 3 1.78 10.7 1.08 4.02 44
(G1.1-G1.5) 4 5.68 15.7 282 346 97
G1.5a 1.01 051 6.6 052 474 24
(G1.1-G1.5a) 5 6.69 15,7 333 346 115
G1.6 250 061 126 153 3.78 58
G1.7 025 045 72 011 462 05
(G1.6-G1.7) 6 2.75 126 164 378 6.2
(G1.1-G1.7) 7 9.44 15.7 4.97 346 17.2
P:\100\100.046\Drainage\ 100.046-PDR 20f2 12/13/2018



CORE Standard Form SF-2. Storm Drainage System Design (Rational Method Procedure)
ENGINEERING GROUP
Calculated By: Leonard Beasley Job No: 100.046
Date: November 7, 2018 Project: _Carriage Meadows South Townhomes
Checked By: Leonard Beasley Design Storm: 100 - Year Event, Proposed Conditions
- Direct Runoff Total Runoff Street Pipe Travel Time
C —_~
Street S 5 < £ z o | = c ° I < 2 g
or = @ s § £ o S - o L o - c S 93 gé g 9 2 S = g
. R ) o ) in L T ) () o
Basin § 3 g « 8 N . 0 o n 'c% g 2 &
< ac. min. infhr  cfs min intfhr  cfs % cfs cfs % in ft ft/sec  min
G1.1 1.3 076 99 1.02 6.95 7.1
G1.2 131 059 6.1 077 8.19 6.3
(G1.1-G1.2) 1 2.65 99 179 695 124
G1.2a 125 047 140 059 6.08 3.6
(G1.1-G1.2a) 2 3.90 142 238 6.05 144
G1.3 045 059 107 027 6.75 1.8
G1.4 032 059 81 019 747 14
G1.5 101 083 79 084 752 6.3
(G1.3-G1.5) 3 1.78 107 129 6.75 87
(G1.1-G1.5) 4 5.68 157 367 580 21.3
G1.5a 101 066 66 067 796 53
(G1.1-G1.5a) 5 6.69 157 434 580 252
G1.6 250 074 126 185 6.34 117
G1.7 025 059 72 0415 775 11
(G1.6-G1.7) 6 2.75 126 200 6.34 127
(G1.1-G1.7) 7 9.44 157 6.34 580 36.8
P:\100\100.046\Drainage\100.046-PDR 1 of 1 12/13/2018



P:\100\100.046\Drainage\100.046-PDR
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. (B CORE PROJECT NAME: Carriage Meadows South Townhomes
'ENGINEERING GROUP PROJECT NUMBER: 100.046
ENGINEER: LAB
15004 1st Avenue South DATE: November 7, 2018
Burnsville, MN 55306
Preliminary Drainage Plan
PROPOSED CONDITIONS COEFFICIENT "C" CALCULATIONS
BASIN E%i.l Hydro Group Area Cover (%) C5 wtd. C5 C100 Wtd. C100 = Impervious Type of Cover
G1.1 B 0.44 32.84% 0.08 0.03 0.35 0.11 0.0% Grass
B 0.90 67.16% 0.90 0.60 0.96 0.64 100.0% Hard Surface
1.34 100.00% 0.63 0.76 67.2%
Gl.2a B 1.00 80.00% 0.08 0.06 0.35 0.28 0.0% Grass
B 0.25 20.00% 0.90 0.18 0.96 0.19 100.0% Hard Surface
1.25 100.00% 0.24 0.47 20.0%
G1.5 B 0.21 20.79% 0.08 0.02 0.35 0.07 0.0% Grass
B 0.80 79.21% 0.90 0.71 0.96 0.76 100.0% Hard Surface
1.01 100.00% 0.73 0.83 79.2%
Gl.5a B 0.34 33.66% 0.08 0.03 0.35 0.12 0.0% Grass
B 0.25 24.75% 0.45 0.11 0.59 0.15 65.0% Existing Residential
B 0.42 41.58% 0.90 0.37 0.96 0.40 100.0% Hard Surface
1.01 100.00% 0.51 0.66 57.7%
G1.6 B 0.66 26.40% 0.08 0.02 0.35 0.09 0.0% Grass
Cc 0.39 15.60% 0.45 0.07 0.59 0.09 65.0% Existing Residential
B/C 1.45 58.00% 0.90 0.52 0.96 0.56 100.0% Hard Surface
2.50 100.00% 0.61 0.74 68.1%

12/13/2018



CORE Standard Form SFE-1. Time of Concentration-Proposed
ENGINEERING GROUP Calculated By: Leonard Beasley Job No: 100.030
Date: May 23, 2016 Project: _Carriage Meadows South
Checked By: Leonard Beasley
Sub-Basin Data Initial Overland Time (ti) Travel Time (tt) te Che;l; (iur::)anized Final tc
BASIN AREA NRCS LENGTH SLOPE |VELOCITY LENGTH SLOPE | VELOCITY Computed TOTAL Regional tc USDCM
or G (A) | Convey. (L) (S) (V) & (L) (S) (V) Tt tc LENGTH | tc=(L/180)+10 | Recommended
DESIGN acres feet % ft/sec | minutes [ feet % ft/sec | minutes [ Minutes | (L) feet minutes  [Tc=Ti+Tt (min)
G1l.1 0.63 | 1.34 15.0 80.00 9.25% 0.37 3.65 76.00 0.80% 1.34 0.94
20.0 640.00 1.00% 2.00 5.33 9.93 796.00 14.42 9.93
G1.2 045 131 15.0 47.00 21.70% 0.27 2.92 144.00 2.15% 2.20 1.09
20.0 244,00 0.98% 1.98 2.05 6.06 435.00 12.42 6.06
G1l.2a 0.24 | 1.25 15.0 100.00 9.60% 0.23 7.38 623.00 0.88% 1.41 7.38 14.76 723.00 14.02 14.02
DP-2 0.24 ] 3.90 15.0 100.00 9.60% 0.23 7.36 623.00 0.88% 1.41 7.38
24" 36.00 0.50% 5.09 0.12 14.86 759.00 14.22 14.22
G1.3 0.45] 0.45 20.0 100.00 2.40% 0.19 8.82 178.00 0.60% 1.55 1.91 10.74 278.00 11.54 10.74
Gl4 0.45 0.32 20.0 44.00 2.73% 0.13 5.61 261.00 0.77% 1.75 2.48 8.09 305.00 11.69 8.09
G1.5 0.73] 1.01 20.0 36.00 2.00% 0.19 3.20 596.00 1.11% 2.11 471 7.92 632.00 13.51 7.92
DP-4 0.24 | 3.90 15.0 100.00 9.60% 0.23 7.36 623.00 0.88% 1.41 7.38
24" 36.00 0.50% 5.09 0.12
24" 258.00 0.50% 5.09 0.84 15.70 1017.00 15.65 15.65
G1.5a 0.51] 1.01 20.0 15.00 2.00% 0.08 3.29 256.00 1.45% 241 1.77
20.0 182.00 0.93% 1.93 1.57 6.64 453.00 12.52 6.64
G1.6 0.61] 2.50 20.0 20.00 2.00% 0.11 3.16 1215.00 1.14% 2.14 9.48 12.64 1235.00 16.86 12.64
Gl1.7 0.45 0.25 20.0 44.00 2.73% 0.13 5.61 206.00 1.12% 2.12 1.62 7.23 250.00 11.39 7.23
P:\100\100.046\Drainage\100.046-PDR Page 1 0f 1
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Table 1. Street Capacities (100-year capacity is only ¥z of street)

Street Residential Local Residential Collector Principal Arterial
Slope 5-year 100-year 5-year 100-year 5-year 100-year
0.5% 6.3 26.4 9.7 29.3 9.5 28.5
0.6% 6.9 28.9 10.6 32.1 104 31.2
0.7% 7.5 31.2 115 34.6 11.2 33.7
0.8% 8.0 33.4 12.3 37.0 12.0 36.0
0.9% 8.5 35.4 13.0 39.3 12.7 38.2
1.0% 9.0 37.3 13.7 41.4 134 40.2
1.4% 10.5 44.1 16.2 49.0 15.9 47.6
1.8% 12.0 45.4 184 50.4 18.0 50.4
2.2% 13.3 42.8 194 47.5 19.5 47.5
2.6% 14.4 40.7 18.5 45.1 18.5 45.1
3.0% 15.5 39.0 17.7 43.2 17.8 43.2
3.5% 16.7 37.2 16.9 41.3 17.0 41.3
4.0% 17.9 35.7 16.2 39.7 16.3 29.7
4.5% 19.0 34.5 15.7 38.3 15.7 38.3
5.0% 19.9 33.4 15.2 37.1 15.2 37.1

Note: all flows are in cfs (cubic feet per second




Channel Report

Hydraflow Express by Intelisolve

2' curb chase (Basin G1.5a)

Thursday, Dec 13 2018, 12:57 PM

Rectangular Highlighted
Botom Width (ft) = 2.00 Depth (ft) = 0.50
Total Depth (ft) = 0.50 Q (cfs) = 4913
Area (sqft) = 1.00
Invert Elev (ft) = 100.00 Velocity (ft/s) = 491
Slope (%) = 0.80 Wetted Perim (ft) = 3.00
N-Value = 0.013 Crit Depth, Yc (ft) = 0.50
Top Width (ft) = 2.00
Calculations EGL (ft) = 0.88
Compute by: Q vs Depth
No. Increments = 10
Elev (ft) Section Depth (ft)
101.00 1.00
100.75 0.75
%
100.50 —— 0.50
100.25 0.25
100.00 0.00
99.75 -0.25
0 5 1 15 2 25 3

Reach (ft)



Project =
Inlet ID =

l INLET IN A SUMP OR SAG LOCATION

Carriage Meadows South Townhomes

#100.046

DP-1

#——Lo (O)——

Design Information (Input)

MINOR

MAJOR

IType of Inlet Inlet Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No =| 1

\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.3 7.1 inches

Grate Information MINOR MAJOR [ override Depths

Length of a Unit Grate L, (G) = N/A feet

\Width of a Unit Grate W, = N/A feet

|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A

[Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening L (©)= 10.00 feet

Height of Vertical Curb Opening in Inches Hyert =] 6.00 inches

Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches

IAngle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10

(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(0) = 0.67

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = N/A N/A

Clogging Factor for Multiple Units Clog =, N/A N/A

Grate Capacity as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] N/A N/A cfs

Interception with Clogging Qua =] N/A N/A cfs

Grate Capacity as a Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] N/A N/A cfs

Interception with Clogging Qoa = N/A N/A cfs

Grate Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = N/A N/A cfs

Interception with Clogging Qma = N/A N/A cfs

Resulting Grate Capacity (assumes clogged condition) Qcrate = N/A N/A cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.25 1.25

Clogging Factor for Multiple Units Clog =, 0.06 0.06

Curb Opening as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] 6.31 13.26 cfs

Interception with Clogging Qua =] 5.92 12.43 cfs

Curb Opening as an Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] 18.39 21.06 cfs

Interception with Clogging Qoa = 17.24 19.75 cfs

Curb Opening Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = 10.02 15.54 cfs

Interception with Clogging Qma = 9.39 14.57 cfs

Resulting Curb Opening Capacity (assumes clogged condition) Qcurb =, 5.92 12.43 cfs

Resultant Street Conditions MINOR MAJOR

[Total Inlet Length L =] 10.00 10.00 feet

Resultant Street Flow Spread (based on sheet Q-Allow geometry) T= 15.8 23.1 ft.>T-Crown

Resultant Flow Depth at Street Crown derown =| 0.0 15 inches
MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa= 5.9 12.4 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 5.9 12.4 cfs

100.046-UD-Inlet_v3.14@DP-1, Inlet In Sump

12/13/2018, 2:16 PM



Project =
Inlet ID =

l INLET IN A SUMP OR SAG LOCATION

Carriage Meadows South Townhomes

#100.046

DP-3

#——Lo (O)——

Design Information (Input)

MINOR

MAJOR

IType of Inlet Inlet Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No =| 1

\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.6 7.6 inches

Grate Information MINOR MAJOR O override Depths

Length of a Unit Grate L, (G) = N/A feet

\Width of a Unit Grate W, = N/A feet

|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A

[Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening L (©)= 5.00 feet

Height of Vertical Curb Opening in Inches Hyert =] 6.00 inches

Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches

IAngle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10

(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(0) = 0.67

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = N/A N/A

Clogging Factor for Multiple Units Clog =, N/A N/A

Grate Capacity as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] N/A N/A cfs

Interception with Clogging Qua =] N/A N/A cfs

Grate Capacity as a Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] N/A N/A cfs

Interception with Clogging Qoa = N/A N/A cfs

Grate Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = N/A N/A cfs

Interception with Clogging Qma = N/A N/A cfs

Resulting Grate Capacity (assumes clogged condition) Qcrate = N/A N/A cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.00 1.00

Clogging Factor for Multiple Units Clog =, 0.10 0.10

Curb Opening as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] 5.09 10.00 cfs

Interception with Clogging Qua =] 4.58 9.00 cfs

Curb Opening as an Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] 9.43 10.95 cfs

Interception with Clogging Qoa = 8.49 9.85 cfs

Curb Opening Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = 6.44 9.73 cfs

Interception with Clogging Qma = 5.80 8.76 cfs

Resulting Curb Opening Capacity (assumes clogged condition) Qcurb =, 4.58 8.76 cfs

Resultant Street Conditions MINOR MAJOR

[Total Inlet Length L =] 5.00 5.00 feet

Resultant Street Flow Spread (based on sheet Q-Allow geometry) T= 17.0 25.5 ft.>T-Crown

Resultant Flow Depth at Street Crown derown =| 0.0 2.0 inches
MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa= 4.6 8.8 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 4.4 8.7 cfs

100.046-UD-Inlet_v3.14@DP-3, Inlet In Sump

12/13/2018, 2:13 PM



Project =
Inlet ID =

l INLET IN A SUMP OR SAG LOCATION

Carriage Meadows South Townhomes

#100.046

Existing 15' CDOT Type "R" Inlet @ DP-6

#——Lo (O)——

Design Information (Input)

MINOR

MAJOR

IType of Inlet Inlet Type = CDOT Type R Curb Opening

Local Depression (additional to continuous gutter depression ‘a’ from 'Q-Allow’) Qocal = 3.00 inches

Number of Unit Inlets (Grate or Curb Opening) No =| 1

\Water Depth at Flowline (outside of local depression) Ponding Depth = 5.1 6.6 inches

Grate Information MINOR MAJOR O override Depths

Length of a Unit Grate L, (G) = N/A feet

\Width of a Unit Grate W, = N/A feet

|Area Opening Ratio for a Grate (typical values 0.15-0.90) Avratio =| N/A

Clogging Factor for a Single Grate (typical value 0.50 - 0.70) G (@)= N/A N/A

Grate Weir Coefficient (typical value 2.15 - 3.60) Cw (6)= N/A

Grate Orifice Coefficient (typical value 0.60 - 0.80) G (G)= N/A

[Curb Opening Information MINOR MAJOR

Length of a Unit Curb Opening L (©)= 15.00 feet

Height of Vertical Curb Opening in Inches Hyert =] 6.00 inches

Height of Curb Orifice Throat in Inches Hinroat = 6.00 inches

IAngle of Throat (see USDCM Figure ST-5) Theta = 63.40 degrees

Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 feet

Clogging Factor for a Single Curb Opening (typical value 0.10) G (C) = 0.10 0.10

(Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw(C)= 3.60

Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co(0) = 0.67

Grate Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = N/A N/A

Clogging Factor for Multiple Units Clog =, N/A N/A

Grate Capacity as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] N/A N/A cfs

Interception with Clogging Qua =] N/A N/A cfs

Grate Capacity as a Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] N/A N/A cfs

Interception with Clogging Qoa = N/A N/A cfs

Grate Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = N/A N/A cfs

Interception with Clogging Qma = N/A N/A cfs

Resulting Grate Capacity (assumes clogged condition) Qcrate = N/A N/A cfs

Curb Opening Flow Analysis (Calculated) MINOR MAJOR

Clogging Coefficient for Multiple Units Coef = 1.31 1.31

Clogging Factor for Multiple Units Clog =, 0.04 0.04

Curb Opening as a Weir (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qui =] 6.49 13.32 cfs

Interception with Clogging Qua =] 6.21 12.73 cfs

Curb Opening as an Orifice (based on UDFCD - CSU 2010 Study) MINOR MAJOR

Interception without Clogging Qoi =] 27.14 30.71 cfs

Interception with Clogging Qoa = 25.96 29.36 cfs

Curb Opening Capacity as Mixed Flow MINOR MAJOR

Interception without Clogging Qmi = 12.34 18.81 cfs

Interception with Clogging Qma = 11.80 17.98 cfs

Resulting Curb Opening Capacity (assumes clogged condition) Qcurb =, 6.21 12.73 cfs

Resultant Street Conditions MINOR MAJOR

[Total Inlet Length L =] 15.00 15.00 feet

Resultant Street Flow Spread (based on sheet Q-Allow geometry) T= 15.0 214 ft.>T-Crown

Resultant Flow Depth at Street Crown derown =| 0.0 1.0 inches
MINOR MAJOR

Total Inlet Interception Capacity (assumes clogged condition) Qa= 6.2 12.7 cfs

Inlet Capacity IS GOOD for Minor and Major Storms (>Q PEAK) Q PEAK REQURED = 6.2 12.7 cfs

100.046-UD-Inlet_v3.14@DP-6 (002), Inlet In Sump

12/13/2018, 2:18 PM
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2020 — 4:30pm

P: L1001100.046 [ Drainage L 100.046—StmSchematic.dwg Feb 12,
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CORE

ENGINEERING GROUP

15004 1ST AVENUE S.

BURNSVILLE, MN 55306

PH: 719.570.1100

CONTACT: RICHARD L. SCHINDLER, P.E.
EMAIL: Rich@cegl.com

CARRIAGE MEADOWS SOUTH AT LORSON RANCH
FILING NO. 2
STORM DRAIN SCHEMATIC PLAN

DATE:

FEB, 2020

JOB NO:

100.046

SCALE:
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FIGURE NO:

1




Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 17.5', Exist. 24" R 11.50 24 ¢ 175 5694.23 | 5694.37 | 0.801 5695.51 | 5695.58 | 0.00 |5695.58 | End

2 L2, 258'-24"RCP 9.70 24 ¢ 257.9 | 5694.47 | 5695.76 | 0.500 |5695.95 | 5696.86 | n/a 5696.86j 1

3 L3, 36'-24" RCP 6.30 24 ¢ 38.3 5695.86 | 5696.05 | 0.496 5697.09 | 5697.10 | 0.00 |5697.10 | 2

4 L4, 23-15" PVC 1.30 15 ¢ 23.0 5696.78 | 5696.96 | 0.783 | 5697.31 | 5697.42 | n/a 5697.42j 3

5 L5, 133-15"PVC 1.00 15 ¢ 133.4 5697.07 | 5698.14 | 0.803 5697.57 | 5698.54 | n/a 5698.54j 4

6 L6, 138'-12" PVC 0.90 12 ¢ 137.7 | 5698.44 | 5699.54 | 0.799 | 5698.80 |5699.94 | n/a 5699.94 | 5

7 L7,41'-12" PVC 0.80 12 ¢ 41.2 5699.64 | 5699.97 | 0.801 5700.07 | 5700.35 | n/a 5700.35j| 6

8 L8, 12"-121' PVC 0.70 12 ¢ 121.0 5700.07 | 5701.04 | 0.802 5700.47 | 5701.40 | n/a 5701.40j| 7

9 L9, 92'-12" PVC 0.60 12 ¢ 91.8 5701.14 | 5701.88 | 0.806 5701.51 | 5702.21 | n/a 5702.21j 8

10 L10, 98-12" PVC 0.50 12 ¢ 97.8 5701.98 | 5702.76 | 0.797 |5702.31 | 5703.06 | n/a 5703.06j 9

Project File: 100.0465yr.stm

Number of lines: 10

Run Date: 12-13-2018

NOTES: c =cir; e =ellip; b=box; Known Qs only ;j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report

Page 1

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns

No. rate size length EL Dn EL Up slope down up loss Junct line
(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 L1, 17.5-Exist.24" R 25.20 24 ¢ 17.5 5694.23 | 5694.37 | 0.801 5696.23* | 5696.45*| 0.00 |5696.45 | End

2 L2, 258'-24" RCP 21.30 24 ¢ 257.9 | 5694.47 | 5695.76 | 0.500 | 5696.73*| 5699.02* | 0.00 |5699.02 | 1

3 L3, 36'-22" RCP 14.40 24 ¢ 38.3 5695.86 | 5696.05 | 0.496 5699.41*| 5699.57*| 0.00 |5699.57 | 2

4 L4, 23-15" PVC 4.00 15 ¢ 23.0 5696.78 | 5696.96 | 0.783 | 5699.73*| 5699.82*| 0.00 | 5699.82 | 3

5 L5, 133-15" PVC 3.40 15 ¢ 133.4 5697.07 | 5698.14 | 0.803 5699.86*| 5700.23*| 0.00 |5700.23 | 4

6 L6, 138-12" PVC 3.00 12 ¢ 137.7 5698.44 | 5699.54 | 0.799 5700.23*| 5701.21*| 0.00 |5701.21 | 5

7 L7,41'-12" PVC 2.80 12 ¢ 41.2 5699.64 | 5699.97 | 0.801 5701.24*| 5701.49*| 0.00 |5701.49 | 6

8 L8, 121'-12" PVC 2.40 12 ¢ 121.0 5700.07 | 5701.04 | 0.802 5701.55 | 5702.03 | 0.00 |5702.03 | 7

9 L9, 92'-12" PVC 2.00 12 ¢ 91.8 5701.14 | 5701.88 | 0.806 5702.07 | 5702.48 | n/a 5702.48j 8

10 L10, 98-12" PVC 1.60 12 ¢ 97.8 5701.98 | 5702.76 | 0.797 |5702.67 | 5703.30 | n/a 5703.30j| 9

Project File: 100.046100yr.stm

Number of lines: 10

Run Date: 12-13-2018

NOTES: c =cir; e =ellip; b =box; Return period =100 Yrs. ; *Surcharged (HGL above crown). ; j - Line contains hyd. jump.

Hydraflow Storm Sewers 2005



APPENDIX E - Carriage Meadows South at Lorson Ranch FDR Full Spectrum Pond G1/G2
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ENGINEER’S STATEMENT

The attached drainage plan and report were prepared under my direction and supervision and are
correct to the best of my knowledge and belief. Said drainage report has been prepared according to
the criteria established by El Paso County for drainage reports angd,said report is in conformity with the

& used by any negligent acts,

Richard L. Schindler, P.E. #33997
For and on Behalf of Core Engineering Group, LLC

OWNER’S STATEMENT

I, the Owner, have read and will comply with all the requirements specified in the drainage report and

plan.
flealz

“Date ’

Jeff Mark

Title
Manager

Address
212 N. Wahsatch Avenue, Suite 301, Colorado Springs, CO 80903

FLOODPLAIN STATEMENT

Richard L. Schindler, #33997,
For and on Behalf of Core Engineering Group, LLC

EL PASO COUNTY

Filed in accordance with the requirements of the El Paso County Land Development Code, Drainage

Criteria Manual, Volume 1 and 2, and Engineering Criteria Man -
Approved )

y By:Jennifer Irvine, County Engineer
(Jennifer Irvine), County Engineer / ECM Administrator Date:09/07/2017 Date

El Paso County Department of Public Works

M

Conditions: .




the two pipes have a total capacity of 28.6cfs in the 100-year storm event. See Appendix E for the
drainage memo from HDR regarding design of the two 24" storm sewer culverts.

Design Point 32

Design Point 32 is the total flow in the 36" pipe to Jimmy Camp Creek. The total flow consists of flow
from Pond G1/G2 and Pond G3 and is 4.5cfs in the 5-year storm event and 65.7cfs in the 100-year
storm event. All flow discharges to Jimmy Camp Creek onto a rip rap pad. The existing flow to Jimmy
Camp per the UDCF pre-development flow rates are 69cfs in the 100-year storm event. The proposed
runoff rate is less than the pre-development flow rate and is in conformance with the MDDP/Preliminary
Drainage Report for Carriage Meadows South at Lorson Ranch prepared by Core Engineering Group
[11]

6.0 DETENTION AND WATER QUALITY PONDS

Detention and Storm Water Quality for Carriage Meadows South at Lorson Ranch Filing No. 1 is
required per El Paso County criteria. We have implemented the Full Spectrum approach for detention
for Carriage Meadows South at Lorson Ranch Filing No. 1 per the Denver Urban Drainage Districts
specifications. There is one interim detention pond and two permanent full spectrum ponds proposed
for this development. The interim detention pond does not have full spectrum or water quality features
and is strictly to slightly reduce runoff so the downstream storm sewer (48" Storm Sewer) can
accommodate the increased flows from the developed conditions. The two permanent full spectrum
ponds incorporate storm water quality features. The detention ponds in Carriage Meadows South at
Lorson Ranch Filing No. 1 will be owned and maintained by the Lorson Ranch Metropolitan District.

Interim Pond G1.7 (Interim District Pond)
This is an interim detention pond located north of the residential areas and west of Carriage Meadows
Drive. If the Brownsville Subdivision No. 2 develops as part of Lorson Ranch all or a portion of this
pond could be moved to a more effective location to the southwest. Interim Pond G1.7 reduces the
size of the downstream storm sewer to a 48” diameter that flows south to Swale G1.8. The smaller size
outfall pipe is necessary to maintain cover over the pipe. This pond was modeled in Hydraflow and
does not include water quality features. Pond G1.7’s developed inflow hydrograph has a 35 minute
duration and the outflow hydrograph stores and drains the pond volume in around 110 minutes. Pond
G1.7 will fill and drain out in less than two hours because of the large 48" diameter storm sewer outfall
pipe. Pond G1.7 does not overdetain runoff when compared to existing conditions. When
development occurs upstream of this interim pond the pond must be updated to meet ElI Paso County
requirements for full spectrum ponding.

¢ Incoming flows: 107cfs/196¢fs in the 5-year and 100-year storm event

¢ Detained flows: 62.7cfs/95cfs in the 5-year and 100-year storm event

¢ Pipe Outlet: 48" RCP at 0.5%

e 5-yr WSEL= 5695.10, 100-yr WSEL=5696.94

e Volume: 1.22 ac-ft storage in 5-year, 2.40 acre-ft storage in 100-year

Swale G1.8 (District Facility)
This swale is located west of the residential areas adjacent to Marksheffel Road. The swale does have
some storage volume in it which is why it is included in the hydraulic calculations. If the Brownsville
Subdivision No. 2 develops as part of Lorson Ranch all or a portion of this swale could be moved to a
more effective location or changed into a pond. Swale G1.8 helps reduces the size of storm sewer
necessary to convey drainage from Design Point 6 to Pond G1. This swale was modeled in Hydraflow
and does not include water quality features.

¢ Incoming flows: 74cfs/120cfs in the 5-year and 100-year storm event

e Detained flows: 52.8cfs/105cfs in the 5-year and 100-year storm event

¢ Pipe Outlet: 42" RCP at 0.5%

e 5-yr WSEL= 5692.86, 100-yr WSEL=5694.33
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e Volume: 0.9 ac-ft storage in 5-year, 1.48 acre-ft storage in 100-year

Hydraulic Design of the “G1” portion of Pond G1/G2 (District Facility)
This analysis was added to provide a hydraulic model of the “G1” side of Pond G1/G2 to ensure the
storm sewer interconnection pipes were sized adequately. See Pond G1/G2 for full spectrum
calculations. The hydraulic model utilized the storage volume in Pond G1.7 and Swale G1.8 (tributary
areas) and the site runoff directly entering the G1 side to determine the total flow entering the G1 side.
The G1 side (north of Lorson Boulevard) was then hydraulically modeled in Hydraflow to determine the
flow in the interconnect pipe flowing to the G2 side (south). The interconnection pipe will also serve as
an emergency overflow with a capacity of over 120cfs. In addition, a sideyard overflow swale will also
be constructed which has a capacity of 100cfs.

¢ Incoming flows: 56¢fs/113.5cfs in the 5-year and 100-year storm event

e Outflow to “G2” side: 28cfs at elevation 5687.92 in the 5-year storm event

¢ Outflow to “G2” side: 58cfs at elevation 5689.12 in the 100-year storm event

e Volume: 2.25 ac-ft storage in 5-year, 3.79 acre-ft storage in 100-year

¢ Pipe Outlet: 48" RCP at 0.4%

Detention Pond G1/G2 (Full Spectrum Design), (District Facility)

This is an on-site permanent full spectrum detention pond that includes water quality. Pond G1/G2 is
designed as a single pond in the UDCF Full Spectrum spreadsheets. The full spectrum print outs are in
the appendix of this report. See map in appendix for watershed areas. This pond is sized to provide
full spectrum and water quality for the Brownsville Subdivision No. 2 should it become a part of Lorson
Ranch.

e Watershed Ares: 96 acres

¢ Watershed Imperviousness: 79%

¢ Hydrologic Soils Group A, B, C/D

e Zone 1 WQCV: 2.301 ac-ft, WSEL: 5683.93

e Zone 2 EURV: 8.104 ac-ft, WSEL: 5686.29

e Zone 3 (100-yr): 12.881ac-ft, WSEL: 5687.93
¢ Pipe Outlet: 36" RCP at 0.4%

o 5-yr outflow = 4.2cfs, 100-yr outflow = 55.6cfs

Detention Pond G3 (Full Spectrum Design), (District Facility)

This is an on-site permanent full spectrum detention pond that includes water quality. Pond G3 is
designed per the UDCF Full Spectrum spreadsheets. The full spectrum print outs are in the appendix
of this report. See map in appendix for watershed areas.

o Watershed Ares: 6.02 acres

o Watershed Imperviousness: 65%

¢ Hydrologic Soils Group B

e Zone 1 WQCV: 0.11 ac-ft, WSEL: 5684.94

e Zone 2 EURV: 0.39 ac-ft, WSEL.: 5686.41

e Zone 3 (100-yr): 0.51 ac-ft, WSEL: 5686.98
¢ Pipe Outlet: 18" RCP at 0.5%

o 5-yr outflow = 0.3cfs, 100-yr outflow = 10.1cfs
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Water Quality Design

Water Quality for all the G1, G2, and G3 basins is provided in the on-site full spectrum ponds. The G4
and G5 basins are from the backyards of residential lots and open space and have been reduced in
area as much as possible. The WQ for the G6 basins is provided by an existing sand filter basin in the
east barrow ditch of Marksheffel Road near the SW corner of this site. The sand filter basin was
constructed as part of the Marksheffel Road project by El Paso County. The sand filter basin was
designed for all of Marksheffel Road but we have diverted most of the northern sections of Marksheffel
Road (Basins G1.8a/b) into Pond G1/G2 which will allow the flows in the G6 basins to be treated by the
existing sand filter basin. The main reason for diverting runoff is that there is not enough elevation
difference to construct a pond in the SW corner with a suitable outfall.

7.0 DRAINAGE AND BRIDGE FEES

Carriage Meadows South at Lorson Ranch Filing No. 1 is located within the Jimmy Camp Creek
drainage basin which is currently a fee basin in El Paso County. Current EI Paso County regulations
require drainage and bridge fees to be paid for platting of land as part of the plat recordation process.
Lorson Ranch Metro District has negotiated a development agreement with El Paso County which
defines major drainage infrastructure to be constructed as part of the district.

Lorson Ranch Metro District will compile and submit to the county on a yearly basis the Drainage and
bridge fees for the approved plats, and shall show all credits they have received for the same yearly
time frame.

Carriage Meadows South at Lorson Ranch Filing No. 1 contains 106.64 acres. The 106.64 acres will be
assessed Drainage, Bridge and Surety fees. This project consists of 34.02 acres of open space (7%
impervious), 13.69 acres of commercial (95% impervious), and the remaining 58.93 acres is residential
(65% impervious) for a total impervious percentage of 50.4%

The 2017 drainage fees are $15,720, bridge fees are $735 and Drainage Surety fees are $7,000 per
impervious acre. The fees are due at plat recordation and are calculated as follows:

Table 1: Drainage/Bridge Fees

Type of Land | Total Area Imperviousness Drainage Bridge Surety Fee
Use (ac) Fee Fee
Residential 58.93 65% $602,657 $28,177 | $268,359
Open Space 34.02 7% $37,435 $1,750 $16,669
Commercial 13.69 95% $204,446 $9,559 $91,038
Total $844,538 $39,486 | $376,066
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

Project: Carriage Meadows South at Lorson Ranch

Basin ID: Pond G1/G2 Full Spectrum Detention (v3.07)

remassan omrces

Required Volume Calculation
Selected BMP Type =
Watershed Area =
Watershed Length =|
Watershed Slope =
Watershed Imperviousness =
Percentage Hydrologic Soil Group A=
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =
Desired WQCV Drain Time =
Location for 1-hr Rainfall Depths =
Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =|
2-yr Runoff Volume (P1= 1.16 in.) =|
5-yr Runoff Volume (P1= 1.4 in.) =|

10-yr Runoff Volume (P1 = 1.68 in) =
25-yr Runoff Volume (P1=1.92in) =
50-yr Runoff Volume (P1 = 2.16 in.)

100-yr Runoff Volume (P1 = 2.421n.) =|
500-yr Runoff Volume (P1=0in) =
Approximate 2-yr Detention Volume =|
Approximate 5-yr Detention Volume =|
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =
Approximate 100-yr Detention Volume =

Stage-Storage Calculation
Zone 1 Volume (WQCV) =|
Zone 2 Volume (EURV - Zone 1) =|
Zone 3 Volume (100-year - Zones 1 & 2) =
Total Detention Basin Volume =
Initial Surcharge Volume (ISV) =
Initial Surcharge Depth (ISD) =
Total Available Detention Depth (Hygqa) =|
Depth of Trickle Channel (Hrc) =
Slope of Trickle Channel (Src) =
Slopes of Main Basin Sides (i) =
Basin Length-to-Width Ratio (Ry) =

Initial Surcharge Area (As,) =|
Surcharge Volume Length (Lis,) =
Surcharge Volume Width (W) =|

Depth of Basin Floor (He o0r) =|
Length of Basin Floor (Lr,o0s) =|
Width of Basin Floor (Wrioor) =

Area of Basin Floor (Aroor) =

Volume of Basin Floor (Veioos) =|
Depth of Main Basin (Huan) =|
Length of Main Basin (Lyay) =|
‘Width of Main Basin (W) =|
Area of Main Basin (Ayan) =|
Volume of Main Basin (Vi) =|

Depth Increment = 1 it
Optional Optional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length Width Area | Override ea Volume | Volume
Description (f) Stage (ft) (f) (f) (r2) | mea() | (acre) (f'3) (ac-ft)
Top of Micropool - 0.00 - - - 561 0.013
EDB 568233 - 033 -~ -~ - 43673 | 1003 6,866 0158
9600 [acres 5683 -~ 1.00 -~ -~ - 47723 | 1006 37437 0.859
3730 |t 5684 -~ 2.00 -~ -~ -~ 91223 | 2004 | 106477 | 2444
0.008 [fuft 5685 - 3.00 - - - 108,717 2.496 207,357 4.760
79.00% |percent 5686 - 4.00 - - - 116,519 2,675 319,975 7.346
46.0% percent 5-yr=5686.69 - 4.69 - - - 123570 2.837 402,805 9.247
23.0% percent 5687 - 5.00 - - - 126,736 2.909 441,603 10.138
31.0% percent 5688 - 6.00 - - - 133,533 3.065 571,737 13125
40.0 hours 100-yr=5688.48 - 6.48 - - - 138,115 3171 636,933 14.622
User Input 5689 - 7.00 - - - 142,697 3.276 709,944 16.298
2577 |acre-feet  Optional User Override 5690 - 8.00 - - - 146,770 3.369 854,678 19.621
8814 |acre-feet  1-hr Precipitation = = = =
6.842 acre-feet 116 inches - -
8.912 acre-feet 144 inches -
10.804 acre-feet 1.68 inches -
13.017 acre-feet 1.92 inches - -
14.962 acre-feet 216 inches - - - -
17.363 acre-feet 242 inches - - - -
0.000 acre-feet inches - - - -
6.451 acre-feet - - - -
8.419 acre-feet - - - -
10.033 acre-feet - - - -
11.239 acre-feet - - - -
11.916 acre-feet - - - -
12731 acre-feet - - - -
2577 |acre-feet -
6236 |acre-feet - -
3918 |acre-feet - - - -
12731 |acre-feet - - - -
user g -~ -~ -~ -~
user |t -~ -~ -~ -~
user |t -~ -~ -~ -~
user |t -~ -~ -~ -~
user |yt -~ -~ -~ -~
user |y B B B B
user -~ -~ -~ -~
user o -~
user |t -~
user |t -~ -~
user |t -~ -~ -~ -~
user |t -~ -~ -~ -~
user |t -~ -~ -~ -~
user o -~ -~ -~ -~
user g -~ -~ -~ -~
user -~ -~ -~ -~
user |t -~ -~ -~ -~
user |t -~ -~ -~ -~
user o -~ -~ -~ -~
user g -~ -~
user |acre-feet -

Calculated Total Basin Volume (Vigra) =|

UD-Detention_v3.07-pond G1&G2, Basin

2/21/2017, 7:39 AM



Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project:
Basin ID:
ZONE 3
[,
uan]: i 3, Stage (ft) Zone Volume (ac-ft) Outlet Type
VOLUME| EURY | waci o
I T ‘\-\' Zone 1(WQCV) 2.06 2.577 Orifice Plate
100-YEAR Zone 2 (EURV) 4.54 6.236 Orifice Plate
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES. Zone 3 (100-year) 5.88 3.918 Weir&Pipe (Restrict)
pooL Example Zone Configuration (Retention Pond) 12.731 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz

Underdrain Orifice Diameter = N/A inches

Underdrain Orifice Centroid feet

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

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft)
Depth at top of Zone using Orifice Plate = 4.54 ft (relative to basin bottom at Stage = 0 ft)
Orifice Plate: Orifice Vertical Spacing = 18.20 inches
Orifice Plate: Orifice Area per Row = 22.12 sq. inches (use rectangular openings)

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

Calculated Parameters for Plate

WQ Orifice Area per Row = 1.536E-01 2
Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft?

Row 1 (required) Row 2 (optional) Row 3 (optional)

Row 4 (optional)

Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.51 3.03

Orifice Area (sg. inches) 22.12 22.12 22.12

Row 9 (optional) Row 10 (optional) | Row 11 (optional)

Row 12 (optional)

Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)
Not Selected

Not Selected

Calculated Parameters for Vertical Orifice

Not Selected Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.15 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 5.82 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 10.14 N/A feet
Overflow Weir Slope = 6.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 4.02 N/A should be >4
Horiz. Length of Weir Sides = 10.00 N/A feet Overflow Grate Open Area w/o Debris = 28.39 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 14.19 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.20 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 7.07 N/A ft?
Outlet Pipe Diameter = 36.00 N/A inches Outlet Orifice Centroid = 1.50 N/A feet
Restrictor Plate Height Above Pipe Invert = 36.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= 8.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.15 feet
Spillway Crest Length = 50.00 feet Stage at Top of Freeboard = 10.15 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 3.37 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.16 1.44 1.68 1.92 2.16 2.42 0.00
Calculated Runoff Volume (acre-ft) = 2.577 8.814 6.842 8.912 10.804 13.017 14.962 17.363 0.000
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 2.577 8.806 6.841 8.905 10.803 13.008 14.953 17.352 #N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.03 0.11 0.29 0.44 0.65 0.00
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.5 2.9 10.2 27.6 42.0 62.5 0.0
Peak Inflow Q (cfs) = 31.0 103.1 80.7 104.3 125.7 150.4 171.9 199.4 #N/A
Peak Outflow Q (cfs) =| 1.5 4.0 3.0 4.2 10.4 22.8 36.7 55.6 #N/A
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 1.4 1.0 0.8 0.9 0.9 #N/A
Structure Controlling Flow = Plate Overflow Grate 1 Plate Overflow Grate 1 | Overflow Grate1 | Overflow Grate1 | Overflow Grate 1 | Overflow Grate 1 #N/A
Max Velocity through Grate 1 (fps) =| N/A 0.01 N/A 0.0 0.2 0.7 1.1 1.8 #N/A
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A #N/A
Time to Drain 97% of Inflow Volume (hours) =| 38 62 57 62 63 62 61 60 #N/A
Time to Drain 99% of Inflow Volume (hours) =| 40 67 61 67 69 69 69 68 #N/A
Maximum Ponding Depth (ft) = 1.93 4.29 3.60 4.32 4.80 5.25 5.58 5.93 #N/A
Area at Maximum Ponding Depth (acres) =| 2.01 2.74 2.60 2.75 2.86 2.95 3.00 3.05 #N/A
Maximum Volume Stored (acre-ft) =| 2.301 8.104 6.290 8.186 9.532 10.870 11.852 12.881 #N/A
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LORSON LLC
212 NORTH WAHSATCH AVE, SUITE 301

COLORADO SPRINGS, COLORADO 80903 (719) 635-3200

PREPARED FOR:

CONTACT: JEFF MARK

NO.

CARRIAGE MEADOWS SOUTH

PROJECT:

FILING NO. 2

FONTAINE BLVD — CARRIAGE MEADOWS DRIVE
EL PASO COUNTY, COLORADO
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