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PRELIMINARY/FINAL DRAINAGE REPORT FOR
LODGE 2 AT BLACK FOREST

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 established
criteria for drainage reports and said report is in conformity with the master plan of the drainage basin. I
accept responsibility for any liability caused by any negligent acts, errors or omissions on my part in
preparing this repo:t.

Certification Stateinent

“This report and plan for the final drainage design of Lodge 2 at Black Forest was prepared by me (or under
my direct supervision) in accordance with the provisions of the City of Colorado Springs Drainage Criteria
Manual Volumes | & 2 Drainage Design and Technical Criteria for the owners thereof. I understand that
the City Colorado Soiings does not and will not assume liability for drainage facilities designed by others.”

. . i
SIGNATURE: %—’ ‘ / 3o g(afﬁx seal)

Registered Professicnal Engineer State of Colorado No. 35751

Developer's Statement

I, the deveioper have read and will comply with all of the requirements specified in this drainage report and
plan.

Woodmen Lanc Deveiopment, L.L.C. hereby certifies that the drainage facilities for Lodge 2 at Black
Forest si.ell be consiucted according to the design presented in this report. I understand that the City
Colorado Springs coes not and will not assume liability for the drainage facilities designed and/or certified
by my engineer and that the City of Colorado Springs reviews drainage plans pursuant to Colorado Revised
Statutes, Title 30, Article 28; but cannot, on behalf of Lodge 2 at Black Forest, guarantee that final drainage
design review will 2bscive Woodmen Land Development, L.L.C. and/or their successors and/or assigns of
future liebility for i-proper desigr. I further understand that approval of the final plat does not imply
approval of 1 eaginzer’s drainage design.”

Filed in accordance with Section 7.7.906 of the Code of the City of Colorado Springs, 2001, as amended.

- | 13/20/8

For the City Engineer Date

Conditic:s:
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PRELIMINARY/FINAL DRAINAGE REPORT FOR
LODGE 2 AT BLACK FOREST

URPOSE

The purpose of this final drainage report (FDR) is to identify specific solutions to drainage
prablems on site and off-site resulting from the development and platting of this subdivision.

GENERAL LOCATION AND DES( RIPTION

Lodge 2 at Black Forest includes 25.5 acres Jocated in a portion of the Southeast ¥ of Section 6,
Township 13 South, Range 65 West of the 6™ P.M. in the City of Colorado Springs, El Paso
County, Colorado, More specifically, the site is located near the northwest comer of Woodmen
Road and Black Forest Road. The site is bounded by unplatted land to the east and west,
Woodmen Road to the south, and The Lodge at Black Forest Subdivision Filing No. 1
(apartments) and unplatted rural residential to the north.

The site is currently undeveloped and drains from west to east over gentle to moderate slopes.
Proposed development includes a multi-family apartment complex. Existing soils in the study
area consist mostly of Stapleton-Bernal sandy loams (SCS Map Unit Symbol 85). This soil
group has the designation of Hydrologic Soil Group ‘B as determined by the USDA NRCS.
The site is located in the Sand Creek Drainage Basin,

DRAINAGE BASINS AND SUB-BASINS

The site is part of the overall Woodmen Town Center master development. This site has been
previously studied in the "Master Development Drainage Plan for The Woodmen Towne
Center.” prepared by Matrix Design Group, dated October 2008 (MDDP). The apartment use for
the Lodge 11 site is different than the commercial uses agsumed in the MDDP. The apartment
use is a reduction in assumed imperviousness. Per the MDDP the area of the Lodge I site is to
drain through a stormwater quality and detention tacility prior to passing under Black Forest
Road through a 48" RCP culvert. This FDR will confirm compliance with the MDDP.

Existing Drainage Characteristics:

The existing site is undeveloped and drains from west to east over gentle to moderate slopes.
Existing flows pass under Black Forest Road through an existing 48" RCP culvert. The existing
basin and flows were analyzed in the MDDP. Existing flows at the culvert under Black Forest
Road are Q= = 2005 ofs and Qg0 = 52.5 cfs. See Previous Drainage Study Maps in the Appendix.

The existing inlets in Center Ridge Drive currently outfall into a temporary sediment basin. This

basin will be removed with the development of the site and the inlets routed 1o a permanent
stormwater quality facility,
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Developed Drainage Characteristios:

Development of the site is a multi-family residential apartment complex with clubhouse, park
space, pool and amenity arcas, garages. paved parking and drive aisles, and landscaping.
Development of this site also includes adjacent public roadway construction - the extension of
Center Ridge Drive and a new access between Woodmen Road and Center Ridge Drive.

Developed drainage overview:

Un site drainage basins A through L, 08-K, 0S-L, 08-1. and 08.2 are collected by proposed
sump inlets and routed via RCP storm drain to the proposed full spectrum stormwater quality
tacility, Pond A. All basins, design points, and storm drain sizes are shown and summarized an
the Drainage Map in the Appendix. Supporting calculations are also included in the Appendix.
Pond A is a full spectrum extended detention basin ( EDB). Pond A shall be privately owned and
maintained. The 2 discharge points into Pond A (5D9 & SD12) shall into a concrete energy
dissipater in the forebay. A 2' tall concrete wall with a 3" wide vertical slot will serve as the
limits of the forebay. A 2' wide by 6" deep concrete trickle channel will carry flows from the
forebay wall to the outfall structure. The proposed outfall structure is a modified CDOT Type C
inlet box with a micro-pool, trash screen, orifice plate, mesh top grate, and restrictor plate on the
18" RCP owtfall pipe. The discharge point from the outfall pipe shall be protected by a Dy = 24"
riprap pad. This outfall pipe may be extended with future development to the east. It is
recommended that the discharge from Pond A not be routed thro ugh a future stormwater facility
to the east. A 2' high by 18' wide emergency overflow weir shall be constructed 9 above the
pond bottom and will be lined with buried Dsy = 14" diameter riprap. A compacted gravel access
road to the pond bottom shall be installed for maintenance,

Basins M and N are perimeter landscape or undeveloped areas that do not drain through Pond A,
Future development to the cast shall account properly for the flows from these basins.

Basins O, P, and Q will be collected by pipe and inlets and routed to proposed full spectrum
stormwater quality facility, Pond B. The inlets for Basins O and P (DP-28 & DP-29) are at-
grade inlets. There is no flow-by for the 5-year storm and only (.1 and 0.2 CFS flow-by
respectively for the 100-year storm. Flow-by will continue into Woodmen Road at DP-27. All
basins, design points, and storm drain sizes are shown and summarized on the Drainage Map in
the Appendix. Supporting calculations are also included in the Appendix. Pond B is a full
spectrum sand filter basin (SFB). Pond B shall be privately owned and maintained. The
proposed outfall structure include underdrain tied to a CDOT T ype C inlet box with mesh top
grate and restrictor plate on the 18" RCP outfall pipe. The outfall will be to Woodmen Road.
With the relatively low flows and very flat pipes into and out of the pond, no riprap protection is
required, A 1.1' high by 5' wide emergency overflow shall be constructed with buried De, = 37
diameter riprap.

Basin 0S-3 is an arca of undeveloped ground that will drain south into Woodmen Road. Basin
05-3 is largely undisturbed ground.

Basins O8-1 and 0S-2 include a portion of undeveloped land to the west of and portions of Sky

Ridge Drive. Most of the flows from these basins will be collected by 2 - 10" wide at-grade
inlets at the intersection with Center Ridge Drive (DP-20 & DP-21). A small amount of
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combined flow-by (Qs = 0 cfs and Q0 = 1.0 efs) will continue into Center Ridge Drive to a pair
of existing sump inlets (DP-26 & DP-27). The street capacity is more than adequate in Center
Ridge Drive and Sky Ridge Drive. The major storm event will pond over the crown of Center
Ridge Drive at the sump, however the existing sump inlets will have adequate capacity 1o capture
the flows, Flows from these 4 public roadway inlets will be combined via 30" RCP storm drain
(31323} and route them through the site and into Pond A Future development of the land
adjacent to the southwest comer of Center Ridge Drive and Sky Ridge Drive will need to restrict
flow totals into Center Ridge and Sky Ridge Drives to the amounts shown in the FDR (portions
of Basins (08-1 and OS-L).

Basins O8-4, 08-5, and 0S-6 represent the extension of Center Ridge Drive. The temporary end
of the Center Ridge Drive shall be protected by riprap pads at the end of the curbs. Runoff from
the end of Center Ridge Drive (DP-26) will be directed to an existing erosion control basin, Pond
C. While Pond C is a temporary facility, it has the adequate volume equivalent to provide full
spectrum detention and water quality for the area tributary to it. Per City policy, a permanent
facility shall be provided within § vears of completion of construction for this project. The
undeveloped property to the east is the same property owner as Lodge 2. Future development to
the east will need 1o account for these flows in a future permanent stormwater quality facility.
The future phase extension of Center Ridge Drive to Black Forest Road will also require
drainage analysis and permanent stormwater quality.

Developed Drainage Design Point Descriptions:

Design Point 26 (DP-26) [Qs = 3 CFS/Qy5 = § CF5]

DDP-26 is an existing 4' sump inlet in Center Ridge Drive accepting the runoff from off-site Basin
OS-K. Flows intercepted by this inlet travel to DP-27 via storm drain desi £n point SD20,

DP-27 |Qs =1 CFS8/Que = 12 CFS]

DP-27 is an existing 8" sump inlet in Center Ridge Drive accepling runoff from Basin (OS-L and
flow-by from the at grade inlets of DP-20 and DP-21. Basin OS-L includes a portion of Center
Ridge Drive and undeveloped area planned for future development. Flows intercepted by this
inlet travel to DP-20 via SD21.

DP-20 [Qs = 1 CFS/Q0 = 5 CFS]

DP-20 is a proposed 10' at-grade inlet in accepting runoff from Basin 0S-1. Flows intercepted
by this inlet (Qs = 1.0 CFS/Qqp = 4.1 CFS) travel to DP-21 via SD22. Flow-bv of Qs = 0
CF8/Qyg0 = 0.9 CFS continue to DP-27.

DP-21 [Qq = ] CFEJ"Q“H = 3 CFS]

DP-21 is a proposed 10" at-grade inlet in accepting runoff from Basin 08-2. Flows intercepted
by this inlet (Qs = 1.0 CFS/Qy = 2.9 CFS) travel to DP-1 via SD23. Flow-by of Qs = 0
CFS/Qyop = 0.1 CFS continue to DP-27,

DP-1 IQE =2 CFS.I"QJM =5 CFS]

DP-1 is a proposed 5' sump inlet in accepting runoff from Basin A. Flows intercepted by this
inlet continue to DP-2 via SDI.
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ne-2 [{}q =2 CFSme[. =4 CFS'
DP-2 is a proposed 5' sump inlet in accepting runoff from Basin B. Flows intercepted by this
inlet continue to DP-3 via SD2.

DP-3 [Qe=1CF5/Qu=23 EFS'
DP-3 is a proposed grate inlet in accepting runoff from Basin C. Flows intercepted by this inlet
continue to DP-4 via SD3,

DP-4 [Qs =7 CFS/Qu = 14 CFS]
DP-4 is a proposed 0¥ sump inlet in aceepting runoff from Basin D. Flows intercepted by this
inlet continue to DP-3 via SD4

DP-5 |Q‘_:= 1 'E'FS.-"'[J|.|]=I CFSf
DP-5 is a proposed 5' sump inlet in accepting runoff from Basin E. Flows intercepted by this
inlet continue 1o DP-6 via SDS,

DP-6 {Qq =4 EFS."QWU = 1 EFSI
DP-6 is a proposed 10" sump inlet in accepting runoff from Basin F, Flows intercepted by this
inlet continue to SDY via SDé.

DPE-7 [Qq =4 EFSJQW[; =9 EFS'
DP-7 is a proposed 10" sump inlet in accepting runoff from Basin G. Flows intercepted by this
mlet continue to DP-8 via SD7.

DP-8 [Qs =7 CF5/Qyy = 13 CF5]

DP-8 is a proposed 10" sump inlet in accepting runoff from Basin H, Flows intercepted by this
inlet continue to SD9 via SD8. SD9 (Q. = 29 CF8/Quon = 67 CFS) outfalls directly into the
forebay of Pond A. This discharge point shall be protected by a Dsy = 24" diameter riprap pad.

DP-9 IQ-: = 2 CFS.I"QLW =5 CFS]
DP-9 is a proposed 3' sump inlet in accepting runoff from Basin I Flows intercepted by this
inlet continue to DP-10 via SD10.

DP-10 [Qs = 3 CFS/Qyy = 7 CFS]
DP-10 is a proposed 5' sump inlet in accepting runoff from Basin J. Flows intercepted by this
inlet continue to DP-11 via SD11.

DP-1 1 IQ5=2 EFWQ]N= 5 EFEI

DP-11 is a proposed 5' sump inlet in accepting runoff from Basin K. Flows intercepted by this
inlet outfall directly into the forebay of Pond A via SD12 (Qs =7 CF8/Qypp = 16 CFS). This
discharge point shall be protected by a Dsg = 24" diameter riprap pad.

DP-12 [Qs = 0.4 CFS/Qup =3 CF5]
DP-12 represents the sheet flow of the area Pond A, Basin L.

DP-13 IQ: =1 CFS-'"Q|M =H CF’SI
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DP-13 represents the sheet flow from Basin M, Basin M is mostly undeveloped area within the
CSU electric easement along Woodmen Road. These flows will continue east and will need to
be accounted for with future development to the cast.

DP-14 [Qz = 0.2 CFS/(Qy = 2 CFS)

DP-14 represents the sheet flow from Basin N. Basin N is mostly perimeter landscape and catch
slope. These flows will continue east and will need to be accounted for with future development
1o the east.

DP-22 [Qs = 0.6 CFS/Qyu = 2 CFS)

DP-22 represents the runoff from Basin 08-3 that will travel to the existing roadside ditch along
the north side of Woodmen Road. Basin 08-3 is a small portion of largely undeveloped area
within the CSU electric easement along Woodmen Road.

DP-23 |{J5 =] EFSme =4 CFS]
DP-23 is the flow in the curb & gutter of Center Ridge Drive at the site entrance. Basin 05-4 is
a portion of Center Ridge Drive and undeveloped slope to the north of Center Ridge Drive,

DP-24 [(s = 2 CFS/Q g = 5 CFS]
DP-24 is the flow in the curb & gutter of Center Ridge Drive at the site entrance. Basin 08-5 is
a portion of Center Ridge Drive and perimeter landscape from the site,

DP-25 [Qs =5 CFS/Qyp = 13 CF5)

DP-25 is the east end of the extension of Center Ridge Drive to the cast boundary of the site.
DP-25 is the combined flow from DP-23, DP-24, and Basin O8-6. Basin 08-6 is the area of
Center Ridge Drive and perimeter landscape of the site. Runoff from DP-25 shall be diverted to
the existing temporary basin, Pond C. Future development to the east shall provide stormwater
quality for area draining to the DP-25 per City requirements.

DP-A [Qs =2 CFS/Qq00 = 11 CFS]

DP-A represents the total flow to the adjacent site between Lodge 2 and Black Forest Road. Per
the MDDP future development of the land between Lodge 2 and Black Forest Road will require
1 or more stormwater detention facilities such that the total discharge to the existing 48" RCP
culvert under Black Forest Road does not exceed Qs = 20.5 ofs and Qi =52.5 cfs.

DP-28 [Qx= 0.9 CFS/Qy00 = 1.6 CF5]

DP-28 is a proposed 3" Type R at-grade inlet collecting runoff from Basin O. Flow-by of Qs =0
CFS/Qum = 0.1 CFS will continue into Woodmen Road as part of DP-22, Collected flows are
routed in SD-24 toward DP-29,

DP-29 [Qs = 0.8 CFS/(yg = 1.9 CFS)

DP-29 is a proposed 5 Type R at-grade inlet collecting runoff from Basin P, Flow-by of Q<=0
CFS8/h = 0.2 CFS will continue into Woodmen Road as part of DP-22. Collected flows are
routed in SD-23 into proposed SFB Pond B.
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DP-30 [Q5 = 0.1 CFS/Q0 =1 CFS|
DP-30 represents the largely undeveloped Basin € that sheet flows inta proposed SFB Pond B,

4-Step Process Discussion:

Step 1. Employ Runoff Reduction Practices.

The site layout was done to minimize paving and includes park and amenity areas. Site
impervious area calculations are shown in the IRF spreadsheet in the Appendix.

Step 2. Implement BMPs That Provide WOCY with Slow Release.
Development of this site includes a full-spectrum detention facility providing WQCV and an
outfall structure with a 40-hour drain time.

Step 3. Stabilize Drainageways.

There are no natural drainageways associated with this site, Per the MDDP, "The Woodmen
Towne Center straddles the base line between the Cottonwood Creek and the Sand Creck
Drainage Basins, Stormwater detention is necessary in both basins to release at historical rates,
The site is removed from both channels so no channel improvements are required for this
development.” Drainage fees will be paid with the platting of this subdivision. These fees
contribute to any necessary channel improvements within both major drainage basins.

Step 4. Implement Site Specific and Other Source Control BMPs,
All materials to be used with this project will be stored indoors. There is no outside storage
associated with this site,

Summary:

Drainage related 1o the development of Lodge 2 at Black Forest will not adversely impact
downstream and surrounding developments, This report is in general conformance with previous
studies on this site,

DRAINAGE DESIGN CRITERIA

This drainage report was prepared in accordance to the criteria established in the City of
Colorado Springs Drainage Criteria Manual, updated in May 2014.

WestWorks Engineering uses the rational method for drainage basin study areas of less than 90
acres. This methodology is implemented in accordance with the City Drrainage Criteria Manual
Cundelines.

For the Rational Method, flows are calculated for the 5-year and 100-year recurrence intervals.
The average runoff coefficients, ‘C” values, are taken from Table 6-6 and the Intensity-Duration-
Frequency curves are taken from Figure 6-5 of the City Drainage Criteria Manual, Time of
concentration for overland flow and storm drain or gutter flow are calculated per Section 3.2 of
the City Drainage Criteria Manual. Calculations for the Rational Method are shown in the
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Appendix of this report.  Detention volume is calculated in accordance with the City Drainage
Criteria Manual Guidelines.

D AGE FACILITY DESIGN

All inlets, storm drains, culverts, and open channels are sized using the procedures outlined in
the City Drainage Criteria Manual. All of the drainage systems, including the streets, are
designed to safely route the S-year and 100-vear storm flows, Hydraulic grade line calculations
for the proposed storm drain design will be included with the storm drain constructions
drawings.

FLOODPLAIN STATEMENT

Na portion of this site is within a F.EM.A. designated floodplain per Flood Insurance Rate Map
Community Panel No. (08041C0529 F, effective March 17 1997,

EROSION CONTROL PLAN

The City of Colorado Springs Drainage Criteria Manual specifies that an Erosion Control Plan
and associated cost estimate be submitted in conjunction with the Final Drainage Report.
WestWorks Engineering respectfully requests the Erosion Control Plan be submitted in
conjunction with the Overlot Grading Plan and construction assurances posted prior to obtaining
a grading permit.

PINION OF PROBABLE COST

Private Drainage Facilities (non-reimbursable);

Item Quantity Unit Cost Total Cost -
18" RCP Storm Drain 475 LF $53/LF $ 25,175
24" RCP Storm Drain 1,140 LF $38/LF 5 66,120
30" RCP Storm Drain 700 LF $77/LF ¥ 53,900
36" RCP Storm Drain 950 LF $95/LF $ 90,250
5' Type R Inlet 6 EA 54,000/EA 5 24,000
10' Type R Inlet 4 EA 55.500/EA § 22,000
CDOT Type C Inlet 1 EA $3,300/EA 5 3,300
Storm Manhole 3 EA $4.600/EA % 13,800
Riprap 10 CY $75/CY $ 730
Sub-Total $299.295
20% Contingency  § 59.859
TOTAL 5359154
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Three Private Stormwater Quality Facilities (non-reimbursable):

Item Cuantity Linit Cost Total Cost
Seeding 0.8 AC $325/AC F 420
Road Base 380 TONS 7 TON $ 6460
Concrete 60 8Y $38/SY 5 2280
18" RCP Storm Drain 294 LF $53/LF $ 15582
Sand Filter Media 210 TONS $17TON $ 3570
4" Perforated PVC Pipe 110 LF $25/LF § 2750
127 PVC Pipe 100 LF 535/LF £ 3,500
Pond Outfall Structure 2EA $7.500/EA § 15.000
Riprap 197 CY $75/CY $ 14,775
Sub-Total % 64,337
20% Contingency  § 12,867
TOTAL § 77,204

Public Drainage Facilities (non-reimbursable):

ltem (uantity Unit Cost Total Cost
18" RCP Storm Drain 112LF $53/LF ¥ 35936
24" RCP Storm Drain 107 LF S3R/LF $ 6,206
5' Type R Inlet 2EA $4,000/EA 5 8000
10 Type R Inlet 2 EA 55, 500/EA §1 1,000
Sub-Total £ 31,142
20% Contingency £ 6228

TOTAL 5 37.370

This opinion of probable cost is made on the basis of experience and qualifications and
represents WestWorks Engineering's best judgment as an experienced and qualified professional
firm. familiar with the construction industry. WestWorks Engineering cannot and will not
guarantee that actual construction costs will not vary from this opinion of probable cost.

DRAINAGE FEES

The study area is in the Sand Creek Drainage Basin (27.00 AC) with a small portion in the
Cottonwood Creek Drainage Basin (0.36 AC). This subdivision includes 27.36-acres to he
platted. 2018 Drainage, Bridge, and Pond Fees are due at the time of plat recordation as follows:

Sand C rainage Basin Fees:

Drainage Fee: {27.00-ac) x ($11,851/ac) = $319.977.00
Bridge Fee: {27.00-ac) x ($713/ac) = £ 19.251.00
Pond Land Fee: (27.00-ac) x ($1,070/ac) = § 28,890.00
Pond Facility Fee:  (27.00-ac) x ($3,445/ac) = $ 93.015.00
SUB-TOTAL = $461,133.00
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Cottonwood Creek Drainage Basin Fees:

Drainage Fee: (0.36-ac) x ($13,241/ac) = £ 4.766.76

Bridge Fee; (0.36-ac) x ($1,05%ac) = 38124

Surcharge Fee: (0.36-ac) x ($678/ac) = £ 24408

SUB-TOTAL = £ 5392.08

TOTAL = 5466,525.08
ERENCE LIST

“Soil Survey of El Paso County Area, Colorado,” prepared by United States Department of
Agriculture Soil Conservation Service, issued June 1981

“FIRM Flood Insurance Rate Map,” prepared by Federal Emergency Management Agency,
effective date March 17, 1997

City of Colorado Springs Drainage Criteria Manual, updated May 2014

"Master Development Drainage Plan for The Woodmen Towne Center,” prepared by Matrix
Design Group, dated October 2008 (MDDP)

“Final Drainage Report for The Lodge at Black Forest," prepared by Matrix Design Group, dated
January 2009
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Hydralegic Soil Group—El Paso County Area, Griorado LODGE W AT BLACK FOREST

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — E1 Paso County Arga, Colorado (CO625)

Map unit symbol | Map unit name [ Rating | Acresin ADI | Percent of ADH
BE& Siapleton-Bamal sandy B 24 1 100.0%
loams, 3 o 20 percent
Blopes.
Totals for Area of Interest 24.1 100.0%
Description

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

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

Group A, Soils having a high infiltration rate (low runoff petential) when
tharoughly wet. These consist mainly of deep, well drained to axcessively
dramned 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 desp, moderately well drainad ar well
drainad soils that have moderately fine texture to maderately coarse texture.
These soils have a moderate rate of water transmission,

Greup C. Soils having a slow infiltration rate when theroughly wel. These consist
chiefly of soils having a layer that impedes the downward movement of water or
sails of moderately fine texture or fine texture, These soils have a slow rate of
weatear fransmission,

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

if @ s0il is assigned to a dual hydrologic group (A/D, BID, or C/D), the first letter is
for drained areas and the sacond is for undrained areas. Only the aoils that in
their natural condition are in group D are assigned to dual classes

Rating Options

Aggregation Method: Dominant Condition

Lsha  HWatural Resowrces Wil Soil Suray o0t
Consarvation Service Maticnal Cooperative Soil Sursey Paged ol 4



HYDROLOGIC CALCULATIONS



Time of Concentration Caleuations

Sub-Hasin Time of Concentration, Te [min.] Bub-Basi Time of Concentration, Te [min, | Sub-Basin Time of Concentration, Te [min. |
Flowline | L [ft.]{H [fi.]] v [fi's] | Te [min.| Flowline | L [ft.J{H [fi.]] v [ft's]| Te [min.] Flowline | L [ft.}[H [fi.]] v [f's] | Te |min.|
overland | 180 | 8.0 153.0 owerland | 50 [0 9 averland | 220 | 5.0 179
OS-L. | channel | 490 | 240 & Ll O5-5 | channel | 590 | 14.0 5 Lg D channel | 280 | 4.0 4 LI
Taotal Te = 14 Total Te = 11 Taotal Te = 1%
overland | 340 | 18.0 16.8 overland | - 40 20 i0 overland | 40 1.0 74
5-1 channel | 170 | 3.0 5 0.6 O8-6 | channel | 400 | 18.0 7 0.9 E chaniel I 0.3 25 LN
Total Ty 17 Total Te = 7 Tatal T = 7
owerland | 50 z. 7.1 overland | 70 2.0 a4 overland|[ 100 | 2.0 12.6
O8-2 | channel | 150 | 3.0 5 0.5 A channel | 200 | 3.0 4 0.8 E channel | 200 | 5.0 [ 0.6
Todal T = ] Total Te 10 Total Tg = 13
overfand | 140 | 6.0 1.6 overland | 20 {5 e 157 overland | 130 | 5.0 1.6
083 | channel | 75 | 2.0 [ 0.2 B channel | 70 | 2.0 & 02 G channel | 80 | 1.0 4 0.3
Total Te = 12 Towal T = ] Toal T = X
coverlond | 180 | 7.0 136 overdand | 20 | 0.5 5.2 overland| 30 | 0.5 7.3
(54 | channel | 280 | 1.0 7 0.7 [ channel | 30 | 0.5 5 [N H channel | 440 | 7.0 4 L7
Total Te= 14 Total Te = L Todal Te = 9
\ Project; LODGE 2 AT BLACK FOREST
o=
ENCINEERINE Engineer: Chad Kuzbek, PE
R Date: 9/30/2017




Time of Concentration Calcuations

Sub-HBasin Time of Concentration, Te i, ] Sub-Basin Time of Concentration. Te [min.] 1500 Time of Concentration, Te
Flowline | L [ft.]|H [fi.] v [fl's] | Te [min.| Flowline [ L [ft.]|H [ft.]] v [fi's] | Te [min.]
overland| 500 | 2.0 7.1 overland| A0 | 12.0 4.5

1 channel | 180 | 2.0 4 0.8 M channel | | 10 | 35 0.0
Total Te = ] Total Te = 5
overland | 120 | 100 B0 overland | 1 1.0 0.3
J channel | 100 | 2.0 5 0.3 i channel | 230 | 6.0 & 0.7
Tatal Te = 9 Total Tc = 5
averland | 300 | 10.0 1&.4 overland | 140 | §.0 116G
K channel | 130 | 2.0 4 0.s P channel [ 30 | 1.0 i ol
Toial Te = 1% Total Tec= 12
overland | 220 | 44.0 B overland | &0 30 9.2
L channel | 1 g | 35 0.0 0 channel | 80 | 100 12 0.1
Total Tg = 9 Total Te = 4
overlamd | 300 | 30,0 128
M channel | 70 | 4.0 & i1
Total T = 13
\ Project: LODGE 2 AT BLACK FOREST
PSSR
w T'w H Job Mo.: 91614
ENEINE I'Zul I NE Engineer: Chad Kuzbek, PE
Date: 912/2018
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S5YR-DEVELOPED El Paso County 5-Year Duration=5 min, Inten=5.10 in/hr

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 sin 002053 & 1986-2003 Applied Microcomputer Systams 111182017
Subcatchment B:

Runcff = 203cts@ 0.08 hrs, Volume= 0.014 af, Depth= 0.35"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=5 min, Inten=5.10 in‘hr

Area (ac) C  Description

0450 080 PAVEMENT & ROOF
0.050 008 LANDSCAPE

0.500 082 Weighted Average

Tc Length Slope Velocity Capacity Description

{min)  (feet) {ftift)  (f'sec) icfs)

5.0 Direct Entry,
Subcatchment C:
Runoff = 134cfs @ 0.08 hrs, Volume= 0.010 af, Depth= 0.38"

Runoff by Rational methed, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=5 min, Inten=5.10 infhr

Araa {ac) € Description
0300 090 PAVEMENT & ROOF

Tc Length Slope Velocity Capacity Description

{min) _(feet) (ftft) (fifsec) (cfs)
5.0 Direct Entry,
Subcatchment N:
Runoff = D.24cfs@ 0.08 hrs, Volume= 0.002 af, Depth= 0.03"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=5 min, Inten=5.10 infhr

Area (ac) C  Description
0600 008 LANDSCAPE

Tc Length Slope Velocity Capacity Description
(min} _ (feet) (ft'ft) (ft/sec) (cfs)
5.0 Direct Entry,




5YR-DEVELOPED El Paso County 5-Year Duration=5 min, Inten=5.10 infhr

Prepared by WestWorks Engineering Page 2
HydroCAD® 7.00_sin 002053 @ 1986-2003 Applied Microcomputer Systems 1111812017
Link DP-14:

Inflow Area = 0.600 ac, Inflow Depth = 0.03" for 5Year event
Inflow = 024cfs@ 0.08hrs, Volume= 0.002 af
Primary = 024cfs @ 0.08 hrs, Volumes= 0.002 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-2:
Inflow Area = 0.500 ac, Inflow Depth = 0.35° for 5-Year event
Inflow = 203cfs@ 0.08 hrs, Volume= 0.014 af
Primary = 203cfs @ 0.08 hrs, Volumes= 0.014 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-3:
Inflow Area = 0.300 ac, Inflow Depth = 0.38" for 5-Year event
Irflow = 134cfs @ 0.08 hrs, Volume= 0.010 af
Primary = 1.34cfs @ 0.08 hrs, Volume= 0.010 af, Atten= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



5YR-DEVELOPED El Paso County 5-Year Duration=5 min, Inten=5.17 inthr

Prepared by WestWorks Engineering Page 1
HydroCADS 7.00 sin 002053 © 1986-2003 Applied Microcomputer Systems 8/12/2018
Subcatchment O:

Runoff = 09 cts@ 0.08hrs, Volume= 0.006 af, Depth= 0.38"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
El Paso County 5-Year Duration=5 min, Inten=517 infhr

Area {ac) = Description
0.200 0980 ROADWAY

Tc Length Slope WVelocity Capacity Description
{min)  (feet)  (ftfit) (ft/sec) (efs)
5.0 Direct Entry,

Reach SD-24:

[52] Hint Inlet conditions not evaluated

Inflow Area = 0.200 ac, Inflow Depth = 0.38" for 5-Year event
Inflow = 081cfs@ 0.08hrs, Volume= 0.006 af
Outflow = 0.BBcfs @ 0.09 hrs, Volume= 0.006 af, Atten= 3%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 2.8 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.4 fps. Avg. Travel Time= 0.5 min

Peak Depth= 0.35' @ 0.0% hrs

Capacity at bank full= 7.51 cfs

Inlet Invert= 6,990.77', Qutlet Invert= 8 860 55'

18.0° Diameter Pipe n=0.013 Length= 43.0' Slope= 0.0051

Link DP-28:
Inflow Area = 0.200 ac, Inflow Depth = 0.38" for 5-Year event
Inflow = 091cls@ 0.08 hrs, Volume= 0.005 af
Primary = 0891 cfe@ 0.08 hrs, Volumes= 0.006 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



S5YR-DEVELOPED El Paso County 5-Year Duration=7 min, Inten=4.64 infr

Prepared by WestWorks Engineering Page 1
HydroCAD® 700 sin 002053 & 1986-2003 Applied Microcomputer Systems 11182017
Subcatchment E;

Runaff = 0B6cfs@ 0.12 hrs, Volume= 0.009 af, Depth= 0.34"

Runoff by Rational method, Rise/Fall=1.01.0 xTe, Time Span= 0.00-2.00 hrs, dt=0.01 hrs
El Paso County 5-Year Duration=7 min, Inten=4.64 in/hr

Area (ac) € Description
0.200 090 PAVEMENT & ROOF
0.100  0.08 LANDSCAPE
0.300 083 Weighted Average

Tc Length Slope Velocity Capacity Description

(min} _ (feet) (f/ft) (fi'sec) (cfs)
7.0 Direct Entry,
Subcatchment 0OS-6:
Runoff = 147 cfs @ 0.12 hrs, Volume= 0.015 af, Depth= 0.12"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hr=
El Paso County 5-Year Duration=7 min, Inten=4 84 in/hr

Area (ac) C  Description
0400 059 GRAVELDRIVE

1000 0.08 LANDSCAPE
1400 023 Weighted Average

Tc Length Slope Velocity Capacity Description

imin) _ {feet) (ftft) (fifsec) (cfs)
7.0 Direct Entry,
Link DP-5:
Inflow Area = 0.300 ac. Inflow Depth= 0.34" for 5-Year event
Iriflow = 086cfs @ 0.12 hrs, Vaolume= 0.009 af
Primary = DeGcfs @ 0.12 hrs, Volume= 0.009 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, di= 0.01 hrs



5YR-DEVELOPED El Paso County 5-Year Duralion=8 min, Infen=4.44 inthr

Prepared by West\Works Engineering Page 1
HydroCADE 7.00 sin 002053 © 1986-2003 Applied Micracomputer Systems 1118/2017
Subcatchment I:

Runoff = 245cfs @ 0.13 hrs, Volumes 0.028 af, Depth= 0.41"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= .01 hrs
El Paso County 5-Year Duration=8 min, Inten=4 44 in/hr

Area (ac) C  Description
0600 0980 PAVEMENT & ROOF
0.200 008 LANDSCAPE

0.800 070 Weighted Average

Tc Length Slope Velocity Capacity Description

imin) _ {feat)  (ftift) (ft/sec) (cfs)
B.O Direct Entry,
Subcatchment 0S-2:
Runoff = 125cfe @ 0.13 hrs, Volumes= 0.014 af, Depth= 0.34"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=8 min, Inten=4.44 infhr

Area (ac) € __ Description
0300 090 ROADWAY
0.200 0.08 LANDSCAPE
0500 057 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  {feet) (ftfft) (fifsec) (cfs)

8.0 Direct Entry,
Link DP-21:
Inflow Area = 0.500 a¢, Inflow Depth= 0.34" for 5-Year event
Irflciw = 125cfs @ 013 hrs, Volume= 0.014 af
Primary = 115¢fs @  0.13 hrs, Volume= 0.012 af, Atten= 8%, Lag= 0.0 min
Secondary = 010cfs @ 0.12 hrs, Volume= 0.002 af

Primary outflow = Inflow above 0.10 efs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-9:
Inflow Area = 0.800 ac, Inflow Depth = 0.41" for 5-Year event
Inflow = 245cfe @ 0.13 hrs, Volumes= 0.028 af
Primary = 245cfs@ 0.13 hrs, Volume= 0.028 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hre, dt= 0.01 hrs



5YR-DEVELOPED El Paso County 5-Year Duration=9 min, Inten=4.27 inhr

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 sin 002053 © 1986-2003 Applied Microcomputer Systems 11/18£2017

Subcatchment H:

Runoff = 672cfs @ 0.15hrs, Volume= 0.083 af, Depth= 0.50"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=8 min, Inten=4_27 infhr

Area (ac) C__ Descripticn
1.700  0.80 PAVEMENT & ROOF
0.300 0.0B  LANDSCAPE

—

2000 078 Weighted Average

Tc Length Slope Velocity Capacity Description
imin)  (feat) (') (fifsec) (cfs)

9.0 Direct Entry,
Subcatchment J:
Runoff = 295cfls @ 0.15 hrs, Volume= 0.037 af, Depth= 0.31"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, cit=0.01 hrs
El Paso County 5-Year Duration=8 min, Inten=4.27 in'hr

Area (ac) C  Description
0.700 050 PAVEMENT & ROOF
0700 008 LANDSCAPE
1400 048 Weighted Average

Tc Length Slope Velocty Capacity Description
imin} __ (feat) (ft')  (fi'sec) (cfs)

9.0 Direct Entry,
Subcatchment L;
Runoff = 04l efs@ 0.15hrs, Volume= 0.005 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-32.00 hrs, di= 0.01 hrs
El Paso County 5-Year Duration=9 min, Inten=4.27 in/hr

Area (ac) C  Description
1200 008 LANDSCAFPE

Tc Length Slope Velocity Capacity Description
(min) _ {feet) (ftft) (fi'sec) (cfs)

8.0 Direct Entry,




SYR-DEVELOPED El Paso County 5-Year Duration=8 min, Inten=4.27 infr
Prepared by WestWaorks Engineering Page 2

HydroCAD® 7.00 sin 002053 & 1986-2003 Applied Microcomputer Systems 111182017

Link DP-10:

Inflow Area = 1.400 ac, Inflow Depth = 0.31" for 5-Year event
Inflow = 285¢cfs @ 0.15 hrs, Volumes 0.037 af
Primary = 295cfs@ 0.15hrs, Volume= 0.037 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-12:
Inflow Area = 1.200 ac, Inflow Depth = 0.05" for 5-Year event
Inflow = Dd4tcfs @ 0.15 hrs, Volume= 0.005 af
Primary = O41cfs @ 0.15hrs, Volume= 0.005 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hre

Link DP-8:
Inflow Area = 2,000 ac, Inflow Depth= 0.50" for 5-Year event
Irflonw = 672cfs@ 0.15hrs, Volume= 0.083 af
Primary = 672c¢fs @ 0.15hrs, Volume= 0.083 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs



SYR-DEVELOPED El Paso County 5-Year Duration=9 min, inten=4.29 in/hr

Prepared by West\Works Engineering Page 1
HydroCAD®E 7.00 s/n 002053 © 18856-2003 Applied Microcomputer Systems £12/2018
Subcatchment Q:

Runoff = Oid4cfs @ 0.15hrs, Volumes= 0.002 af, Depth= 0.05"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=3 min, Inten=4.29 in'hr

Area (ac) C__ Description
0400 008 LANDSCAPE

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ftft) (f/sec) {cfs)

8.0 Direct Entry,
Link DP-30:
Inflow Areg = 0.400 ac, Inflow Depth = 0.05" for 5-Year event
Inflow = O14cfs @ 0.15 hrs, Volume= 0.002 af
Primary = D14cfls@ 0.15hrs, Volume= 0.002 af, Atten= 0%, Lag= 0.0 min

Primary outflow = inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



SYR-DEVELOPED El Paso County 5-Year Duration=10 min, Inten=4.10 infhr

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 sin 002053 © 1986-2003 Applied Microcomputer Systems 11/18/2017
Subcatchment A:

Runoff = 227cfs@ 0.7 hrs, Volume= 0.032 af, Depth= 0.48

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=10 min, Inten=4.10 invhr

Area (ac) C_ Description
0600 080 PAVEMENT & ROOF
0.200 008 LANDSCAPE
0.800 070 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feat)  (ft'ft) (fi/sec) (cfs)

10.0 Direct Entry,
Link DP-1:
Inflow Area = 0.800 ac, Inflow Depth = 048" for 5-Year event
Inflow = 227 cfs @ 0.17 hrs, Volumes= 0.032 af
Primary = 227cfs@ 017 hrs, Volume= 0.032 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



5YR-DEVELOPED El Paso County 5-Year Duration=11 min, Inten=3.95 in/hr

Prepared by West\Works Engineering Page 1
HydroCAD® 7.00 s/n 002053 © 1586-2003 Applied Microcomputer Systems 11182017
Subcatchment 0S-5:

Runoff = 229cfs @ 0.18 hrs, Volumes= 0.035 af, Depth= 0.38"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span=0.00-3.00 hrs, dt=0.01 hrs
El Pase County 5-Year Duration=11 min, Inten=3.95 in'hr

Area (ac) C__ Description
0.600 080 ROADWAY

0.500 0.08 LANDSCAPE
1100 053 Weighted Average

Tc Length Slope Velocity Capacity Description
(min}) (feet) (ftft) (ft/sec) (cfs)
11.0 Direct Entry,

Subcatchment OS-K:

Runoff = 306cfs @ 0.18 hrs, Volume= 0.047 af, Depth= 0.43"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=11 min, Inten=3.95 in/hr

Area (ac) C  Description
1.300 0680 FROMLODGE |FDR

Tc Length Slope Velocity Capacity Description

{min) _ {feat) () (fi'sec) (efs)
1.0 Direct Entry,
Link DP-24:
Inflow Area = 1.100 ac, Inflow Depth= 0.38" for 5-Year event
Inflow = 220cfe @ 0.18 hrs, Volume= 0.035 af
Primary = 2289cfs @ 0.18 hrs, Volume= 0.035 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



SYR-DEVELOPED El Paso County 5-Year Duration=12 min, Inten=3.86 in/hr

Prepared by WestWorks Engineering Page 1

hydroCAD® 7.00 sin 002053 © 1986-2003 Applied Microcomputer Systems 8/12/2018
Subcatchment G:

Runoff - 437 cfs @ 0.20 hrs, Volume= 0.072 af, Depth= 0.51"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
El Paso County 5-Year Duration=12 min, Inten=3.86 infhr

Area (ac) C__ Description
1.200 090 PAVEMENT & ROOF
0500 0.08 LANDSCAPE

1.700 066 Weighted Average

Tc Length Slope Velocity Capacity Description

(min}  (feat) {ft/ft)  (fsec) (cfs)
12.0 Direct Entry,
Subcatchment 05-3:
Runoff = 0.56cfs @ 0.20 hrs, Volume= 0.009 af, Depth= 0.14"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=12 min, Inten=3.86 in/hr

Area (ac) C__ Description
0100 090 ROADWAY
0.700 0.08 LANDSCAPE
0800 018 Weighted Average

Tc Length Slope Velocity Capacity Description

{min] _ (feat) {ftft)  (ft'sec) (cfg)
12.0 Direct Entry,
Subcatchment P:
Runoff = 0.80cfs @ 0.20 hrs, Volume= 0.013 af, Depth= 0.32"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Pazo County 5-Year Duration=12 min, Inten=3.88 infhr

Area (ac) C__ Description
0200 0.80 ROADWAY
0.300 0.08 LANDSCAPE

0.500 041 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftif)  (ffsec) {fs)
12.0 Direct Entry,




5YR-DEVELOPED El Paso County 5-Year Duration=12 min, Inten=3.86 in/hr

Prepared by WestWorks Engineering Page 2
HydroCADE 7.00 s/n 002053 © 15856-2003 Applied Microcomputer Systems 8122018
Reach SD-25:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 2% of Reach SD-24 inlet

Inflow Area = 0.700 ac, Inflow Depth = 0.42° for 5-Year event
Inflow = 1.50cfs @ 0.20 hrs, Volume= 0.025 af
Outflow = 148cfs @ 0.21 hrs, Volume= 0.025 af, Atten=2%, Lag= 0.5 min

Routing by Stor-Ind+Trans methed, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
Max. Velocity= 3.3 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.7 fps, Avg. Travel Time= 0.7 min

Peak Depth= 0.45' @ 0.20 hrs

Capacity at bank fuli= 7.43 cfs

Inlet Invert= 8,980.35', Qutlet Invert= 6,990.00°

16.0" Diameter Pipe n=0.013 Length=70.0' Slope= 0.0050 '

Reach SD-T:
[52] Hint: Inlet conditions not evaluated
Inflow Area = 1.700 ac, Inflow Depth= 0.51" for 5-Year event
Inflow = 437 cfs @ 0.20hrs, Volume= 0.072 af
Outflow = 426cfs @ 021 hrs, Volumes= 0.072 af, Atten=2%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.1 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 2.9 fps, Avg. Travel Time= 0.9 min

Peak Depth= 063 @ 0.21 hrs

Capacity at bank full= 11.74 ¢fs

Inlet Invert= 6, 975.00", Outlet Invert= §,673.00'

18.0" Diameter Pipe n=0.013 Length= 160.0' Slope= 0.0125

Reach SD-8:
[52] Hint: Inlet conditions not evaluated

[B8] Warning: Qout=Qin may require Finer Routing=1
[61] Hint: Submerged 21% of Reach SD-7 bottom

Inflow Area = 3.700 ac, Inflow Depth = 0.56" for 5-Year event
Inflow = 1016 efs @ 0.20 hrs, Volume= 0.173 af
Outflow = 1016cfs @ 0.20 hrs, Volume= 0.173 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 25.9 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 13.6 fps, Avg. Travel Time= 0.0 min



5YR-DEVELOPED El Paso County 5-Year Duration=12 min. Inten=3.86 in/hr

Prepared by WestWorks Engineering Page 3
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Peak Depth= 041" @ 0.20 hrs

Capacity at bank full= 62.14 cfs

Inlet Invert= 6,973.00", Qutlet Invert= 6, 866.00'

18.07 Diameter Pipe n=0.013 Length= 20.0' Slope= 0.3500 "

Link DP-22:
Inflow Area = 0.800 ac, Inflow Depth = 0.14" for 5Year event
Inflow = 0.56cfe @ 0.20 hrs, Volumes= 0.009 af
Primary = 058cfs@ 0.20 hrs, Volumes 0.009 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-29:
Inflow Area = 0.300 ac, Inflow Depth = 0.32" for 5Year event
Inflow = 0B80cfe @ 0.20 hrs, Volume= 0.013 af
Primary = 080cts @ 0.20hrs, Volume= 0.013 &f, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-7:
Inflow Area = 1.700 ac, Inflow Depth= 0.51" for 5Year event
Inflow = 437 cfs @ 0.20 hrs, Volume= 0.072 af
Primary = 437 cfe @ 0.20 hrs, Volume= 0.072 af, Aften=0%. Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Subcatchment F:

Runoff = 446cts @ 0.22 hrs, Volume= 0.081 af, Depth= 0.51"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=13 min, Inten=3.89 in/hr

Area (ac) € Description
1.300 080 PAVEMENT & ROOF
0.800 0.08 LANDSCAPE
1800 084 \Weighted Average

Tc Length Slope Velocity Capacity Description

(min} _ (feat) (Rt} (ft'sec) icfs)
13.0 Direct Entry,
Subcatchment M:
Runcff = 082cfe@ 0.22 hrs, Volume= 0.017 af, Depth= 0.08"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=13 min, Inten=3.69 in/hr

Area (ac) € Description
0100 058 GRAVEL ROAD
2400 0.08 LANDSCAPE

23500 010 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft'ft)  (ft'sec) (cfs)

13.0 Direct Entry,
Link DP-13:
Inflow Area = 2.500 ac, Inflow Depth = 0.08" for 5-Year avent
Inflow = 0.82cfs @ 0.22 hrs, Volume= 0.017 af
Primary = 082cfs @ 0.22hrs, Volumes= Q.017 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-6:
Inflow Area = 1.800 ac, Inflow Depth= 0.51" for 5-Year event
Inflow = 446cfs @ 0.22 hrs, Volume= 0.081 af
Primary = 446 cfs @ 022 hrs, Volumes 0.081 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hre
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Subcatchment 05-4:

Runoff = 1.29cfls @ 0.23 hrs, Volumes 0.025 af, Depth= 0.22"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=14 min, Inten=3.57 infhr

Area (ac) [ Desc:igtiun
0300 020 ROADWAY
1100 _0.08 LANDSCAPE

1400 026 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ftft) (ftisec) {cfs)

14.0 Direct Entry,
Subcatchment OS-L:
Runoff = 313cts@ 0.23 hrs, Volume= 0.061 af, Depth= 0.18"

Runcff by Rational method, RiseiFall=1.0/1.0 xTc, Time Span= 0,00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=14 min, Inten=3.57 in/hr

Area (ac) C__ Description
0.700 080 ROADWAY
3.300 0.08  UNDEV. PASTURE

4000 022 Weighted Average

Tc Length Slope WVelocity Capacity Description
(min)  (feet)  (ftfft) (Risec) {cfs)

14.0 Direct Entry,
Link DP-23:
Inflow Area = 1.400 ac, Inflow Depth = 0.22" for 5-Year event
Il = 128¢cls @ 0.23 hrs, Volume= 0.025 af
Primary = 1.29cfs @ 0.23 hrs, Volume= 0.025 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, di= 0.01 hrs

Link DP-25:
Inflow Area = 3.900 ac, Inflow Depth= 027" for 5-Year event
Inflow = 456cts @ 0.23 hrs, Velume= 0.088 af
Primary = 456cfs@ 0.23 hrs, Volume= 0.088 af, Atten=0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Subcatchment 05-1:

Runoff = 1.22c¢fs @ 0.28 hrs, Volumea= 0.029 af, Depth= 0.20"

Runoff by Rational methed, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
El Paso County 5-Year Duration=17 min, Inten=3.27 inhr

Area {ac) € Description
0300 080 ROADWAY
1400 0.08 UNDEV. PASTURE
1.700 022 Weighted Average

Tc Length Slope Welocity Capacity Description
{min)  {feet)  (ftft) (fi'sec) (cfs)
17.0 Direct Entry,

Reach SD-1:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 71% of Reach SD-23 bottom

Inflow Area = 8.300 ac, Inflow Depth= 0.32" for 5-Year event
Inflow = 032cfls@ 0.28 hrzg, Volume= 0.222 af
Outflow = 629cfs @ 0.30 hrs, Volume= 0.222 af, Atten=0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.2 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 1.9 min

Peak Depth= 0.97' @ 0.29 hrs

Capacity at bank full= 28.93 cfs

Inlet Invert= 8,979.28', Outlet Invert= 6,978.26'

30.0" Diameter Pipe n=0.013 Length=205.0' Slope= 0.0050 "

Reach SD-2:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 1% of Reach SD-1 inlet

Inflow Area = 6.800 ac, Inflow Depth = 0.35" for 5-Year event
Inflow = 1048cfs @ 0.29 hrs, Volumes= 0.254 af
Outflow = 1047 cfs @ 0.29 hrs, Volume= 0.254 af, Aften=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans methed, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 5.4 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.9 fps, Avg. Travel Time= 0.4 min
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Peak Depth= 1.05' @ 0.28 hrs

Capacity at bank full= 28,71 cfs

Inlat Invert= 6,878.268', Outlat Invert= 6.978.02'

30.0" Diameter Pipe n=0.013 Length=49.0' Slope=0.0049""

Reach SD-20:
[52] Hint: Inlet conditions not evaluated
Inflow Area = 1.300 ac, Inflow Depth= 1.38" for 5-Year event
Infiow = Sofcls@ 019 hrs, Volumes= 0.149 af
Outflow = 557cfs @ 0.20 hrs, Volume= 0.1489 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.1 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 4.3 fps, Avg. Travel Time= 0.2 min

Peak Depth=0.77" @ 0.20 hrs

Capacity at bank full= 10.76 cfs

Inlet Invert= 6 982 46", Outlet Invert= 6 982 04'

18.0" Diameter Pipe n=0.013 Length=40.0' Slope=0.0105"7

Reach SD-21:

[52] Hint: Inlet conditions not evaluated
[62] Waming: Submerged 1% of Reach SD-20 inlet

Inflow Area = 2.300 ac, Infiow Depth = 0.368" for 5-Year event
Inflaw = 64T cfs @ 0.24 hrs. Volume= 0.158 af
Outflow = 64T cfs @ 0.26 hrs, Volumes= 0.158 af, Atten= 0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.2 fps, Min, Travel Time= 0.2 min
Avg. Velocity = 3.7 fps, Avg. Travel Time= 0.4 min

Peak Depth= 0.73' @ 0.25 hrs

Capacity at bank full= 22.62 cfs

Inlet Invert= 6,981.74", Outlet Invert= §,880.95'

24.0° Diameter Pipe n=0.013 Length=79.0' Slope=0.0100""

Reach SD-22:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 92% of Reach SD-21 bottom

Inflow Area = 7.000 ac, Inflow Depth= 027" for 5-Year event
Inflow = 68.79cfs@ 0.28 hrs, Volumes= 0,160 af
Outflow = 677cfe@ 0.28 hrs. Volume= 0.160 af, Aften= 0%, Lag= 0.2 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max. Velocity= 4.8 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 2.7 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.83' @ 0.28 hrs

Capacity at bank full= 2865 cfs

Inlet Invert= 6,980.85, Outlet Invert= 6,980.65'

30.0" Diameter Pipe n=0.013 Length=41.0" Slope= 0.0048

Reach SD-23:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 27% of Reach SD-22 inlet

Inflow Area = 7.500 ac, Inflow Depth= 0.28" for 5Year event
Inflow = 78lcfs @ 0.28 hrs, Volume= 0.179 af
Outfiow = T58cts @ 0.30 hrs, Volume= 0.17% af, Atten= 1%, Lag= 1.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max, Velocity= 5.0 fpg, Min. Travel Time= 0.9 min
Avg. Velocity = 1.8 fps, Avg. Travel Time= 2.5 min

Peak Depth= 0.87 @ 0.29 hrs

Capacity at bank full= 28 95 cfs

Inlet Invert= §,980.65', Outlet Invert= §,979.28'

30.0" Diameter Pipe n=0.013 Length=275.0' Slope= 0.0050 '

Reach SD-3:

[52] Hirt: Inlet conditions not evaluated
[62] Warning: Submerged 21% of Reach SD-2 inlet

Inflow Area = 9.100 ac, Inflow Depth = 0.38" for 5-Year event
Inflow = 11.30cfs@ 0.29 hrs, Volume= 0.275 af
Outflow = 1M27ctls@ 0.30 hrs, Volume= 0.275 af, Atten= 0%, Lag= 0.5 min

Routing by Ster-Ind+Trans method, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max. Velocity= 8.7 fips, Min. Travel Time= 0.3 min
Avg. Velocity = 3.1 fps, Avg. Travel Time= 0.9 min

Peak Depth= 0.78' @ 0.29 hrs

Capacity at bank full= 53.88 cfs

Inlet Invert= 6,878.02', Outlet Invert= 6 975.00'

30.0" Diameter Pipe n=0,013 Length=175.0' Slope= 0.0173
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Link DP-20:

Inflow Area = 1.700 ac, Inflow Depth= 0.20" for 5-Year event

Inflow = 122c¢fs @ 0.28 hrs, Volumes 0.029 af

Primary = 032cfs@ 0.28 hrs, Volume= 0.002 af, Atten=74%. Lag= 0.0 min
Secondary = 090cfe @ 0.21hrs, Volume= 0.027 af

Primary outflow = Inflow above 0.90 ¢fs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-26:
Inflow Arsa = 1.300 ac, Inflow Depth = 1.38" for 5-Year avent
Inflow = 557cfls@ 0.19 hrs, Volume= 0.148 af
Primary = 557cfs @ 0.19 hrs, Volumes= 0.145 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-27:
Inflow Area = 4,000 ac, Inflow Depth= 0.28" for 5-Year event
Inflow = 380cfs @ 0.24 hrs, Volume= 0.098 af
Primary = 080cfs@ 024 hrs, Volume= 0.009 af, Atten=T77%, Lag= 0.0 min
Secondary = 300cfs@ 0.18 hrs, Volume= 0.088 af

Primary outflow = Inflow above 3.00 ¢fs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Subcatchment D:

Runoff = B.87cfs @ 0.32 hrs, Volume= 0.182 af, Depth= 0.62"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=19 min, Inten=3.17 infhr

Area (ac) € Description

2300 080 PAVEMENT & ROOF
1.200 008 LANDSCAPE

3500 062 Weighted Average

Tc Length Slope Velocity Capacity Description

(min}  (feat) (ft'ft) (ft'sec) lefs)
19.0 Direct Entry,
Subcatchment K:
Runoff = 283cfe@ 0.32 hrs, Volume= 0.077 af, Depth= 0.42"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-2.00 hrs, dt= 0.01 hrs
El Paso County 5-Year Duration=19 min, Inten=3.17 inhr

Arsa (ac C  Description

0800 090 PAVEMENT & ROOF
1300 0.08 LANDSCAPE

2200 D42 ‘Weighted Average

Te Length Slope Velocity Capacity Description
(min})  (feet)  (ft/ft) (ft/sec) {cfs)
19.0 Direct Entry,

Reach SD-10:;

[52] Hint: Inlet conditions not evaluated

Inflow Area = 0.800 ac, Inflow Depth = 0.70" for 5-Year event
Inflow = 1.78cfs@ 014 hrs, Volume= 0.047 af
Qutflow = 1.79cfs @ 0.32 hrs, Volume= 0.047 af, Atten= 0%, Lag= 10.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
Max. Velocity= 4.4 fps, Min. Travel Time= 0.7 min
Avg, Velocity = 2.2 fps, Avg. Travel Time= 1.5 min

Peak Depth= 0.42° @ 0.31 hrs

Capacity at bank full= 10.50 cfs

Inlet Invert= 6,986.00", Outlet Invert= §,984.10'

18.0" Diameter Pipe n=0.013 Length= 190.0' Slope=0.0100 /'
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Reach SD-11:

[32] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 30% of Reach SD-10 bottom

Inflow Area = 2.200 ac, Inflow Depth= 0.57" for 5-Year event
Irflow = 398 cfs @ 0.31hrs, Volume= 0.104 af
Oufflow = J98cfs @ 0.32hrs, Volume= 0.104 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans methad, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max. Velocity= 5.4 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 2.3 fps, Avg. Travel Time= 2.0 min

Peak Depth= 0.57' @ 0.31 hrs

Capacity at bank full= 22 62 cfs

Inlat Invert= & 884.10°, Outlet Invert= 6,981.40'

24.0" Diameter Pipe n=0.013 Length=270.0' Slope=0.0100 "

Reach SD-12:

[52] Hint: Inlet conditions not evaluated
[81] Hint: Submerged 19% of Reach SD-11 bottom

Inflow Area = 4.400 ac, Inflow Depth = 049" for 5-Year event
Inflow = 691c¢is @ 0.32 hrs, Volume= 0.181 af
Outflow = 687cfs@ 0.33hrs, Volume= 0.181 af, Atten= 1%, Lag= 1.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.8 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 4.7 fps, Avg. Travel Time= 1.5 min

Peak Depth= 0.51' @ 0.32 hrs

Capacity at bank full= 47 .43 cfs

Inket Invert= 6,981.40°, Outlet Invert= 5,862 50'

24.0" Diameter Pipe n=0.013 Length=430.0° Slope= 0.0440

Reach SD-4:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 35% of Reach SD-3 bottom

Inflow Area = 12.600 ac, Inflow Depth = 048" for 5-Year event
Inflow = 1809cfs @ 0.32 hrs, Volume= 0.479 af
Outflow = 17.99cts @ 0.33 hrs, Volumes= 0.479 af, Atten=1%, Lag=0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= B.0 fps, Min, Travel Time= 0.5 min
Avg. Velocity = 2.8 fps, Avg. Travel Time= 1.3 min
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Peak Depth=1.07 @ 0.32 hrs

Capacity at bank full= 66.70 cfs

Inlet Invert= 6,875,000, Outlet Invert= 8,872 83

36.0" Diameter Pipe n=0.013 Length=217.0' Slope= 0.0100""

Reach SD-5:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 50% of Reach SD-4 bottom

Inflow Area = 12,900 ac, Inflow Depth = 048" for 5-Year event
Inflow = 1853cfs@ 0.33 hrs, Volume= 0.495 af
Qutflow = 1847 cfs @ 0.34 hrs, Volume= 0.495 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans methad, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velacity= 8.1 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 2.8 fps, Avg. Travel Time= 1.1 min

Peak Depth= 1.08' @ 0,33 hrs

Capacity at bank full= 66.70 cfs

Inlet Invert= 8,872 83", Outlet Invert= 6.970.06'

36.0" Diameter Pipe n=0.013 Length= 187.0' Slope=0.0100"

Reach SD-6:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 53% of Reach SD-5 bottom

Inflow Area = 14.800 ac, Inflow Depth = 048" for 5-Year event
Inflow = 2200cits @ 0.33 hrs, Volume= 0.597 af
Chtflow = 21.896cfs@ 0.34 hrs, Volumes 0.597 af, Atten=0%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.9 fps, Min, Travel Time= 0.5 min
Awvg. Velocity = 3.8 fps, Avg. Travel Time= 1.4 min

Peak Depth= 0.99' @ 0.34 hrs

Capacity at bank full= 84.33 cfs

Inlat Invert= 6,970.96", Outlet Invert= 8 564.56'

36.0" Diameter Pipe n=0.013 Length=320.0' Slope= 0.0200""

Reach SD-9:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 23% of Reach SD-6 bottom

Inflow Area = 18.500 ac, Inflow Depth = 0.53" for 5-Year event
Inflow = 2001 cfs @ 0.32 hrs, Volumes= 0.821 af
Outflow = 2983 cfs @ 0.34 hrs, Volume= 0.821 af, Atten= 0%, Lag= 0.8 min



5YR-DEVELOPED El Paso County 5-Year Duration=19 min, Inten=3.17 in/hr

Prepared by West\Works Engineering Page 4
HydroCAD® 7.00_sin 002053 © 1986-2003 Applied Microcomputer Systemns 9/12/2018

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velacity= 8.9 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 2.9 fps, Avg. Travel Time= 1.3 min

Peak Depth= 1.44' @ 0.33 hrs

Capacity at bank full= 63.82 cfs

Inlet Invert= 6,964.56', Qutlet Invert= 6,962 50"

36.0" Diameter Pipe n=0.013 Length=2250" Slope= 0.0092 '/

Link DP-11:
Inflow Area = 2.200 ac, Inflow Depth = 042" for 5-Year event
Inflow = 2.93 cfs 0.32 hrs, “Wolumes= 0.077 af
Primary = 293cfs @ 0.32 hrs, Volume= 0.077 af, Aften=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-4:
Inflow Arsa = 3,500 ac, Inflow Depth = 082" for 5-Year avent
Inflow = 6.87cfs @ 0.32 hrs, Volume= 0.182 af
Primary = 687 cfs @ 0.32 hrs, Volumes= 0.182 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-A:
Inflow Area = 31.100 ac, Inflow Depth = 0.08" for 5-Year event
Inflow = 1.72cts @ 0.32 hrs, Volume= 0.200 af
Primary = 1.72cfs @ 0.32 hrs, Volume= 0.200 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Subcatchment B:

Runoff = 398cfs@ 0.08hrs, Volume= 0.028 af, Depth= D.68"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=5 min, Inten=8.09 in/hr

Area (ac) € Descripticn
0430 0898 PAVEMENT & ROOF
0.050 035 LANDSCAPE
0.500 090 Weighted Average

Tc Length Slope Velocity Capacity Description

(min} _ (feet) (ft'ft) (fi'sec) fcfs)
50 Direct Entry,
Subcatchment C;
Runoff = 255cfs @ 0.08 hrs, Volume= 0.018 af, Depth= 0.73"

Runeff by Rational method, Rise/Fall=1.041.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=5 min, Inten=9.09 in/hr

Area (ac) € Description
0.300 086 PAVEMENT & ROOF

Tc Length Slope Velocity Capacity Description
(min) _ {fest) (ft/ft) (ft'sec) {cfs)

5.0 Direct Entry,
Subcatchment N:
Runoff = 186cfs @ 0.08 hrs, Volume= 0.013 af, Depth= 0.26"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=5 min, Inten=9.09 inhr

Area (ac) C__ Description
0.600 035 LANDSCAPE

Tc Length Slope Velocity Capacity Description
{min)  (feet) {fft) (ft'sec) (cfs)

50 Direct Entry,
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Link DP-14:

Inflow Area = 0.600 ac, Inflow Depth= 0.268° for 100-Year event
Inflow = 188cfs @ 0.08 hrs, Volume= 0.013 af
Primary = 1.86cfs @ 0.08 hrs, Volume= 0.013 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-2:
Inflow Area = 0.500 ac, Inflow Depth = 0.68" for 100-Year event
Inflow = 3.98cis@ 0.08 hrs, Volume= 0.028 af
Primary = 398 cfe @ 0.08 hrs, Volumes 0.028 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-3:
Inflow Area = 0.300 ac, Inflow Depth = 0.73" for 100-Year event
Inflow = 255cfs @ 0.08 hrs, Volume= 0.018 af
Primary = 255cfs @ 0.08 hrs, Volume= 0.018 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=5 min, Inten=8.68 in/hr

Frepared by West\Works Engineering Page 1

HydroGAD®E 7.00 s/n 002053 € 1986-2003 Applied Microcomputer Systems 8/12/2018
Subcatchment O:

Runoff b 162cfs@ 0.08 hrs, Volume= 0.012 af, Depth= 069"

Runoff by Rational methed, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=5 min, Inten=8.68 in/hr

Area (ac) C_ Description
0200 0896 ROADWAY

Tc Length Slope Velocity Capacity Description
(min}  (feat) {ftift) (fi'sec) (cfs)
5.0 Direct Entry,

Reach SD-24:

(32] Hint: Inlet conditions not evaluated

Inflow Area = 0.200 ac, Inflow Depth= 069" for 100-Year event
Inflow = 1.51cfs @ 0.08 hrs, Volume= 0.011 af
Outflow = 1.50cfe @ 0.08 hrs, Volume= 0.011 af, Aften= 1%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max, Velocity= 3.3 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 1.6 fps, Avg. Travel Time= 0.4 min

Peak Depth= 0.46' @ 0.09 hrs

Capacity at bank full= 7.51 cfs

Inlet Invert= §,980.77, Outlet Invert= §,990.55'

18.0° Diameter Pipe n=0.013 Length=43.0° Slope= 0.00517

Link DP-28:
Inflow Area = 0.200 ac, Inflow Depth = 0.89" for 100-Year event
Inflow = 162cfs@ 0.08 hrs, Volume= 0.012 af
Primary = 151cfs@ 0.08 hrs, Volume= 0.011 af, Atten= 7%, Lag= 0.1 min
Secondary = U1l cts @ 0.08 hrs, Volume= 0.000 af

Primary outflow = Inflow below 1.50 cfs, Time Span= 0.00-3.00 hrs, dt= (.01 hrs



100¥R-DEVELOPED El Paso County 100-Year Duration=7 min, Inten=8.26 inthr

Prepared by WestWorks Engineering Page 1
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Subcatchment E:

Runoff = 185cts@ 0.12hrs, Volume=s 0.018 af, Depth= 0.73"

Runoff by Rational method, Rise/Fall=1.0¢1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=7 min, Inten=8 26 inthr

Area (ac) € Description
0200 086 PAVEMENT & ROOF
0100 035 LANDSCAPE
0300 078 Weighted Average

Tc Length Slope Velocity Capacity Description

(rmin) ifeet) (i) (ft'sec) {cfg)
7.0 Direct Entry,
Subcatchment OS-6:
Funoff = 512cfe@ 0.12 hrs, Volumes= 0.051 af, Depth= 0.43"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=7 min, Inten=8 26 in/hr

Area (ac) C__ Description
0400 070 GRAVEL DRIVE
1.000  0.35 LANDSCAPE
1400 045 Weighted Average

Te Length Slope Velocity Capacity Description

(min} _ (feet)  (f/f) (fU/sec) (cfs)
7.0 Direct Entry,
Link DP-5:
Inflow Area = 0.2300 ac, Inflow Depth = 0.73" for 100-Year event
Inflonw = 185cfs@ 0.12 hrs, Volume= 0.018 af
Primary = 185cfe @ 0.12 hrs, Volume= 0.018 af, Atten=0%, Lag= 0.0 min

Primary cutflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=8 min, Inten=7.91 in/hr

Prepared by WestWorks Engineering Page 1
HydreCADE 7.00 sin 002053 © 1885-2003 Applied Microcomputer Systems 11182017
Subcatchment I:

Runoff = 506cfs@ 0.13hrs, Volume= 0.057 af, Depth= 0.85"

Runoff by Rational methed, Rise/Fall=1.0/1.0 xTe, Time Span= 0,00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=8 min, Inten=7.91 in/hr

Area (ac) C__ Description
0.800 0586 PAVEMENT & ROOF
0200 035 LANDSCAPE
0.800 081 Woeightad Average

Tc Length Slope Velocity Capacity Description
(min} __ (feet) (ft/) (ft/'sec) (cis)

8.0 Diract Entry,
Subcatchment 05-2:
Runoff = 281cfe@ 013 hrs, Vaolume= 0.032 af, Depth= 0.78"

Runoff by Rational method, Rise/Fali=1.0/1.0 xTc, Time Span= 0,00-3.00 hrs, dt= 0.01 hre
El Paso County 100-Year Duration=8 min, Inten=7.91 infhr

Area (ac) C_ Description
0300 098 ROADWAY
0.200 035 LANDSCAPE

0500 072 Weighted Average

Tc length Slope Velocity Capacity Description
(min) _ (feet) (ftfft) (fifsec) (cfs)

8.0 Direct Entry,
Link DP-21:
Inflow Area = 0.500 ac, Inflow Depth= 0.76" for 100-Year event
Inflow = 281cfs @ 0.13 hrs, Volume= 0.032 af
Primary = 271cls @ 0.13hrs, Volume= 0.029 af, Atten= 4%, Lag= 0.0 min
Secondary = D10cfs @ 0.06 hrs, Volume= 0.002 af

Primary outflow = Inflow above 0.10 cfs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-8:
Inflow Area = 0.800 ac, Inflow Depth = 0.85" for 100-Year event
Inflow = S.06cfs @ 0.13 hrs, Volume= 0.057 af
Primary = 508cts @ 0.13 hrs, Volume= 0.057 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=8 min, Inten=7.59 in/hr
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Subcatchment H:

Runoff = 13.32cfs @ 0.15hrs, Volume= 0.165 af, Depth= 0 99"

Runoff by Rational method. Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=9 min, Inten=7.5% in/hr

Area (ac) € Descripticn
1700 086 PAVEMENT & ROOF
0.300 0.35 LANDSCAPE
2000 087 Weighted Average

Te Length Slope Velocity Capacity Description
(min) _(feef) (ft/ft) (ft/sec) (cfs)

9.0 Direct Entry,
Subcatchment J:
Runoff = 686cts@ 0.15 hrs, Volume= 0.086 af, Depth= 0.74"

Runcff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dit= 0.01 hrs
El Paso County 100-Year Duration=9 min, Inten=7.58 infhr

Area (ac) €  Description
0700 0.9 PAVEMENT & ROOF
0.700 0.35 LANDSCAPE

1400 085 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _ {feet)  (fUft)  (fisec) (cfs)

8.0 Direct Entry,
Subcatchment L:
Runoff = 321 cfls @ 0.15 hrs, Volume= 0.040 af, Depth= 0 40"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0,01 hrs
El Paso County 100-Year Duration=8 min, Inten=7.59 infhr

Area (ac) C__ Descripbion
1.200 035 LANDSCAPE

Te Length Slope Velocity Capacity Description
(min) _ (feet) (ft')  (ft/sec) {cfs)
8.0 Direct Entry,




100YR-DEVELOPED El Paso County 100-Year Duration=9 min, Inten=7.59 in/hr

Prepared by WestWorks Engineering Page 2
HydreCADE 7.00 sin 002053 © 1586-2003 Applied Microcomputer Systems 11182017
Link DP-10:

Infiow Area = 1.400 ac, Inflow Depth = 0.74" for 100-Year event
Inficw = E896cfs@ 0.15hrs, Volume= 0.086 af
Primary = E0Bcfs@ 0.15hrs, Volumes= 0.086 af, Atten= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-12:
Inflow Area = 1.200 ac, Inflow Depth = 0.40" for 100-Year event
Inflow = 321ctls @ 0.15 hrs, Volume= 0.040 af
Primary = 321cfle @ 0.15hrs, Volume= 0.040 af, Aften= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-8:
Inflow Area = 2.000 ac, Inflow Depth = 099" for 100-Year event
Inflow = 13.32cfs @ 0.15 hrs, Volume= 0.165 af
Primary = 13.32cts @ 0.15hrs, Volume= 0.165 af. Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



El Paso County 100-Year Duration=8 min, Inten=7.20 in/hr

100YR-DEVELOPED

Prepared by WestWorks Engineering Page 1

HydroCADE 7.00 sin 002053 & 1586-2003 Applied Microcomputer Systems 9122018
Subcatchment Q:

Runoff = 1.02cfs @ 0.15hrs, Volume= 0.013 af, Depth= (0.38"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
El Paso County 100-Year Duration=8 min, Inten=7.20 infhr

Area {ac) C__ Description
0.400 035 LANDSCAPE

Te Length Slope Velocity Capacity Description

{min) __ (feet)  (ftf) (f/sec) (cfs)
8.0 Diract Entry,
Link DP-30:
Inflow Area = 0.400 ac, inflow Depth= 0.38" for 100-Year event
Inflow = 1.02cfs @ 0.15hrs, Volume= 0.013 af
Primary = 102cfz@ 0.15 hrs, Volume= 0.013 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100¥YR-DEVELOPED El Paso County 100-Year Duration=10 min, Inten=7. 30 infir

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 sin 002053 © 1986-2003 Applied Microcomputer Systems 111182017
Subcatchment A:

Runoff = 489cfs@ 0.17 hrs, Volume= 0.086 af, Depth= 0.99"

Runoff by Rational method, Rise/Fall=1.0¢1.0 xTe, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
El Paso County 100-Year Duration=10 min, Inten=7.30 inhr

Area [ac) € Description
0600 0968 PAVEMENT & ROOF
0200 035 LANDSCAPE

0.800 081 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) _(feet) (ftft} (ft'sec) (cfs)

10.0 Diract Entry,
Link DP-1:
Inflow Area = 0.800 ac, Inflow Depth = 0.29" for 100-Year avent
Inflow = 480cfs @ 0.17 hrs, Volumes= 0.066 af
Primary = 469cfe @ 017 hrs, Volume= 0.066 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=11 min, inten=7.04 in/hr

Prepared by WestWorks Engineering Page 1

HydroCADE 7.00 sin 002053 & 15885-2003 Applied Microcomputer Systems 11182017
Subcatchment 0S-5:

Runoff = 523cfls@ 0.18 hrs, Volume= 0.080 af, Depth= 0 88"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs. dt= 0.01 hrs
El Pago County 100-Year Duration=11 min, Inten=7.04 in/hr

Area {ac] C  Description
0600 0868 ROADWAY
0.500 035 LANDSCAPE
1100 088 Weighted Average

Te Length Slope Velocity Capacity Description

i) {feet) (M)  (fifsec) {cfs)
11.0 Direct Entry,
Subcatchment OS-K:
Runoff = 6.0Bcfe@ 0.18 hrs, Volume= 0.0%4 af, Depth= 0.88"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=11 min, Inten=7.04 inhr

Area (ac) C__ Description
1.300 067 FROMLODGE I FDR

Tc Length Slope Velocity Capacity Description
(min) ___ (fest) (ftf)  (f'sec) {cfs)

11.0 Direct Entry,
Link DP-24:
Inflow Area = 1.100 ac, Inflow Depth = 0.88" for 100-Year event
Inflow = 523cfs @ 0.18 hrs, Vaolume= 0.080 af
Primary = 523cfs@ 0.18 hrs, Volume= 0.080 af, Aften=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=12 min, inten=6.47 in/hr

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 sin 002053 ©1586-2003 Applied Microcomputer Systems 9/12/2018
Subcatchment G:

Runcff = 865cfe@ 0.20 hrs, Volume= 0.143 af, Depth= 1.01"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=12 min, Inten=6.47 infhr

Area (ac) C__ Description

1.200 058 PAVEMENT & ROOF
0.500 035 LANDSCAPE

1.700 078 Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (fUft) (fi/sec) {cfs)

12.0 Direct Entry,
Subcatchment 05-3:
Runoff = 224cis @ 0.20 hrs, Volume= 0.037 af, Depth= 0.58"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=12 min, Inten=6.47 in/hr

Area (ac) C__Description
0.100 056 ROADWAY
0.700 035 LANDSCAPE
0800 043 Weighted Average

Te Length Slope Velocity Capacity Description

{rmin) (feet) (i (ffsac) (cfs)
12.0 Direct Entry,
Subcatchment P:
Runoff = 192cfs @ 0.20 hrs, Volume= 0.032 af, Depth= 0.76"

Runoff by Rational method, RiseiFall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=12 min, Inten=6.47 in‘hr

Area (ac) C__ Description
0,200 088 ROADWAY
0.300 0.35 LANDSCAPE

0.500 059 Woeighted Average

Tc Length Slope Velocity Capacity Descrption
(min) _ (feet)  (ftfft) (ft/sec) (cfs)
12.0 Direct Entry,




100¥R-DEVELOPED El Paso County 100-Year Duration=12 min, Inten=6.47 in/hr

Prepared by WestWorks Engineering Page 2
HydroCADE 7.00 s/n 002063 © 1985-2003 Applied Microcomputer Systems 9/12/2018

Reach SD-25:

[52] Hint: Inlet conditions not evaluated
[68] Waming: Qout>Qin may require Finer Routing=1
[62]) Warning: Submerged 16% of Reach SD-24 inlet

Inflow Area = 0.700 ac, Inflow Depth = 0.89" for 100-Year event
Inflow = 285cfs@ 0.19 hrs, Volume= 0.052 af
Outflow = 295ctz@ 0.20hrs, Volume= 0.052 af, Atten= 0%, Lag= 0.3 min

Routing by Stor-Ind+Tranz method, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max, Velocity= 4.0 fps, Min, Travel Time= 0.3 min
Avg. Velocity = 2.1 fps, Avg. Travel Tima= 0.6 min

Peak Depth= 0.65" & 0.19 hrs

Capacity at bank full= 7.43 cfs

Inlet Imvert= 6,980.35', Qutlet Invert= & 990.00°

18.0" Diameter Pipe n=0.013 Length=70.0' Slope= 0.0050 7

Reach SD-T:
[52] Hint: Infet conditions not evaluated
Inflow Areg = 1.700 ag, Inflow Depth = 1.01" for 100-Year event
Tgiitelt] = B.65 cfs 0.20 hrs, Volumes 0.143 af
Outflow = Badcfs@ 0.21hrs, Volume= 0.143 af, Atten= 2%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.2 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 3.3 fps, Avg. Travel Time= 0.8 min

Peak Depth= 0.95" @ 0.20 hrs

Capacity at bank full= 11.74 cfs

Inlet Invert= 6 975.00°, Outlet Invert= 6,973.00'

18.0" Diameter Pipe n=0.013 Length=160.0" Slope=0.0125""

Reach SD-8:
[52] Hint: Inlet conditions not evaluated

[88] Warning: Qout=Clin may require Finer Routing=1
[61] Hint: Submerged 29% of Reach S0-7 bottom

Inflow Area = 3.700 ac, Inflow Depth = 1.07" for 100-Year event
Inflow = 1953 cfs @ 0.20 hrs, Volume= 0.331 af
Outflew = 1953cfs @ 0.20 hrs, Volume= 0.331 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 31.1 fps, Min. Travel Time= 0.0 min
Avg. Velocity = 16.1 fps, Avg. Travel Time= 0.0 min



100YR-DEVELOPED El Paso County 100-Year Duration=12 min, Inten=647 infr

Prepared by WestWorks Engineering Page 3
HydroCAD® 7.00 sin 002053 © 1986-2003 Applied Microcomputar Systems 8/12/2018

Peak Depth= 0.58' @ 0.20 hrs

Capacity at bank full= 62.14 cfs

Inlet Invert= 8 873.00°, Outlet Inveri= & 985,00

18.0" Diameter Pipe n=0.013 Length=20.0" Slope=0.3500'

Link DP-22:
Inflow Area = 0.800 ac, Inflow Depth = 0.56" for 100-Year avent
Inflow = 247 cfe @ 0.20 hrs, Volume= 0.038 af
Primary = 247 cfz @ 0.20 hrs, Volume= 0.038 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-29:
Inflow Area = 0.500 ac, Inflow Depth = 0.76" for 100-Year event
Inflow = 1.92cfe @ 0.20 hrs, Volume= 0.032 af
Primary = 1.70cfs @ 018 hrs, Volume= 0.031 af, Atten=12%, Lag= 0.0 min
Secondary = 022cfz@ 0.20 hrs, Volume= 0.000 af

Primary outflow = Inflow below 1.70 cfg, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-T:
Inflow Area = 1.700 ac, Inflow Depth = 1.01"  for 100-Year event
Inflow = BES5cls@ 0.20hrs, Volume= 0.143 af
Primary = ge5cfs @ 0.20hrs, Volume= 0.143 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duralion=13 min, Inten=8.57 in/hr

Prepared by WestWorks Engineering Page 1
HydroCAD® 7.00 s/in 002053 @ 1986-2003 Appled Microcomputer Systems 1111842017
Subcatchment F:

Runoff = O56cfs @ 0.22 hrs, Volume= 0.174 af, Depth= 1.10"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=13 min, Inten=8.57 in/hr

Arga {ac) L Description
1.300 086 PAVEMENT & ROOF
0600 035 LANDSCAPE
1900 077 \Weighted Average

Tc Length Slope Velocity Capacity Description

(i (feat) (fLfy  (ft'sec) {cfs)
13.0 Direct Entry,
Subcatchment M:
Runoft = 5B8Bcfs @ 0.22 hrs, Volume= 0.107 af, Depth= 0.51"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
El Paso County 100-Year Duration=13 min, Inten=8.57 in/hr

Area (ac) C _ Description
0.100 070 GRAVEL ROAD
2400 035 LANDSCAPE
2500 036 Weighted Average

Tec Length Slope Velocity Capacity Description
(rrin {feet) (ftft)  (f'sec) {cfg)

13.0 Direct Entry,
Link DP-13:
Inflow Areaa = 2.500 ac, Inflow Depth = 0.51" for 100-Year event
Inflow = 588cfs @ 0.22hrs, Volume= 0.107 af _
Primary = 588cfs @ 0.22hrs, Volumes= 0.107 af, Atten= 0%, Lag= 0.0 min

Primary outfiow = Inflow, Time Span= 0.00-3.00 hrs, di= 0.01 hrs

Link DP-6:
Inflow Area = 1.900 ac, Inflow Depth = 1.10" for 100-Year event
Inflow = 856 cfs @ 0.22 hrs, Volume= 0.174 af )
Primary = 958 cfe @ 0.22 hrs, Volumes= 0.174 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt=0.01 hrs



100YR-DEVELOPED El Paso County 100-Year Duration=14 min, Inten=6.36 infr
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Subcatchment O5-4:

Runoff = 426 cfs @ 0.23 hrs, Volumes 0.083 af, Depth= 0.71"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=14 min. Inten=6.36 in/hr

Ared (ac) C  Descriplion
0.300 098 ROADWAY
1,100 0.35 LANDSCAPE
1400 048 Weighted Average

Tc Length Slope Velocity Capacity Description

{min} (feet} (fUff) (fisec) (cfs)
14.0 Direct Entry,
Subcatchment OS-L:
Runoff = 1165cfs@ 0.23 hrs, Volume= 0.228 af, Depth= 0.68"

Runoff by Raticnal method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
El Paso County 100-Year Duration=14 min, Inten=6.36 in'nr

Araa {ac) C__Description
0.700 0586 ROADWAY
3.300 035 UNDEV. PASTURE
4000 048 \Weighted Average

Tc Length Slope Velocity Capacity Description
{min) ({feet) (ftft] (ft/sec) {cfs)

14.0 Direct Entry,
Link DP-23:
Inflow Area = 1.400 ac, Inflow Depth = 0.71% for 100-Year event
Inflow = 426cfs @ 0.23hrs, Volume= 0.083 af .
Primary = 426 cfs@ 023 hrs, Volume= 0.083 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-25:
Inflow Area = 3,900 ac, Inflow Depth = 0.78" for 100-Year event
Irvflow = 1310cfs @ 0.23 hrs, Volume= 0.253 af
Primary = 1310cfs @ 0.23 hrs, Volume= 0.253 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs



100¥R-DEVELOPED El Paso County 100-Year Duration=17 min, Inten=581 inhr
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Subcatchment 05-1:

Runoff = 453cfs @ 0.28 hrs, Volume= 0.107 af, Depth= 0.78"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=17 min, Inten=5.81 in/hr

Area (ac) € Description
0.2300 0896 ROADWAY
1400 035 UNDEV. PASTURE

1.700 048 Weighted Average

Tc Length Slope Velocity Capacity Description
{min)}  ({fest) (ftfft)  (ft/sec) (cfs)
17.0 Direct Entry,

Reach SD-1:

[52] Hint: Inlet conditions not evaluated
[62] Waming: Submerged 18% of Reach S0-23 inlet

Inflow Area = 8.300 ac. Inflow Depth = 0.88" for 100-Year event
Inflow = 2593cls @ 0.29 hrs, Volume= 0.617 af
Outflow = 2586cfs @ 0.30 hrs, Volume= 0.617 af, Atten= 0%, Lag= 0.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
Max. Velocity= 8.7 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 2.3 fps, Avg. Travel Time= 1.5 min

Peak Depth= 1.684' @ 0.29 hrs

Capacity at bank full= 28.93 cfs

Inlet Invert= 6, 979 28", Outlet Invert= 6,978 26'

30.0" Diameter Pipa n=0.013 Length= 205.0' Slope= 0.0050

Reach SD-2:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 39% of Reach SD-1 inlet

Inflow Area = 8.800 ac, Inflow Depth= 083" for 100-Year event
Inflow = 2B815cfs @ 0.29 hrs, Volume= 0.679 af
Outflow = 2B13cfs @ 0.29 hrs, Volume= 0.679 af, Atten=0%, Lag= 0.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.7 fps, Min. Travel Time= 0.1 min
Ava. Velocity = 2.3 fps, Awvg. Travel Time= 0.4 min
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Peak Depth= 2.01° @ 0.29 hrs

Capacity at bank full= 28.71 cfs

Inlet Invert= 6,978.26', Outlet Invert= 6 978.02'

30.0" Diameter Pipe n=0.013 Length=49.0" Slope= 0.004% '

Reach SD-20:

[52] Hint: Inlet conditions not evaluated

Inflow Area = 1.300 ac, Inflow Depth= 221" for 100-Year event
Inflow = B.10cfe @ 0.19 hrs, Volume= 0.240 af
Outflow = B10cfs @ 0.21 hrs, Volume= 0.240 af, Atten= 0%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.7 fps, Min. Travel Time= 0.1 min
Avg, Velocity = 5,0 fps, Avg. Travel Time= 0.1 min

Peak Depth= 0.97 @ 0.15 hrs

Capacity at bank full= 10.76 cfs

Inlet Irvert= 6,882 46", Dutlet Inveri= 6,982.04"

18.0" Diameter Pipe n=0.013 Length=40.0' Slope= 0.0105'f

Reach SD-21:

[52] Hint: Inlat conditions not evaluated
[62] Warning: Submerged 38% of Reach SD-20 inlet

Inflow Area = 5.300 ac. Inflow Depth = 0.84" for 100-Year event
Inflow = 16.88cfs @ 0.25 hrs, Volume= 0.413 af
Outflow = 1688 cfa @ 0.26 hrz, Volume= 0.413 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 7.9 fps, Min. Travel Time= 0.2 min
Avg. Velocity = 4.8 fps, Avg. Travel Time= 0.3 min

Peak Depth= 1.28' @ 0.25 hrs
Capacity at bank full= 22.62 cfs

Inlet Invert=5,981.74", Outlet Invert= 5,880.55'

24 0" Diameter Pipe n=0.013 Length=78.0° Slope= 0.0100 "

Reach SD-22:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 34% of Reach SD-21 inlet

Inflow Area = 7.000 ac, Inflow Depth = 0837 for 100-Year event
Inflow = 2051 cfs @ 0.28 hrs, Volume= 0.482 af
Qutflow = 2046cfs @ 0.28 hrs, Volume= 0.482 af, Atten= 0%, Lag=0.1 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 6.3 fps, Min. Travel Time= 0.1 min
Avg. Velocity = 3.6 fps, Avg, Travel Time= 0.2 min

Peak Depth= 1.56' @ 0.28 hrs

Capacity at bank full= 28.65 cfs

Inket Invert= 6,980.85", Outlet Invert= 6,980.65'

30.0" Diameater Pipea n=0.013 Length=41.0" Slope=0.0043°7

Reach SD-23:

[52] Hint: Inlet conditions not evaluated
[62] Warning: Submerged 58% of Reach SD-22 inlet

Inflow Area = 7.600 ac, Inflow Depth = 0.85° for 100-Year event
Inflow - 2247 cfs@ 0.28 hrs, Volume= 0.528 af
Qutflow = 2235cfs @ 0.30 hrs, Volume= 0.528 af, Atten= 1%, Lag=1.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max. Velocity= 6.5 fps, Min. Travel Time= 0.7 min
Avg, Velocity = 2.4 fps, Avg. Travel Tima= 1.8 min

Peak Depth= 1.65' @ 0.28 hrs

Capacity at bank full= 28.95 cfs

Inlet Invert= 5,980.65', Qutiet Invert= §,979.28

30.0" Diameter Pipa n=0.013 Length= 275.00 Slope= 0.0050 '/

Reach SD-3:

[52] Hint: Inlet conditiens not evaluated
[62] Waming: Submerged 43% of Reach SD-2 inlet

Inflow Area = 2,100 ac, Inflow Depth = 085" for 100-Year event
Inflow = 2968 cls @ 0.29 hrs, Volume= 0.719 af
Cutflow = 2861cfs @ 030 hrs, Volume= 0.719 af, Atten=0%, Lag= 0.5 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
Max. Velocity= 11.2 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 3.9 fps, Avg. Travel Time= 0.8 min

Peak Depth=1.32' @ 0.29 hrs

Capacity at bank full= 53.88 cfs

Inlet Invert= 6,978.02', Outlet Invert= 6,975.00'

30.0" Diameter Pipe n=0.013 Length=175.0' Slope=0.0173""
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Link DP-20:

Inflow Area = 1,700 ac, Inflow Depth = 0.76" for 100-Year event

Inflow = 453cfz@ 0.28 hre, Volume= 0,107 af

Primary = 363cfs@ 028 hrs, Volume= 0.068 af, Atten= 20%. Lag= 0.0 min
Secondary = 090cfs @ 0.12 hrs, Volume= 0.038 af

Primary outflow = Inflow above 0.90 cfs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-26:
Inflow Arga = 1.300 ac, Inflow Depth = 221" for 100-Year event
Inflow = B10cfts @ 0.19 hrs, Volume= 0.240 af
Primary = 810cfs @ 0.19hrs, Yolume= 0.240 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-27:
Inflow Area = 4.000 ac, Inflow Depth = 0.88" for 100-Year event
Iriflon = 11.78ciz @ 0.24 hrs, Volume= 0.294 af
Primary = B78cfs @ 0.24 hrs, Volumes= 0.174 af, Atten= 25%. Lag= 0.0 min
Saecondary = 3.00cts@ 0.05hrs, Volume= 0.120 af

Primary outflow = Inflow above 3.00 cfs, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Subcatchment D:

Runoff = 138acts @ 0.32 hrs, Volumae= 0.368 af, Depth= 1.26"

Runoff by Rational methed, Rise/Fall=1.0/1.0 xTe, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
El Pago County 100-Year Duration=19 min, Inten=5.32 in/hr

Area (ac) C  Description
2300 086 PAVEMENT & ROOF
1.200  0.35 LANDSCAPE
3800 075 \Weighted Average

Tc Length Slope Velocity Capacity Description
(min)  {feet)  (ftft) (ft/'sec) {cfs)

19.0 Direct Entry,
Subcatchment K:
Runoff = T02cfs @ 0.32hrs, Volume= 0.185 af, Depth= 1.01"

Runcff by Rational method, Rise/Fall=1.01.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
El Paso County 100-Year Duration=19 min, Inten=5.32 in‘hr

Area {ac) C__ Description
0.900 0896 PAVEMENT & ROOF
1.300 0.35 LAMDSCAPE

2200 060 Weighted Average

Tc Length Slope Velocity Capacity Descripbon
(min)  (feat) (i) (fi'zec) {cfs)
19.0 Direct Entry,

Reach SD-10:

[22] Hint; Inlet conditions not evaluated

Inflow Area = 0.800 ac, Inflow Depth = 1.36" for 100-Year event
Inflow = J48cfs @ 0.14 hrs, Volume= 0.091 af
Outflow = J48cfz @ 0.31 hrg, Volume= 0.091 af, Atten= 0%, Lag= 10.2 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max, Velocity= 5.3 fps, Min, Travel Time= 0.6 min
Avg, Velocity = 2.5 fps, Avg. Travel Time= 1.2 min

Peak Depth= 0.59" @ 0.29 hrs

Capacity at bank full= 10.50 cfs

Inlet Invert= 6,986.00', Outlet Invert= 6,984.10

18.0" Diameater Pipa n=0.013 Length=180.0' Slope= 0.0100'f
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Reach SD-11:

[52] Hint: Inlet conditions not evaluated
[61] Hint; Submerged 44% of Reach SD-10 bottom

Inflow Area = 2.200 ac, Infiow Depth= 1.18" for 100-Year event
Inflow = 838cfls@ 0.31 hrs, Volumes 0.219 af
Outflow = 835cfe@ 0.32 hrs, Volumes= 0.219 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-ind+Trans method, Time Span= 0.00-3.00 hrs, dt=0.01 hrs
Max. Velocity= 6.7 fps. Min. Travel Time= 0.7 min
Avg. Velocity = 2.7 fps, Avg. Traved Time= 1.7 min

Peak Depth=0.84' @ 0.31 hrs

Capacity at bank full= 22 62 cfs

Inlet Invert= 6 884.10°, Outlet Invert= 6,881 .40'

24.0° Diameter Pipe n=0.013 Length=270.0' Slope= 0.0100"

Reach SD-12:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 24% of Reach SD-11 bottom

Inflow Area = 4,400 ac, Inflow Depth= 1.10" for 100-Year event
Inflow = 1538 cfs @ 0.32 hrs, Volume= 0.404 af
Outflow = 15.30cts @ 0.33 hrs, Volume= 0.404 af, Atten= 0%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 17.2 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 7.8 fps, Avg, Travel Time= 0.9 min

Peak Depth= 0.65' @ 0.32 hrs

Capacity at bank full= 66.72 cfs

Inlet Invert= 6,981.40°, Outlet Invert= 6 944 00'

24.0° Diameter Pipa n=0.013 Length=430.0" Slope= 0.0870 "

Reach SD-4:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 57% of Reach S0-3 bottom

Inflow Area = 12.600 ac, Inflow Depth = 1.05" for 100-Year event
Inflow = 41.75cfs @ 032 hrs, Volume= 1.104 af
Outflow = 4156 cts @ 0.33 hrs, Volume= 1.104 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 10.0 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 3.4 fps, Awg, Travel Time= 1.1 min
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Peak Dapth=1.72' @ 0.32 hrs

Capacity at bank full= 66.70 cfs

Inlet Invert= 6,975.00°, Outlet Invert= 6,972.83

36.0" Diameter Pipe n=0.013 Length=217.0' Slope= 0.0100 "7

Reach SD-5:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 80% of Reach SD-4 botiom

Inflow Area = 12.900 ac, Inflow Depth = 1.06" for 100-Year event
Irflow = 4267 cfs @ 0.33 hrs, Volume= 1.136 af
Outflow = 4254 cfs @ 0.34 hrs, Volume= 1.136 af, Atten= 0%, Lag= 0.5 min

Routing by Stor-ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0,01 hrs
Max. Velocity= 10.0 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 3.3 fps, Avg. Travel Time= 0.9 min

Peak Depth= 1.74" @ 0.33 hrs

Capacity at bank full= 66.70 cfs

Inlet Invert= 6 87283, QOutlet Invert= 6,870,968

36.0" Diameter Pipe n=0.013 Length=187.0' Slope=0.0100""

Reach SD-6:

[52] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 83% of Reach SD-5 bottom

Inflow Area = 14.800 ac, Inflow Depth= 1.08" for 100-Year avant
Inflonw = 4982 cfs @ 0.33 hrs, Volume= 1.341 af
Outflow = 49.72cfs @ 0.34 hrs, Volume= 1.341 af, Atten= 0%, Lag= 0.7 min

Routing by Stor-lnd+Trans method, Time Span= 0.00-3.00 hrs, di= 0.01 hrs
Max. Velocity= 13.5 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 4.5 fps, Avg. Travel Time= 1.2 min

Peak Depth= 1.55" {@ 0.33 hrs

Capacity at bank full= 94 .33 cfs

Inlet Invert= 6,970.96', Outlet Invert= 6, 864 55"

350" Diameter Pipe n=0.013 Length=320.0' Slope= 0.0200

Reach SD-5:

[32] Hint: Inlet conditions not evaluated
[61] Hint: Submerged 18% of Reach SD-6 bottom

Inflow Area = 18.500 ac, Inflow Depth = 1.15 for 100-Year event
Inflow = 6518 cfs @ 032 hrs, Volumes 1.771 af
Outflow = 6500 cfs@ 0.33 hrs, Volume= 1.771 af, Atten= 0%, Lag= 0.3 min
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Routing by Stor-Ind+Trans method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Max. Velocity= 25.4 fps, Min. Travel Time= 0.1 min
Awg, Velocity = 8.8 fps, Avg. Travel Time= 0.4 min

Peak Depth= 117" {@ 0.33 hrs

Capacity at bank full= 201.62 cfs

Inlet Invert= 6,964,56', Outlet Invert= 6,944 00

36.0" Diameter Pipe n=0.013 Length= 225.0' Slope= 0.0814 7

Link DP-11:
Inflow Area = 2.200 ac, Inflow Depth= 1.01" for 100-Year avent
Inflow = T02cfs@ 0.32 hrs, Voluma= 0.185 af
Primary = T02cfs @ 0.32 hrs, Volumes 0.185 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Link DP-4:
Inflow Area = 3.500 ac, Inflow Depth= 1.26" for 100-Year event
Inflow = 1395cfs @ 0.32 brs, Volume= 0.368 af
Primary = 1395cfs @ 0.32 hrs, Volume= 0.368 af. Atten= 0%, Lag= 0.0 min

Primary autflow = Inflow, Time Span= 0.00-3.00 hrs, dt=0.01 hrs

Link DP-A:
Inflow Area = 31.100 ac, Inflow Depth = 046" for 100-Year event
Inflow = MM16cfs @ 0.39 hrs, Volume= 1.198 af
Primary = 1116 cfs @ 0.39 hrs, Volume= 1.198 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
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Chapler 8 Inlets

Figure 8-12. Inlet Capacity Chart Su mp Conditions, Curb Opening (D-10-R) Inlet

|_ D-10-R Inlet |
..... L
| . Tt
. o
—
| L 11 |
S;D 40 50 al
Inlet Capacity (cfs)
— ' |filt — ! fnlet <ass 12 Inlet m— 15 Inlat
Cembined flow at
DP-26 & DP-27,
20 cfs, can be
captured by
combined 12' of
sump inket.
May 2014 City of Colorado Springs 817

Drainage Criteria Manual, Volume |



RIPRAP SIZING

Channel Section Velocity | Slope, | Specific | *ChannelRiprap ‘ Rock | Mean Particle
Description V [ft's] | S [ftft] | Gravity Relationship Type Size [in]
Fond A Outfall 126 18.0% 2.9 5.58 i 12
IEDEE 4 0.5% 2.5 1.24 M/A_ none reqg'd
Pand B Cutfall 2 0.5% 25 I 0.62 N&  none req'd I
Lund C Outfal 2.3 8.2% 25 1.10 Ni&A  none req'd
' |
I
l .
I
e - SN Py
*ChannelRiprap Relationship = V80,17 *taken from Urban Storm Drainage Criteria
(S = 1)%0.66 Manual Equation 9-7.

where: V = mean channel flow velocity [ft'sec]
S = longitudinal channel slope [fift]
Sz = specific gravity of stone {min = 2.5)

CALCET. xlsx



OVERFLOW WEIR RIPRAP SIZING

Overflow | Slope, | Concetration | Overflow | Overflaw Crest Unity Discharge Disp
Description | S [ftft] | factory C; | Qty [cfs] Width [ft] g [cfa/ft] Size [in]
Pond A 0.33 2 85 18.0 472 14
Pond B 0.10 2 4 5.0 0.80 3 J
IF‘nnu C 0.33 2 7 50 1.40 H 7
= —— — —— — ————— —me I

Dz = 5.23°8™*%(1,35°C.*q)" %

where: Dg,= median rock size [in]
S = longitudinal slope [fiift]
Cf = concantration factor [1.0 to 3.0
g = unit discharge [cfs/ft]

CALCET xizx

“Taken from DCM Ch. 13 Section 5.12
{Equation 13-9)



STORMWATER FACILITY CALCULATIONS
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Detention Basin Outlet Structure Design
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5YR-DEVELOPED El Paso County 5-Year Duration=19 min, Inten=3.09 inshr

Prepared by West\Woerks Engineering Page 1
HydroCADE 7.00 sin 002053 © 1985-2003 Applied Microcomputer Systems 31412018
Pond POND A:

[61] Hint: Submerged 14% of Reach SD-12 bottom
[61] Hint: Submerged 25% of Reach SD-9 bettom

Inflow Area = 24.100 ac, Inflow Depth = 049" for 5-Year event

Inflow = 36.06cfs @ 0.33 hrs, Volume= 0.985 af

Outflow = 045cfs @ 0.74 hrs, Volume= 0.099 af, Atten= 88%, Lag=24.5 min
Primary = 045cts @ 0.74 hrs, Volume= 0.099 af

Secondary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-3.00 hrs, ct= 0.01 hrs

Peak Elev= 6,949.31' @ 0.74 hrs  Surf.Area= 0.292 ac Storage= 0.965 af
Plug-Flow detention time= 80.4 min caleulated for 0.098 af (10% of infiow)
Center-of-Mass det. time= 78,3 min { 97.8- 19.4 I

# Invert Avail Storage Storage Description

1 55944 00 2884 af Custom Stage Data (Prismatic) Listed below

Elevation Surf. Area Inc. Store Cum.Store

(feet) (acres) (acre-fest) (acre-fest)
6,944 00 0.078 0.000 0.000
6,846.00 0.147 0.225 0.225
B.948.00 0.230 0.377 0.602
6.950.00 0.324 0,554 1.156
B8,852.00 0.429 0.753 1.904
6,954.00 0.548 0.875 2.884

¥ Routing Invert Outlet Devices

1 Primary 694150 9.6" x110.0" long 18" OUTFALL PIPE W/ RESTRICTOR PLATE
RCP, square edge headwall, Ke= 0,500
Outlet Invert= §,940.00' S=0.0136" n=0.013 Cc=0.900

Device 1 8844 00' 1.9" Vert. WQ ORIFICE C=0.800

Device 1 6,946.30' 1.9" Vert. WQ ORIFICE C=0.600

Device 1 6,94860' 1.9" Vert. WQ ORIFICE C= 0.600

Device 1 6.950.80' 2.70'x 2.70' Horiz. CDOT TYPE 'C’ INLET W/ MESH GRATE
Limited to weir flow C= 0.600

Secondary 6,953.00 25.00 long x 18.0° breadth EMERGENCY OVERFLOW WEIR
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 268 270 2.70 264 263 2.64 284 263

L I L

imary OutFlow Max=0.45 cfs @ 0.74 hrs HW=8 949 31’ (Free Discharge)
=18" OUTFALL PIPE W/ RESTRICTOR PLATE (Passes 0.45 cfs of 4.75 cfs potential flow)
2=WQ ORIFICE (Orifice Controls 0.22 cfs @ 11.0 fps)
3=WQ ORIFICE (Crifice Controls 0.16 cfs @ 8.2 fps)
ORIFICE (Crifice Controls 0.08 cfs @ 3.8 fps)
=CDOT TYPE 'C' INLET W/ MESH GRATE { Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8 944 00 (Free Discharge)
EMERGENCY OVERFLOW WEIR | Controls 0.00 cfs)



SYR-DEVELOPED El Paso County 5-Year Duration=19 min, Inten=3.08 infhr
Prepared by WeastWorks Engineering Page 2
HydroCAD® 7.00 sin 002053 © 1966-2003 Applied Micrecomputer Systems 3/14/2018

Pond POND A:
. ot i ——

DE: =fn

o R Inflow Area=24.100-ac
TR 1 ~Peak Elev=6,949.31"
i - | ~Storage=0.965 af -

ooaa
:
2

Tine [haum)



100YR-DEVELOPED El Paso County 100-Year Duration=19 min, Inten=5.51 in/hr

Prepared by WestWaorks Engineering Page 1
HydraCADE 7.00 s/in (02053 € 1985-2003 Apphied Micracomputer Systems 311442018

Pond POND A:

[61] Hint: Submerged 23% of Reach SD-12 bottom
[61] Hint: Submerged 41% of Reach SD-9 bottom

Inflow Area = 24.100 ac, Inflow Depth = 1.15" for 100-Year event

Inflow = 8545¢cts @ 0.33 hrs, Volumes 2.314 af

Outflow = 557cfls@ 063 hrs, Volumes 0.871 af, Atten=83%, Lag= 18.4 min
Primary = 557cfs@ 063 hrs, Volume= 0.871 af

Secondary = 000cfs@ 0.00 hrs, Volumes= 0.000 af

Routing by Stor-Ind method, Time Span= 0,00-3.00 hrs, dt= 0.01 hrs

Peak Elev=69852.52' @ 0.63 hrs Surf.Area= 0.458 ac Storage= 2.163 af
Plug-Flow detention time= 68 8 min calculated for 0.871 af (3B% of inflow)
Center-of-Mass det. time= 61,2 min ( 80.1 - 18.8)

# Invert Avail. Storage  Storage Description
1 5544 00 2884 af Custom Stage Data (Prismatic) Listed below
Elevation Surf Area Inc.Store Cum.Store
(fest) {acres) {acre-feet) (acre-feet)
6,944 00 0.078 0.000 0.000
6.848.00 0.147 0.225 0.225
6,948.00 0.230 0.377 0.602
6,950.00 0.324 0.564 1.158
6,952.00 04289 0.753 1.9089
§,954.00 0.546 0.975 2.884

# Routing Invert Outlet Devices

1 Prmary 6094150 9.6" x110.0' long 18" OUTFALL PIPE W/ RESTRICTOR PLATE
RCP, square edge headwall, Ke=0.500
Cutiet Invert= 6,940.000 S=00138" n=0013 Cc= 0.900

Device 1 6,944.00' 1.9" Vert. WQ ORIFICE ©C=0.600

Device 1 6,945.30° 1.9" Vert. WQ ORIFICE C= 0.800

Device 1 684860 1.9 Vert. WQ ORIFICE C=0.800

Device 1 685080 2.70'x 2.70' Horiz. CDOT TYPE 'C' INLET W/ MESH GRATE
Limited to weir flow C=0.600

Secondary6.953.00' 25.0' long x 18.0' breadth EMERGENCY OVERFLOW WEIR
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 180
Coef. (English) 268 2.70 270 2.64 263 2684 264 263

A B L3 kS

o F

rimary OutFlow Max=557 cfs @ 0.63 hrs HW=6 952 52" (Free Discharge)
=18" OUTFALL PIPE W/ RESTRICTOR PLATE (Barrel Controls 5.57 cfs @@ 11.1 fps)
2=WQ ORIFICE (Passes = (.28 cfs potential flaw)
3=WQ ORIFICE (Passes < 0.23 cfs potential flow)
=WQ ORIFICE (Passes < 0.19 cfs potential flow)
CDOT TYPE 'C' INLET W/ MESH GRATE (Passes < 48.03 cfs potential flow)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=6 944 00’ {Free Discharge)
=EMERGENCY OVERFLOW WEIR ( Contrals 0.00 cfs)



100YR-DEVELOPED El Paso County 100-Year Duration=19 min. Infen=5.51 in/hr

Frepared by WestWorks Engineering Page 2
HydroCAD® 7,00 s/n 002053 & 1985-2003 Applied Microcomputer Systems 2r14/2018
Pond POND A:
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Detention Basin Outlet Structure Design
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5YR-DEVELOPED El Paso County 5-Year Duration=12 min, Inten=3.86 inthr

Prepared by WestWorks Engineering Page 1
HydraCAD® 7.00 sin 002053 © 1986-2003 Applied Micracomplter Systems 8M12/2018
Pond POND B:

Inflow Area = 1.100 ac, Inflow Depth = 0.28" for 5-Year event

Inflow = 1.588cfs @ 021 hrs, Volume= 0.027 af

Outflow = 000cfe @ 0.00 hrs, Volumes= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volumes= 0.000 af

Secondary = 0.00cfs @ 0.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.0 hrs

Peak Elev=6.960.40' @ 1.53 hrs  Surf Area= 2,363 sf Storage= 1,169 of
Plug-Flow detention time= (not calculated)

Center-of-Mass det. time= (not calculated)

# Invert  Avail.Storage  Storsge Description

1 6.960.00 10,000 cf  Custom Stage Data ( Prismatic) Listed below
Elevation Surf.Area Inc.Store Cum.Store

(feet) {sq-ft) (cublic-feet) (cubic-feat)

6,960.00 2,000 0 0
6,962.00 3,800 5,800 5,800
6,963.00 4 600 4 200 10,000

# Routing invert Outlet Devices

1 Primary §958.00' 3.0" x 106.0' long CULVERT W/ RESTRICTOR PLATE
RCP, square edge headwall, Ke= 0.500
Outlet Invert= 6,957 50° S=0.0047" n=0.013 Cc=0.900
2 Device1 6.961.50' 2.70'x 270" Horiz. CDOT TYPE C INLET W/ MESH GRATE
Limited to weir flow C= 0.800
3 Secondary8,961.90° 5.0'long x 8.0' breadth EMERGENCY OVERFLOW
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 250
3.00 3.50 4.00 4,50 5.00 550
Coef. (English) 2.43 2.54 270 265 268 268 266 264 264 264 265
265 268 266 268 2.70 2.74

ir_imary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8 960.00" (Free Discharge)
;:BUL'#'ERT W/ RESTRICTOR PLATE (Passes 0.00 cfs of 0.12 cfe patential flow)
2=CDOT TYPE C INLET W/ MESH GRATE ( Controls 0.00 cfs)

gfcﬂndary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8 960 00" {Free Discharge)
3=EMERGENCY OVERFLOW ( Controls 0.00 cfs)



5YR-DEVELOPED El Pasc County 5-Year Duration=12 min. inten=3.86 inhr
Prepared by WestWorks Engineering

Page 2
HydroCAD® 7.00 s/n 002053 © 1985-20032 Applied Microcomputer Systems 9M12/2018

Pond POND BE:
Hydrograph

B Infiora
2 Quthow

Inflow Area=1.100 ac | [EZm
Peak Elev=6,960.40"
Storage=1,169 cf

A

Timme (howrs)



100YR-DEVELOPED El Paso County 100-Year Duration=12 min, Inten=6.47 infhr

Prepared by WestWorks Engineering Page 1
HydroCAD®E 7.00 s/n 002053 © 1886-2003 Applied Microcomputer Systems _§12/2018
Pond POND B:

Inflow Area = 1.100 ac, Infiow Depth = 0.73° for 100-Year event

Inflow = 387c¢fts@ 0.20 hrs, Volume= 0.087 af

Outflow = 0.00cfs @ 0.00hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs @ 0.00 hrs, Volume= 0.000 af

Secondary = 000cfs @ 0.00hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Peak Elev= §,961.01' @ 1.47 hrs  Surf Area= 2 008 sf Storage= 2 826 of
Plug-Flow detention time= (not calculated)

Center-of-Mass det. time= (not calculated)

# Invert Avail Storage  Storage Description

1 6.960.00 10,000 cf  Custom Stage Data (Prismatic) Listed below
Elevation Surf Area Inc. Store Cum. Store

(feat) {sa-fi) (cubic-feet) (cubic-faet)

6,960.00 2,000 ] 0
§,962.00 3 BOO 5,800 5,800
6,963.00 4,600 4,200 10,000

# Routing Invert Outlet Devices

1 Primary 695800 3.0 x106.0° long CULVERT W/ RESTRICTOR PLATE
RCP, square edge headwall, Ke= 0.500
Qutlet Invert= 6,957.50' S=0.0047 " n=0.013 Co= 0.900
2 Device1 886150 2.70'x 2.70' Horiz. CDOT TYPE C INLET W/ MESH GRATE
Limited to weir flow C=0.800
3 Secondary$.961.90' 5.0'long x 8.0° breadth EMERGENCY OVERFLOW
Head (feet} 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 250
3.00 3.50 4.00 4.50 5.00 550
Coef. (English) 243 254 2.70 265 268 268 266 284 264 284 265
265 266 2.66 268 2.70 2.74

:;rimaryr OQutFlow Max=0.00 cfs @ 0.00 hrs HW=8 950.00 (Free Discharge)
=CULVERT W/ RESTRICTOR PLATE (Passes 0.00 cfs af 0.12 cfe patential flow)
2=CDOT TYPE C INLET W/ MESH GRATE { Controls 0.00 cfs)

econdary OutFlow Max=0.00 cfs @ 0.00 hrs HW=8,860.00 (Free Discharge)
3=EMERGENCY OVERFLOW | Contrals 0.00 cfs)



100¥R-DEVELOPED El Paso County 100-Year Duration=12 min, Inten=6.47 in/hr

Prepared by WestWorks Engineering Page 2
HydroCAD® 7.00 sin D02053 © 193&2Dﬂ3 Applied Microcomputer Systems 8/12/2018
Pond POND B:

Hydrograph

T |
Inflow ;Area=1 100 ac EEZ?.‘:J
Peak Elev=6,961.01"
Storage=2,926 cf

Flew jcfs)

A

A

Time {haurs)
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DRAINAGE MAP



LEGEND

DESIGN POINT DRAINAGE BASIN EDB WQ/FULL SPECTRUM POND A DRAINAGE LEGEND EXISTING (£)
DESIGN Qs Q100 Qs Q100 5 100 PROPOSED (P)
POINT [CFS] [CFS] | DESCRIPTION BASIN | [CFS] | [CFS] DESCRIPTION YR YR | UNITS n FUTURE ()

BASIN IDENTIFIER CURB AND GUTTER C&G
1 2 5 (P) 5° TYPE R SUMP INLET A 2 5 INFLOW 36 85 [CFS]
2 2 , B 5 4 BASIN AREA [AC] EASEMENT ESMT
2 (P) 5 TYPE R SUMP INLET OUTFLOW 0.5 6 [CFS]
3 1 3 P) CDOT TYPE C GRATE INLET C 1 3 : RIGHT—OF—WAY ROW
4 7 14 P) 10’ TYPE R SUMP INLET D 7 14 WATER SURFACE ELEV. 6,949.3 | 6,952.5 | [FT]
5 1 2 (P) 5° TYPE R SUMP INLET E 1 2 OVERFLOW WEIR ELEYV. 6,953.0 | 6,953.0 | [FT] BOUNDARY -7
6 4 10 (P) 10 TYPE R SUMP INLET F 4 10 SURFACE DESIGN POINT IDENTIFIER RIGHT—OF—WAY —_————_—
7 4 9 (P) 10' TYPE R SUMP INLET G 4 9 STORAGE VOLUME 0.97 216 | [AF] LOT LINE _ _
8 7 13 EP; 10" TYPE R SUMP INLET H 7 13
A 2 > RSN AT L g 2 5 STORM DRAIN DESIGN POINT IDENTIFIER @ EASEMENT — ——————— —
" 3 2 Epg = TYPE R SUMP INLET K 3 - SFB WQ/FULL SPECTRUM POND B (E) CONTOUR, INDEX — T 6940— —
12 0.4 3 (P) SHEET FLOW INTO POND A L 0.4 3 DRAINAGE BASIN BOUNDARY E N O . (E) CONTOUR e
13 1 6 (P) SHEET FLOW TO ADJACENT PROPERTY M 1 6 P) CONTOUR. INDEX 6940
14 0.2 2 P) SHEET FLOW TO ADJACENT PROPERTY N 0.2 2 DESCRIPTION 5YR 100YR UNITS *) ’ -
20 1 5 P) 10’ TYPE R AT—GRADE INLET 0 1 2 (P) CONTOUR
21 1 3 (P) 10’ TYPE R AT—GRADE INLET P 1 2 INFLOW 2 4 [CFs] (E) STORM SEWER, INLET, MH . D
22 0.6 2 (P) FLOW TO WOODMEN ROAD Q 0.1 1 _— )
23 1 4 (P) FLOW AT TEMP. END OF CENTER RIDGE DRIVE 0S-1 1 5 OUTFLOW 01 01 | [cFs] (P) STORM SEWER, INLET, MH
24 2 5 Epg FLOW AT TEMP. END OF CENTER RIDGE DRIVE 0S-2 1 3 WATER SURFACE ELEV. 6,960.4 | 6,961.0 | [FT]
25 5 13 P) COMBINED FLOW TO ADJACENT PROPERTY 0S-3 0.6 2
P 3 5 (E} 4" D10R SUMP INLET o 1 2 OVERFLOW WEIR ELEV. 6,961.9 | 6,961.9 | [FT]
27 1 12 E) 8 D—10R SUMP INLET 0S-5 2 5 STORAGE VOLUME 0.03 0.07 [AF]
28 1 2 P) 5 TYPE R AT—GRADE INLET 0S—6 1 5
29 1 2 P) 5 TYPE R AT—GRADE INLET 0S—K 3 6
30 0.1 1 (P) SHEET FLOW INTO POND B 0S-L 1 12
A 2 11 TOTAL FLOW EAST TO ADJACENT PROPERTY
. - - N \ L T
SD1 9 26 (P) 30" RCP — PRIVATE : o . | e T~ Uy — — N\ ~ 0\ N /‘\ N\ : 7/ l) | \ | I.
Sb2 10 28 P) 30" RCP — PRIVATE ‘ ' ‘ N AR  NBLATTED 11‘\ AN ~ \ S~ - “ o
SD3 1 30 P) 30" RCP — PRIVATE S§ o // L ~ \ I N | | BEEL
SD4 18 43 (P) 36” RCP — PRIVATE \ \ \ N 4 < - — — T~ — o == : R
SD5 18 44 (P) 36” RCP — PRIVATE . S5 | « : — 0 — — Y
SD6 21 52 (P) 36” RCP — PRIVATE o\ N > i
SD7 4 9 (P) 18" RCP — PRIVATE 0 \ ~ AN 0
SD8 10 20 (P) 18" RCP — PRIVATE R | | I
SD9 29 68 (P) 36” RCP — PRIVATE o W\
SD10 2 4 (P) 18” RCP — PRIVATE ¢ 1T
SD11 4 9 (P) 24" RCP — PRIVATE S S S
SD12 7 16 (P) 24” RCP — PRIVATE [T T = = =
SD20 6 8 (E) 18" RCP — PUBLIC = 2 MT
SD21 6 17 (P) 24” RCP — PUBLIC ~ E) 50.00° PU 0 ,
SD22 7 20 (P) 24” RCP — PUBLIC [REC#s: 286)084833, 206120997, 206120999] Q : o 7 =
SD23 8 22 (P) 30" RCP — PRIVATE = 7/ ——————— ‘l" / S == 695N\,
SD24 1 2 (P) 18" RCP — PUBLIC Egp—in=tugl 0S—-5\.~ s ———_0s
Sb25 2 3 P) 18" RCP — PUBLIC TS\ THELODGE AT— —— = e \. =
® 0\ mackroresT—
SUBDIVISION — — == : )
FILING NO. 1 ! /
\\ —
’/"6:9 / “ | [
CURB NOTE: — 2, | |
e ALL CURB & GUTTER IN THE PUBLIC STREETS — !/ [
SHALL BY CITY OF COLORADO SPRINGS TYPE 1. 1/ 1.9 { ‘
e ALL ON-SITE PRIVATE CURB & GUTTER SHALL BE ﬂ B . . zlb | o, - \
TYPE 3. s N \_~ LODGE 2 AT P R\ == AW iy |
~ S BLACK FOREST o2 [ o ) — | o e ‘
L / 4 / = [ M E L
SesE
\ / s 0
) o \\ ‘/Vlg \ Y
- ’ IoxS\
- T Cal s
/ ) Y. AR \_‘”‘\
~(E) 48" RCP CULVERT— | | | I \
// / / - 3\ | “\ i ‘\
e i
=< ’_\ N
) ‘ ( o A e
: g " BeL ) 50'\?’ LY ‘ 1(P) POND FOREBAY WALL S
7 v {509 | \ r 1 L - / \ — -
/ , _(TP) =l " TN o \ x W v 7N [
/V T PN\ /N8| (P) TRICKLE =~ / N\~ [N\ '/l
‘ \‘ s — Do T o © ‘ \ ‘ CHANNEL y / |/ % J
I ) [— | | — LY N N icaiiAac \ " N L
Bz o7 AuanuEN AT RN W =" |
T A % \\ | ‘L LN - / Il g ( —~ “
Ny | f~ \ QI
\/ v | ) “ 7 /Q ) - \\\ ( \ )
\ w =5 (s SR
\ - / i p r </ — — — N
. : , . ; A (P) POND A OUTFALL . | | |
‘ 6370 A - 50 % / STRUCTURE [PRIVATE] \;\ [
f L Z 1 7 - ~ ~ v )
/ ol ek & o 950’,_\ | )| J
— u / / e —~ \ o
— -4/ 0 2 (P) EMERGENCY —/—=ii— ‘ ) = o\ I
— - Y z OVERFLOW WER | A ! [, Yy Y oo | \‘ ‘
— S e , 0.2 aN ‘ \“ ‘ = \ | \ T/ - > ¥
) e e o I ' /13\ ~ P N m N ‘
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